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PRo¡ncr DnscnrprroN AND CoNr¡.cr lNronvr¡.uoN

l.) Please provide below an Executive Summary of the proposal.

In 2002, 21st Century Oncology ("21" CO") began its mission to bring state-of-the-art
radiation oncology services and technology to the underserved communities throughout the
State of Rhode Island. 21't CO apptied for and \ryas a\ryarded its first Certificate of Need
("CON") to design, equip, staff, and operate a state-of-the-art radiation oncology facility in a
joint venture with Landmark Medical Center known as Southern New England Regional
Cancer Center ("SNERCC"). Since that time, 2l't CO has applied for and has been granted
three additional CONs. The second CON brought high quality radiation therapy to another
underserved demographic through a joint venture with South County Hospital, known as

South County Radiation Therapy ("SCRT").

The third CON was granted in 2005 which created a joint venture between 21't CO and Roger
Williams Medical Center known as Roger Williams Radiation Therapy ("RWRT"). 21't CO
remodeled the aging radiation therapy physical plant at Roger \üilliams Medical Center and
added state of the art linear accelerator technology, including a new CT simulator and
treatment planning system. ln 2007,21r CO acquired the sole rights in Rhode Island to
acquire and operate a dedicated stereotactic radiosurgery device known as the CyberKnife.
In a collaborative, cooperative effort, 21't CO approached Rhode Island Hospital and initiated
a joint venture known as RadioSurgery Center of RI to make this new technology available to
citizens of RI and residents in training at Brown University.

The Applicant, East Bay Comprehensive Cancer Care, LLC ("East Bay"), will bring the same
state-of-the-art technology and high quality compassionate care to the Bristol demographic,
which is both practically and statistically underserved for the purposes of cancer care. East
Bay is 100oh owned by New England Radiation Therapy Management Services, Inc.
("NERTMSI''), which in turn, is 1007o owned by Radiation Therapy Services, Inc. ("RTSI").
East Bay will lease premises in a state-of-the-art facility to be constructed by a third party and
will purchase a linear accelerator with CT simulator and treatment planning system to
provide state of the art radiation therapy services. The lessee of the capital lease will be the
applicant. The lessor has not been determined at this time in order to maximize the most
favorable lease terms at the time of implementation.

The facility will provide radiation therapy and will enhance a variety of efforts to improve
cancer care in the east bay. It will, for example, organize and work collaboratively with
others to provide cancer screenings and public awareness programs that educate area
residents on cancer risk factor reduction, prevention and treatment. It will collect and
disseminate information on other similar screenings and education programs in the area as

well as information on clinical trials in which it participates or are otherwise available in
Rhode Island. The proposed program will also provide necessary data for cancer surveillance
efforts.

As a provider of services used by the majority of cancer patients, the program will serve as an
important hub of communication among area providers involved in various aspects of cancer



care. The process of coordination of care with other providers will create opportunities for
consultation and collaboration within the local system of services.

In addition, East Bay will utilize the expertise of RTSI, its parent company and the largest
provider of radiation therapy services in the United States. This will enhance efforts to recruit
qualified staff, provide in-service training and maintain current knowledge of radiation
therapy among providers in the area.

Accordingly, approval of this Application will ensure state of the art, high quality, radiation
therapy provided in that patientos o\ryn community with maximum access to support of family
and friends. At the same time, it will enhance the broader plans within the community to
improve efforts to address the burden of cancer.

2.)
Capital Cost $5,230,000 From responses to Questions 10 and 11

Operating Cost 12,,962,000 For the first full year after implementation,
flrom response to Question 18

Date of Proposal
lmplementation April /201.4 Month and year

3.) Please provide the following information:

Information of the applicant:

Information of the facility (if different from applicant):

Name East Bay Comprehensive Cancer
Care, LLC

Telephone #: 401-274-7200

Address: c/o Patricia K. Rocha, Adler Pollock
& Sheehan P.C., One Citizens Plaza,
8th Floor, Providence

Zip Code: 02903

Name: PIat 128, Lot 15 Telephone #
Address: Bristol, Rhode Island Zip Code:

Information of the Chief Executive Officer:

Name: Sarah Flahertv Telephone #: 40t-450-4465
Address 115 Cass Avenue, \üoonsocket, RI Zip Code: 0289s
E-Mail: sflahert@rtsx.com Fax #: 401-3s6-4s37
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Name: Patricia K. Rocha Telephone #: 401-274-7200
02903Address Adler Pollock & Sheehan P.C., One

Citizens PlazarSth Floor, Providence,
RI

Zip Code:

40t-351-4607E-Mail procha@apslaw.com Fax #:

Information for the person to contact regarding this proposal

4.) Select the category thatbest describes the facility named in Question 3

Hospital

Inpatient rehabilitation center (including drug/alcohol treatment centers)

Multi-practice physician arnbulatory surgery center

Multi-practice podiatry ambulatory surgery center

Other (specify): Organized Ambulatory Care Facility

5.) Please select each and every category that describes this proposal

A. _ construction, development or establishment of a new healthcare facility;
B. _a capital expenditure for:

1. X health care equipment in excess of $2,250,000;
2. construction or renovation of a health care facility in excess of $5,250,000;
3. _ an acquisition by or on behalf of a health care facility or HMO by lease or

donation;
4. _ acquisition of an existing health care facility, if the services or the bed capacity of

the facility will be changed;
C. _ any capital expenditure which results in an increase in bed capacity of a hospital and

inpatient rehabilitation centers (including drug andlor alcohol abuse treatment centers);
D. _ any capital expenditure which results in an increase in bed capacity of a nursing facility

in excess of 10 beds or 10o/o of facility's licensed bed capacity, whichever is gteater,
and for which the related capital expenditures do not exceed $2,000,000

E. X the offerin g of a new health service with annualized costs in excess of $ 1,500,000;
F. _ predevelopment activities not part of a proposal, but which cost in excess of $5,250,000;
G. _ establishment of an additional inpatient premise of an existing inpatient health care

facility;

Freestanding ambulatory surgical center

Home Nursing Care Provider

Hospice Provider

3
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H X tertiary or specialty care services: full body MRI, CT, cardiac cathetenzation, positron
emission tomography, linear accelerators, open heart surgery, organ transplantation, and
neonatal intensive care services. Or, expansion of an existing tertiary or specialty care
service involving capital andlor operating expenses for additional equipment or
facilities;

HBar,rn Pr,¡NNrNcAND PuBLrc NEED

6.) Please discuss the relationship of this proposal to any state health plans that may have been
formulated by the state agency, including the Health Care Planning and Accountability Advisory
Council, and any state plans for categorically defined programs. In your response, please identiff all
such priorities and how the proposal supports these priorities.

The primary mechanism for establishing statewide goals for cancer treatment is the Rhode
Island Comprehensive Cancer Control Plan - 2007. This plan sets forth the goals and
objectives of the Partnership to Reduce Cancer in Rhode Island. This Partnership represents
a broad base of cancer interests, including medical professionals, hospitals, public health
groups, business, government, community-based organizations, advocates, and foundations,
physical and other specialty therapists, spiritual leaders, minority communities, and cancer
survivors.

The Partnership is actively engaged in implementing tlne 2007-2012 State Plan to Reduce
Cancer in RI through a series of focused workgroups. As the plan states, the mission of this
organization is to reduce the burden of cancer for the residents of Rhode Island. The Planrs
primary goals and objectives are to ttensure Rhode Islanders have accesstt to prevention
services, detection and screening, treatment, survivorship assistance and palliative care. In
addition, The Collation seeks to promote research, advocate on cancer issues and use
surveillance and evaluation to continuously improve the care process. The Comprehensive
Cancer Control Plan guides the activities of the partnership and includes several goals that
the proposed project will clearly advance.

As a major provider of cancer treatment services in the area, the Applicant will undertake
various activities to address the goals set forth in The Comprehensive Cancer Control Plan
including activities aimed at prevention, coordination of care and area-wide improvement in
early detection and treatment.

The table below identifìes the goals of the cancer plan and the various activities The Applicant
will undertake to contribute to their achievement.
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act of theExplanation# Goal Description
The Applicant will work with the local community of
providers, health agencies and health advocacy groups to
organize, promote and conduct education and screening
programs for service area residents. These programs will
include information about lifestyle and environmental
changes that minimize cancer risks, including such

factors as diet, sun exposure, exercise, smoking cessation
and avoidance of exposure to carcinogens. These
programs will also stress techniques for self-assessment of
risk exposure and recognition ofwarning signs cancer.
Special emphasis will be placed on early detection and the
need for appropriate primary care services (such as the
HPV vaccination) as means of avoiding or minimizing the
occurrence of cancer. Information will be provided on
services available in the area can assist with life-style
changes (e.g., nutrition services, gyms, environmental
testing, addictions counseling and smoking cessation.)

Each public awareness program will provide screenings
for one or more forms of canc€r that are prevalent in the
service area. Information about other free screenings
available tocally will also be provided.

These programs will be provided at no charge.

Periodically, special versions of these programs will be

provided to meet the target needs of special populations,
such as minorities, the elderly and women.

I Reduce cancer risk
through changes in
behavior, policies and
environment that
promote healthy
lifestyles.

The priorities are to focus on
reduction of tobacco, obesity,
and sun exposure, as well as

an increase in the rates of
physical activity, the HPV
vaccine coverage, breast
feeding and physical activity
as prevention measures.

Increase colorectal cancer
screening rates through
increased access and
affordability is the priority
for screening in Rl. Breast,
cervical, prostate and skin
cancer screening are also
important in reducing the
burden of cancer through
early detection.

All significant types of cancer will be addressed in the
course of providing the Public Awareness programs
described above. The Applicant expects these activities
(along with provision of information about other
screenings available in the community) to increase
screening rates throughout the service area population.

In order to enhance the effectiveness of these efforts, these

programs will stress the importance of evidence-based
prevention and detection. Evidence based techniques for
screening, self-assessment and risk reduction will be

discussed and employed. These programs will be provided
free of charge. Additionally, information about other free
or low cost screening services will be provided, as well as

sources offinancial assistance available for such services.

2 Increase proven,
science-
based cancer
screening rates
among all segments
of the population in
Rhode Island.
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Radiation therapy is an essential component in the
treatment of a wide range ofcancers. The proposed
project will increase the supply of these services in a
significant geographic region of the state in which no
treatment facilities presently exist.

The project will also contribute to the effectiveness of
radiation therapy by facilitating patient compliance with
treatment recommendations. Radiation therapy can be an

arduous and difficult process for patients extended over
many weeks or months. Given the nature and
preponderance of side effects (and the fact that many
patients are already very ill), a significant percentage of
patients fail to complete the full course of treatment.
While there are many reasons for this, the medical
literature demonstrates (See Tab 1) that patient
compliance is reduced in relation to increases in distance
or travel time to therapy. The Applicant's proposal
substantially reduces travel time for a large population
that experiences a substantial cancer burden (See

responses to Question 7 below).

The Applicant's charity care policies, described further
below, will help to minimize financial barriers to the use

of treatment. Persons with low income constitute one of
the largest population groups suffering disparities in
health and health services. In addition, as described in
response to Goal 5 below, the Applicant's efforts to
enhance the treatment experience will further promote
access and support compliance with treatment needs.

Collectively the impact of these benefits and others
described above will result in lower cancer incidence,
earlier detection and higher quality care. A-ll of these

impacts are associated with lower cancer mortality rates.

Increased access to
healthcare and cancer
treatment for all Rhode
Islanders is essential for
decreasing cancer mortality
and disparities.

3 Ensure access to
cancer care for all
residents of Rhode
Island.
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4 Improve the quality
of cancer treatment
provided in Rhode
Island.

RI is working to lave
l00o/o of the acute care at
RI hospitals approved by
the American College of
Surgeons Commission on
Cancer (ACOS COC)
approved.

ÄCOC accredited Hospital Cancer Centers must meet
various requirements involving coordination of care,
multidisciplinary treatment planning, data submission to
cancer registries, quality improvement processes and
similar activities.

The Applicant's parent corporation maintains three joint
ventures with hospitals in Rhode Island: Landmark
Medical Center, South County Hospital and Roger
Williams Medical Center. All of these facilities have
ACOS accreditation.

As an experienced provider ofradiation oncology, the
Applicant maintains procedures for assisting accredited
hospitals meet ACOS requirements. This includes
participation in multidisciplinary treatment planning,
collection of registry data, participation in quality
improvement initiatives, use of appropriately credentialed
staff and many similar requirements.

The Applicant notes the proposed program will obtain
accreditation from ACRO, the standard for all free
standing radiation facilities.

The Applicant's program includes many other activities
that ensure and enhance the quality of treatment
provided. Treatment planning and monitoring for each
patient, for example, is conducted in collaboration and
coordination with other providers involved with the care
of that patient. Progress is routinely communicated,
discussed and treatment plans are reassessed throughout
the process. The Applicant also maintains an internal
process of continual service improvement. This entails
continual monitoring of patient outcomes, identifying
opportunities for improvement and modifying care
processes accordingly.

As the largest provider of radiation therapy in Rhode
Island, the Applicant draws upon the experience,
resources and operational processes of a parent
corporation that is one of the largest providers of this
service throughout the country. This relationship
provides access to sophisticated quality monitoring,
benchmarking and improvement programs and an
unusually broad range of medical expertise.

In the course of all of these and other efforts, the
Applicant takes all necessary steps to protect patient
privacy. Methods of communication and collaboration
are conducted through secure mechanisms that comply
with all applicable codes and regulations.

7



Patient comfort is a particularly important aspect of
radiation oncology and is paramount in the Applicant's
approach to the provision ofcare.

The Applicant employs a patient centered treatment
model focused upon each patient's clinical, social,
financial and cultural needs. These are evaluated and
addressed prior to the initiation of treatment and
continually reassessed throughout the entire course of
care.

Importance is also placed on keeping the patients and
their families well informed at each stage of the treatment
process. Prior to the initiation of treatment, each patient
is provided with an orientation to theìr care, including
clear explanation of the processes and procedures they
will experience and the approaches that will be used to
minimize discomfort and promoting good outcomes.

These orientations will be provided to the patient and
family members in a culturally appropriate manner.
Translation services will be arranged when necessary.

Patients and their families will be advised of the
supportive services routinely available to all, as well as

options for patients with special difficulties such as

transportation assistance or help at home.

As care progresses, patient's comfort and needs will be

continually reassessed and changes made as determined
by the patient and the patient's caregivers.

The treatment experience
for cancer patients can be
enhanced through
linguistically and culturally
appropriate
educational and supportive
services.

5 Enhance the
treatment
experience for
cancer patients.
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6 Reduce workforce
gaps and ensure an
adequate supply of
diverse and highly
trained professionals
in all
aspects of cancer care
and control.

A diverse and well-trained
workforce is essential for
providing cancer prevention,
early detection treatment
and support services. This
includes a workforce that is
demographically
representative of and
culturally sensitive to the
local population.

The Applicant will rely upon the experience and
resources of its corporate partner for assistance in
recruiting appropriately qualified staff. Staff recruitment
will seek, as possible, to draw from the local supply of
professionals in the expectation that the staff composition
will reflect the composition of local culture and
demographics. In-service training will include
components regarding cultural sensitivity and
communication processes. As mentioned above, medical
interpretation services will be available as needed. \ilhile
the Applicant does not anticipate difficulty with nurse
recruitment (given the broad recruitment capabilities of
its parent). To the extent that nurses are recruited from
outside the area, their recruitment will help to alleviate
local nursing shortages.

In addition to cultural sensitivity as mentioned above, the
Applicant's in-service training programs and training
requirements will also be designed to enhance the
technical skills of staff.

Through its efforts to work and communicate with
primary care physicians and area specialists, the
Applicant will seek to ensure that the local environment
for cancer care is effective, collaborative and collegial.
The Applicant believes that such an environment will
encourage the establishment and expansion of physician
practices in the area. Änother aspect of this effort will
include special in-service orientations for non-physician
staff that work in other areas of cancer care - such as

chemotherapy or surgery. The purpose of these sessions

will be to promote and maintain knowledge of radiation
therapy among these other related disciplines. The
Applicant believes that this type of understanding is
necessary to promote effective coordination ofcare and
understanding of all issues impacting patients.

The Applicant will seek to make the local system an
effective practice locale that encourages other providers
to establish or expand practices.

7 Increase awareness,
access, and
participation in
cancer clinical trials
by Rhode Island
residents.

In order to improve
participation in clinical
trials, this plan proposes a
baseline assessment of
cancer clinical trials, and
activities that will increase
public and provider
awareness of clinical trials
in RI.

The Applicant will support the protocols of patients
participating in clinical trials including the collection and
submission of data as necessary.

The Applicant will develop and maintain a directory of
clinical trials being conducted in RI and will utilize this
information in treatment planning in coordination with
the patient's primary clinical provider. In addition, the
Applicant will make this information available to patients
as appropriate and routinely circulate it to other
providers of cancer care in RI.

9



Palliative care and symptom management is an important
part ofradiation therapy. The patient's progress and
ability to tolerate their treatment are factors that are
continually assessed throughout treatment. These issues

are routinely communicated to and discussed with the
patientts primary cancer caregiver.

Paltiative care is provided frequently to patients for the
side effects of their treatment and other issues.

The Applicant works to facilitate transition to end of life
care for all patients who desire it. While there are times
when the Appticant presents this option to patients, this
issue is primarity a matter for discussion between the
patient and their primary cancer caregiver.

Use of palliative care will be frequent and extensive and
patients will be informed of their options before they
begin treatment at all times during treatment.

8 Improve access to
palliative
care for all patients
seeking
end-oflife care due to
cancer in Rhode
Island.

Cancer patients seeking
end-of-life care should be
informed about and have
access to a palliative,
hospital and end-oflife
care if desired.

While providers of radiation therapy are not typically the
primary care coordinators for their patients, the
Applicant routinely makes information about
survivorship programs available to patients during
treatment orientation, in community education programs
and throughout the course of treatment. Information' in
particular, is regularly provided regarding the programs
available through the Survivors' Network of the
American Cancer Society. In conjunction with each
patient's primary care provider, patients are encouraged
to familiarize themselves with ACS Survivorship Network
services and access them as needed.

9 Promote the well
being and
quality of life of
Rhode Islanders who
are living with,
through, and beyond
cancer

A new recognition of the
importance of survivorship
services focuses on assessing
the current services, gaps,
and a plan for improvement
for the growing number of
cancer survivors and their
caretakers.

Treatment planning is an essential part of the process of
radiation therapy services. The Applicant, like similar
providers, maintains extensive technology and invests
considerable time to determine the best possible methods
and dosages for providing each patient's course of
treatment. As treatment progresses, these treatment plans

are discussed with the patient's other providers and
reassessed in terms of results to date. Extensive efforts are

made to develop and maintain the accuracy of this data.
As described above, this information contributes
signifìcantly to internal planning and quality
improvement efforts. It is also shared in a manner
allowed by law with local and national registry systems.

10 Assure the use of
timely,
complete, and
accurate
cancer surveillance
data in the planning,
management
and evaluation of
cancer
control programs

In order to make informed
decisions, track progress,
evaluate succ€ss and plan for
the future, it is essential to
maintain the integrity of the
data surveillance systems in
the state.

7.) On a separate sheet of paper, please discuss the proposal and present the demonstration of the

public need for this proposal. Description of the public need must include at least the following
elements:
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A. Please identify the documented availability and accessibility problems, if any, of all existing

facilities, equipments and services available in the state similar to the one proposed herein:

Distance
from

Applicant
(in miles)

Documented
Availability

Problems fYlN)

Documented
Accessibility

Problems
Name of Facility/Service

Provider
List similar type of
Service/Equipment

N N 15CyberKnifeRSCRI

N 15NRhode Island Hospital LINAC High Energy

15N NRhode Island Hospital LINAC High Energy

N 15LINAC High Energy NRhode Island Hospital

1,7

N N
Roger Williams Medical
Center

LINAC High Energy

N t7LINAC 4MEV NRadiation Oncology Assoc

17N NRadiation Oncology Assoc LINAC 6 MEV

N N T7LINAC High EnergyRadiation Oncology Assoc.

I4N NDr. Maddock LINAC <IOMEV

N N t4Cobalt UnitDr. Maddock

31N NSNRCC LINAC High Energy

N N )tLINAC High EnergySouth County Hospital

t9N NCharlton Memorial Hospital LINAC High Energy

N 17LINAC High Energy NSt. Ame's Hospital

I7N NSt. A¡me's Hospital LINAC High Energy

The chart above includes 12 machines located in Rhode Island and three located in
Massachusetts within the Applicant's secondary service area. The CyberKnife unit at Rhode

Island Hospital is included among the machines located in Rhode Island.

Documentation of AvailabiliW and Accessibilitv Problems :

Comprehensive data on utilization of radiation therapy for each area unit listed above ís not
available to The Applicant by program or by patient. The Applicant therefore cannot
provide quantified documentation of problems in availability or accessibilify for specifÏc
programs or specifìc patients. Evidence is available, however, that indicates the need

radiation therapy capacity in order to meet the needs of the residents of the proposed
project's service area. This evidence is provided below response to question 68.

B. Please discuss the extent to which the proposed service or equipment, if implemented, will not

result in any unnecessary duplication of similar existing services or equipment, including
those identified in (A) above.

11



Current Use Patterns

At present, there are no radiation therapy units located within the Applicant's Primary
Service Area. All persons in need of these services obtain them at other facilities located
elsewhere. There are three units located in the Applicant's Secondary Service Area as noted
above.

Although comprehensive patient and utilization statistics are not available to Applicant for
radiation therapy programs, the Applicant has prepared the following estimate of treatment
patterns for service area residents. These estimates were based on discussions with area
physicians and local program administrators. They demonstrate that no patients are

obviously treated in the proposed Primary Service Area ("PSA") because of the lack of any
service capacity located there.

Given the consensus developed from discussions with area providers, the Applicant
estimates a L}o/o cross migration of patients between Rhode Island and Massachusetts for
radiation therapy. That is approximately l0o/o of 

^re^ 
patients utilize facilities in

Massachusetts while a similar number of MA residents use facilities in Rhode Island. The
Applicant has therefore assumed that l0o/o of PSA patients are treated at facilities located in
the Secondary Service Area ("SSA") or elsewhere in MA. For purposes of preparing the
summary below we have assumed that all of these patients use the services located in the
SSA (although in fact, some may use other MA facilities.)

Finally, our discussions with local providers revealed that not all residents of the SSA utilize
the services located there. Based on these discussions, we have therefore estimated that
approximately 25o/o of SSA patients obtain treatment elsewhere in MA or Rhode Island.

Estimated Location of Existing Treatment

Area of Residence Location of Treatment

Primary Service Area

Secondary Service

Area

Total

Patients PSA

367 0

SSA Other

37 330

¿+o

576

0

0

327

694

82

119

The Proposed Services are Not Duplicative

The Applicant assessed the potential for duplication of services from three perspectives.
First we examined the extent to which the implementation of the proposed service would
duplicate the services already located within the project's Secondary Service Area. These

include the three linac machines located in Fall River identifÏed above.

Secondly, we evaluated the potential for duplication of all existing services provided in
Rhode Island. This included consideration of the entire statewide supply of services and the
extent to which increased suppty of these services would result in unnecessary capacity.

12



Finally, we considered the impact of the proposed from the perspective of the geographic
distribution of services and the extent to which issues of geographic distribution (taken in
conjunction with capacity and utilization) impacts the possibility of duplication of services.
These analyses are described below.

Services Located within the Applicant's Secondary Service Area

As indicated above, there are three linac units located within the proposed project's
Secondary Service Area ("SSA"). These are well established programs that are utilized by
approximately 25o^ of those residents of the SSA that require radiation therapy.
Additionally, up to l0o/o of Primary Service Area ("PSA") residents also use these services.
This results in the use of these facilities by a combined total of approximately 120 service
area residents each year. One hundred and twenty patients annually are very unlikely to
account for a substantial proportion of the total utilization of three linacs. The proposed
project therefore poses no significant risk of duplicating these services.

Services Located within Rhode Island

The most recent comprehensive assessment of radiation therapy services in Rhode Island
was provided in Cvber Knife Needs Assessment: Rhode Island 2007 (CyberKnife Report).
This report assesses supply and capacity based on actual data from 2000 to 2007 and
projected data from 2008-2012. The report was based on a survey of providers conducted by
the RI Health Department. This report found that additional radiation therapy capacity
was needed at that time because "radiation therapy equipment in Rhode Island will be
operating at above working capacity (80%) in 2008" (Pg. 9). This additional unit was
subsequently authorized with the approval of Rhode Island Hospital's CON Application for
a CyberKnife unit and is reflected in The Applicant's response to Question 6A above.

The CyberKnife Report points out as well that the annual need for radiation treatment has

been growing and that this growth was projected to continue at a rate of f/o per year.
Continued growth has since been confirmed by more current assessments - most notably the
December,2010 study pubtished by the American Society for Clinical Oncology: The Future
of Radiation Oncology in the United States From 2010 to 2020: Will Supply Keep Pace With
Demand? (Journal of Clinical Oncology -l2ll0.) This study projects that the number of
persons requiring radiation therapy will grow by an average of 2,2o/o in the current decade.

The findings of The CyberKnife Report regarding capacity and utilization are summarized
as follows:

73



Operational Demands on Working Capacity Actual &
Projected 2000-2012

lmPlied % Over (+)

Working / Under (-) Working

Year Units Utilization Capacity Capacity

2000 11 810/o B0% -1%

2001 11 82% B0% -20/o

2002 11 85% B0% '5To

2003 11 85% 80% -5To

2004 11 770/o 80% +3%

2005 11 78To 80% +20/o

2006 11 80% B0% 0%

2007 11 79To 80% -1%

2008 11 810/o 80% '1To

2009 11 81o/o B0% -1%

2010 11 82To 80% -2To

2011 11 83% 80% -3%

2012 12 74o/o 80% 4o/o*

Summarized form: "working capac¡ty" deftn¡t¡on from Ássessment: Rl 2007
*Conecls for an error in The CyberKnife Repoñ.

As this data demonstrates, the necessary volume of procedures projected by The CyberKnife
Report to be needed in the current year is less than 87o below working capacity of 807o even

after the addition the CyberKnife unit at Rhode Island Hospital. Given increasing need for
these services, implementation of the proposed unit will not result a duplication of services.

Impact on Statewide Utilization in Rhode Island

The following Table provides two alternative service need proiections for 2012 and beyond.

These include estimates based on the growth rate projected in the CyberKnife Report (A) and

an alternative estimate based on the more recent mentioned above by the ASOC. The base

volume level used for each scenario is the estimate projected in the CyberKnife Report for
2008.

Estimated Annual Utilization
Radiation Therapy CapacitY Rl

Unit's Needed Utilization Rate

Year
Units

2012
2013
2014
2015
2016

12

12

12

12

12

Scenario

AB
9.2 9.3

9.3 9.5

9.4 9,7

9.5 10.0

9,6 10.2

Scenario

AB
770/o TBTo

78Yo 790/o

78Yo 81Yo

79To 83%

80% 85%

As this Table demonstrates, the system will be at or above working capacity by the time the

proposed unit is in its flrst full year of operation in 2015.
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Geographic Distribution of Services

The discussion above assesses the need for additional services in terms of the combined
capacity of units across broad geographic regions. This is the approach taken by The
CyberKnife Report in evaluating the need for additional capacity in Rhode Island. In taking
this perspective, The CyberKnife report also acknowledges variations in utilization by
providers. That is, it demonstrates that some providers operate at higher capacity than
others and that some providers have unused capacity while others operate close to or above

their working capacity.

In reaching its final conclusions, The CyberKnife Report takes into account the need for
geographic balance in the distribution of services when assessing the requirement for
additional capacity. That is, despite the fact that some providers in outlying areas have excess

capacity, The CyberKnife Report fïnds that the addition of a ne\ry unit is still necessary in
order to avoid "additional travel time by patients." In making this observation, the report
notes further that "Avoiding such travel was one of the reasons for approving CON
Apptications for these outlying sites in the past." This reasoning acknowledges the concept
that duptication depends on geographic proximity as well as utilization rates and that both
should be taken into consideration.

The medical literature similarly supports this concept. It documents findings that extended
travel times for therapy can undermine the delivery of radiation treatment due to patient
difficulties in tolerating these arduous long term therapies. The literature demonstrates that
patient's have a tendency to obtain fewer radiation treatments than required as their travel
time or distance to their treatment center increases. Given the impact of this issue, The
Applicant has provided a detailed discussion and accompanying documentation in Tab 1.

Conclusion

As demonstrated by the discussions above, the proposed project will not duplicate existing
services in Massachusetts or Rhode Island. Atthough some providers may have some unused
capacity, this capacify will not be duplication given the need to balance effective geographic
distribution of services against efficient concentration of services as reflected in The
CyberKnife Report and suggested by the medical literature.

C. Please identify the cities and towns that comprise the primary and secondary service area of
the facility. Identify the size of the population to be served by this proposal and (if applicable)

the projected changes in the size of this population.

See Tab 2. The Applicant's primary service area includes seven Rhode Island
cities/towns with a current combined population of over 130,000. This population is

expected to remain stable or decrease very slightly over the next five years. This
population includes a large portion of persons over 65 which, at 16.90/o, is substantially
above the statewide average. This population segment is projected to increase in
proportion to the total population over the next fìve years.
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The primary service area represents the core population to be served by the proposed
project. The Applicant's effort wilt be focused primarily on meeting the needs of the
Rhode Islanders within the context of the state's health care system. Nevertheless, given
the proximify of certain Massachusetts cities and towns, The Applicant expects that
many of these residents will seek its services. This population resides within three
localities in Massachusetts. These areas constitute the project's secondary service 

^reùand it includes almost 120,000 residents. This population is younger and more financially
distressed than residents of the PSA and is also expected to decline slightly over the next
5 years.

D. Please identify the health needs of the population in (C) relative to this proposal.

Cancer is the second leading cause of death in the US. The cancer burden across
populations varies substantially by age, sex and race and by geography.

The populations of both Massachuseffs and Rhode Island experience higher rates of
cancer on average than the nation as a whole. This is true of the population as a whole
but varies with other factors. The following table compares the annual incidence of
cancer among residents of Massachusetts and Rhode Island to the US average for all
races and for Blacks and Hispanics. As the table demonstrates, rates of all races

combined are substantiatly higher than the national rate. Blacks and Hispanics suffer a
somewhat lower burden than others, with Blacks in both states having a lower incidence
than all races and than the national average. Hispanics, on the other hand suffer a

higher than average burden but nevertheless a lower burden than all states combined.

Comparison: Cancer Rates Per 1 00,000

Population

All Cancer Sites

All Races Black Hispanic

US 465 477.8 361.6

RI 511.7 456,1 498.7

MA 503.5 448.3 4't8.8

SEER Sysfem öased on 2004-8 surveillance period

Cancer varies in its impact on men and women. The charts below illustrate the dramatic
difference in mortality rates for lung cancer between the genders.
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Approximately 66 percent of all cancers that occur each year require radiation therapy
for some period of time. At the same time, about 40o/o of all patients receiving this
therapy in a given year were previously diagnosed and treated. The volume of radiation
therapy required by a given population is a function of many variables, including the age

and gender mix of the population, the mix of cancer types and the availability of
treatment.

The most recent survey of radiation therapy volumes is provided in CvberKnife Needs

Assessment in Rhode Island. This report includes a survey of provider volumes and
projects these forward from 2007 to the current year. While itts diffÏcult to know the

accuracy of these projections, they represent the only recent estimate based on an actual
survey of providers. The Applicant utilized these projections in estimating the need for
radiation therapy in the service area for the proposed project. This estimate is as

follows:

Estimate of Need for Radiation Therapy Visits
6,91r.41 Visit Rate per 100,000 persons based on

the CyberKnife Report
132,7632. Primary Service Area Population

9,776aJ Primary Service Area Visits Needed
718,4444 Secondary Service Area Population

8,1865 Secondary Service Area Visits Needed
17 ,3626 Total Visits Needed
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E. Please identify utilization data for the past three years (if existing service) and as projected

through the next three years, after implementation, for each separate area of service affected by this

proposal. Please identify the units of service used.

FYFY FYActual (last 3 years)

N/A N/A N/AHours of Operation

Utilization (#)

Throushput Possible (#)

Utilization Rate (%)

FY 2014 FY 2015 FY 201 6Proiected

Bam-5pm 8am-5pm8am-5pmHours of Operation

41 502,600 3971Utilization Patient Treatment

6000 6,000Throuqhout Possible 4,000

69%65% I 660kUtilization Rate (%)

The Applicant is confident in the projections provided above and notes that they are

consistent with start-up trends at its pther RI based facilities. In evaluating the

volumes reported in the Zimmerman analysis of 2007, it is important to note that both
the LMC and SCH units were recent start-up programs and that the unit at Roger

Williams had experienced a temporary shut-down in 2006 and had only been back in
operation for less thzn 12 months at the time of the report. It is also worth noting that
as of the current date, annual volumes for Roger Williams, SCH and SNERCC are

7987, 5441 and, 2387, respectively (yearly volumes extrapolated from year-to-date
numbers through end of May).

F. Please identify what portion of the need for the services p¡oposed in this project is not

currently being satisfied, and what portion of that unmet need would be satisflpd by approval and

implementation of this proposal.

The Applicant estimates that a substantial portion of the need for r¿diation therapy
services cannot be accommodated by existing capacity in the state and as a result there

is unmet need throughout the state. These'estimates are based on comparisons of
disease and treatment rates between Rhode Island and the nation as a whole. As the

following table demonstrates, statewide'radiation treatment rates are well below the

national average while at the same time, rates of occurrence and death from of cancer

is substantially higher.
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Comparison: Rlvs. US

Cancer Rates vs., Radiation Visiis

Rates Per 10,000 Pop,

lncidence Mortality Visits

us 465 178.7 780

Rt 507,9 180,4 637

Difference 9% 1% -1BTo

Sources: SEER 2005-2009 Series
2004 IMV Medical, lnformation Div.

Visíts: Rl 2004

The difference demonstrated in this Table suggests that an additional 143 radiation
therapy visits per 10,000 population are needed in RI not including adjustments for the
higher rate of incidence or mortality in the state. While this difference may be
affributed to a variefy of causes, it shows that the actual use in Rhode Island is
approximately 20o/o below that which would be expected given the rate of cancer
among the state's population.

This deficit in capacity is not necessarily at odds with the findings of the CyberKnife or
Zimmerman Report. That analysis assessed the need for additional capacity based
upon the historical use of services and not on assessment of population need. The
volume projections developed in the Report from 2007 thru 2012 are based on
historical volumes trended forward.

As discussed above the surplus of 1.8 units in 2012 is eliminated when further growth
in utilization is taken into consideration and Mr. Zimmerman's measure of "working
capacity" is taken into account. The analysis of unmet need further demonstrates that
the proposed unit will not duplicate other services in Rhode Island.

With respect to Massachusetts, the Applicant also found similar discrepancies in
incidence and mortality rates (500 and 180 per L0,000 respectively.) Total volume of
radiation treatment visits for Massachusetts is unavailable to the Applicant so the
Applicant cannot provide a quantified estimate of unmet need.

With respect to the Applicant's service area, the analysis above suggests an unmet need
of as many as 1,800 visits or 20o/o above the 9,100 visits presently projected in response
to Question & D above. The proposed project will accommodate this need.

G. Please identify and evaluate alternative proposals to satisfy the unmet need identified in (F)
above, including developing a collaborative approach with existing providers of similar services.

The Applicant considered various alternatives to the proposed project including:

Alternatives to the proposed site within the town of Bristol: The site for the proposed
program must meet several requirements for zoning, parking, ease of access and
structural support for a linac machine. The Applicant initially identified several sites

o
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a

and conducted engineering and architectural analyses to determine their
appropriateness. Three feasible sites were identified negotiations commenced to at each

to establish the proposed facility. The Applicant concluded on the basis of these

discussions that the proposed site would be most cost-effective.

White the Applicant will provide transportation assistance to patients when needed, it
did not consider the possibitity of transporting patients to other area facilities as a
viable alternative to establishing the proposed facility. The Applicant believes that
such an approach would not result in the provision of needed capacity and would not
help to relieve the suffering of patients who experience difflculties with travel to and
from therapy.
The Applicant intends to establish a series of collaborations throughout the service

area to ensure proper continuity of care and coordination among care givers. The
Applicant knows of no method of collaboration that would result in the addition of the
necessary capacity and improvement in access that is represented by the present
proposal.

The Applicant believes that services must be provided within the area in order for patients to
fully benefit from this therapy. \ilhile the applicant considered alternative locations for the

service, the proposed location was identified as the most appropriate and cost effective.

H. Please provide a justification for the instant proposal and the scope thereof as opposed to the

alternative proposals identified in (G) above.

Cancer is the second leading cause of death in the United States. As noted above, the
incidence of cancer in Rhode Island is even higher than that of the nation as a whole.
According to the 2007 Rhode Island Comprehensive Cancer Control Plan, the cancer
burden among state residents is enormous:

"Cancer is the second leading cause of death in Rhode Island. About
four out of every 10 people in Rhode Island will develop cancer
sometime in the course of their lives, and half of them will die of the
disease. At any one time, it is estimated that over 33,000 Rhode
Islanders are living with cancer or are cancer survivors. We have all
been personally affected by someone who has struggled or is

struggling with the physical, emotional, and financial challenges of
this disease.ln 2007, an estimated 6,360 nerry cancer cases will be

diagnosed, and an estimated 2,370 Rhode Islanders will die of the
disease."

- RI Comprehensive Cancer Control Plan

Given this burden, efforts to combat cancer must be direct and effective. They must also

be comprehensive. As the state's cancer plan reflects, the effort to control cancer must be

undertaken at many levels including prevention, early detection, treatment and
improved access to services. The Appticant's proposal is the best alternative for
achieving this type of effort.
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Radiation therapy is a primary element in the approach to cancer treatment. It is a well
proven and effective treatment for the majority of persons with cancer. Effective access
to high qualify radiation therapy services is essential in any present day approach to
cancer treatment. As an element of therapy for most cancer patients, radiation
treatment provides a focal point for communication and collaboration among the full
range of providers involved with cancer treatment. It also provides an opportunify for
the education of families and outreach into the community.

The purpose of the proposed program is to ensure this access for Rhode Islanders and to
do so in a manner that supports broader efforts (such as prevention and early detection)
to address the burden of this disease.

The approval of this program is superior to all other alternatives for the following
reasons:

A. Available radiation therapy services in Rhode Island are at or are approaching
working capacity. Given projected growth in the need for these services this
situation must be relieved or avoided in order to maintain an effective
treatment system. The proposed project represents the only alternative that
accomplishes such an increase.

B. While pockets of capacify may exist in various locations elsewhere in the state,
their use by residents of the service area would require extended travel time. As
noted in The CyberKnife Report and discussed in Tab 1, increases in travel
undermine the delivery of these services. While special transportation systems
as considered above are conceivable, they would not eliminate the burden of
travel. The proposed project is the only alternative that would minimize travel
for patients residing in a large region of the state.

C. The proposed project addresses the goals of the RI Cancer Control Plan. In a
broad manner. That is, in addition to addressing the goal of increased access to
care, the proposed service will serve as a vehicle for education, prevention and
early detection efforts in the communities it serves. The processes and tools
used by the proposed program will ensure coordination of care and will foster
collaboration among area providers. This proposal is the only alternative for
addressing cancer in the area that comprehensively addresses the various types
of efforts needed to combat the burden of cancer.

In summary, The Applicant's proposal poses a direct, comprehensive and concrete effort to
address the burden of Cancer in the area it serves. Approval of this program will ensure and
improve access to care while helping to generate a broader, collaborative effort to diminish
the impact of cancer in the Bristol area.
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8.) The RI Departrnent of Health defines health disparities as inequalities in health status, disease

incidence, disease prevalence, morbidity, or mortality rates between populations as impacted by
access to services, quality of services, and environmental triggers. Disparately affected
populations may be described by race &. ethnicity, age, disability status, level of education,
gender, geographic location, incotne, or sexual orientation.

A. Please describe all health disparities in the applicant's service area. Provide all appropriate
documentation to substantiate your response including any assessments and data that
describe the health disparities.

The Rhode Island Comprehensive Cancer Control Plan identifìes and targets a wide
range of disparities in the distribution of the cancer burden across the population.
Disparities are identifìed in cancer incidence and prevalence for socioeconomic groups
and ethnic groups and special populations. The following charts excerpted from the
plan illustrate the range and significance of these:

Figure 8. Cancer incidence by race and sex for all
catrcels combined
At'a'age atnnal cancer incidence rares* bl roce and sa-þr all catrcers

conbhwl, RI and US, 1987-)000.

Figure 12. Cancer incitlence by ethnicity and
gender for all cancers combinetl
Atet oge otntual crntcet incitlence t aÍes* bt t oce ontl gentler Jor oÌl
cancers contbi¡ted, RI rnñ US, 1999-]001
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Figure 9. Cancer mortalit5,by lace and sex for all
cancers combined
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Figure 13. Cancer mol'tâlity bv ethnicity aud
gender for all cancers combined
Alernge onntni cotcer notnli¡ rate:* bt roce ond geudet;[ot nll
concen cor¡bntecl, N and U.9, 1999-2003
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While disparities arise from a multiplicity of causes, at least one theme appears common:
namely poverty and financial resources. According to the plan:

"Access to quality healthcare is most closely linked to socio-economic
status, which includes level of income and education. Compared to people
with health insurance coverage, those without health insurance have more
diffïculfy accessing personal health services such as cancer screenings, use

less medical services, and receive less outpatient and inpatient care. They
often seek care at a later or more advanced stage of disease, leading to
higher death rates. Lack of access to a regular source of healthcare
including screening tests, early detection, and preventive health messages
all contribute to these disparities.'o

B. Discuss the impact of the proposal on reducing and/or eliminating health disparities in the
applicant's service area.

The Applicant will take certain key steps to address disparities in cancer care. These
include the efforts to diminish financial barriers by providing free care to those who
require it. Based on a case-by-case assessment, patients will be eligible for other types of
assistance as well, such as help with transportation, home care and similar services that
can be subsidized through the Applicant's charitable foundation.

Cultural barriers will also be addressed, including translation services when necessary and
efforts to make patients from other cultures feel welcomed, at home and understood while
undertaking therapy.

9.) Please provide a copy of the applicant's char-ty care policies and procedures and chaity care

application form. See Tab 3.
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\üe do not have a charity care application that is provided directly to our patients. Each
patient meets individually with our financial counselor. The counselor reviews the
documentation provided by the patient per our policy and uses the worksheet at Tab 3 to
determine if the patient qualifies for a charity care discount. Charity care is available to
patients that have a balance greater than $1000. If the balance is less than $1000, the patient
is responsible for the full amount. "Credit availability" is defined as having enough open
credit available to cover the outstanding balance with our facility. This is obtained through a
TransUnion credit check, a "soft hit" to the patient's credit. Retail store credit cards are not
counted towards available credit.

This policy is identical to the charity care policies at all other facilities owned by our parent,
including the Rhode Island owned facilities. The table below shows up to what percent of the
Federal Poverty Level would allow a patient to qualify for charity care services.
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10.) A) Please itemize the capital costs of this proposal. Present al1 amounts in thousands (e.g.,
5112,527:$ 1 13). If the proposal is going to be implemented in phases, identify capital costs by each
phase.

CAPITAL EXPENDITURES
Amount Percent of Total

Survey/Studies $10 0.r9%
Fees/Permits $1s 0.29%
Architect $s0 096%
rr Softrr Construction Costs $7s 1.43%

Site Preparation $ %
Demolition $ %
Renovation $ %
New Construction $ 1,1 80 22.56%
Contingency $ 100 I,9I%
"Hardt' Construction Costs $t ,280 24.47%

Fumishings $ %
Movable Equipment $ %

Fixed Equipment $3,175 72.18%
I'Equipment" Costs s3,775 72.18%

Capitalized Interest $ o/,

Bond Costs/Insurance $ %

Debt Services Reseryel $ %
AccountinglLeeal $ 100 1.91%
Financing Fees $ %

'fFinancing'r Costs $ %

Land $ o/c

Other (specify ) $ o/c

t'Othert' Costs $ %
TOTAL CAPITAL COSTS $5,230 1000Á

Should not exceed the first full year's annual debt payment.
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B.) Please provide a detailed description of how the contingency cost in (A) above was

determined.

The contingency cost was determined based upon the prior experience of New England
Radiation Therapy Management Services, Inc., the sole member of the Applicant, in
constructing radiation oncology facilities throughout the country to address unforeseen
expenses due to conditions of the site and availability of building materials.

C.) Given the above projection of the total capital expenditure of the proposal, please provide an

analysis of this proposed cost. This analysis must address the following considerations:

The financial plan for acquiring the necessary funds for all capital and operating
expenses and income associated with the full implementation of this proposal, for the
period of 6 months prior to, during and for three (3) years after this proposal is fully
implemented, assuming approval.

The Applicant is an affiliate of RTSI, which will provide all necessary capital
and operating funds necessary. RTSI has a $140M revolving line of credit and
wilt utilize this to provide the equity funds needed for this proposal.

The relationship of the cost of this proposal to the total value of your facility's
physical plant, equipment and health care services for capital and operating costs.

This is a new facility, so the proposed costs represent 10001o of the facility's
value.

111 A forecast for inflation of the estimated total capital cost of the proposal for the time
period between initial submission of the appiication and full implementation of the
proposal, assuming approval, including an assessment of how such inflation would
impact the implementation of this proposal.

The capital costs include inflation and, therefore, will have no impact on
implementation.
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11.) Please indicate the financing mix for the capital cost of this proposal. NOTE: the Health
Services Council's policy requires a minimum 20o/o equity investment in CON projects (33% equity
minimum for equipment-related proposals).

Source Amount Percent
Interest

Rate
Terms
(Yrs.)

List source(s) of funds
(and amount if multiple sources)

Equitv* $2,700,750 51.60 N/A N/A

Radiation Therapy Services, Inc.,
227 0 Colonial Boulevard,
Fort Myers, Florida -
S140M revolving line of credit

Debt** $0 0.00 o

Lease** 52J29.2s0 48.4% 9.00% 5

3'd party financing company - to be
determined.

TOTAL $5,230,000 1000Á
* Equity means non-debt funds contributed towards the capital cost of an acquisition or project which are f¡ee and clear

of any repayment obligation or liens against assets, and that result in a like reduction in the portion of the capital cost
that is required to be financed or mortgaged (R23-15-CON).

x* If debt and/or lease fìnancing is indicated, please complete Appendix F.

12.) V/ill a fundraising drive be conducted to help finance this approval? Yes_ No X

13.) Has a feasibility study been conducted of fundraising potential? Yes_ No X

. If the response to Question 13 is 'Yes', please provide a copy of the feasibility study

I4.) Will the applicant apply for state and/or federal capital funding? Yes_ No X

If the response to Question 14 is 'Yes', please provide the sourcea

amount: , and the expected date of receipt of those monies:

15.) Please calculate the yearly amount of depreciation and amortization to be expensed.

Depreciation/Amortization Schedule - Straieht Line Method

t
Improvements Fixed Movable Amortization Total

Total Cost *1*
$ 1,280 s3,775 $ s $5,055

(-) Salvaee Value $0 $0 $ $ $0
(:) Amount Expensed $ 1,280 s3,775 $ $ s3,775
(/) Average Life (Yrs.) 15 10 mixed

(:) Annual Depreciation
*2x $8s $378 $ $ $463
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*1* Must equal the total capital cost (Question 10 above) less the cost of land and less the cost of
any assets to be acquired through lease financing

*2* Must equal the incremental "depreciationlamofüzation" expense, column -5-, in Question 18

(below).

16.) For the fìrst full operating year of the proposal (identifred in Question 18 beiow), please

identify the total number of FTEs (full time equivalents) and the associated payroll expense

(including fringe benefits) required to staff this proposal. Please follow all instructions and present

the payroll in thousands (e.g., 942,575--$'43).

* 1x Must equal the incremental "payroll w/fringes" expense in column -5-, Question 18 (below).

INSTRUCTIONS:

"FTE5" Full time equivaients, are the equivalent of one employee working full time (i.e.,

2,080 hours per year)
"Additions" are NEW hires;
"Reductions" are staffing economies achieved through attrition, layoffs, etc. It does NOT report

the reallocation of personnel to other departments'

New TotalsAdditions/(Reductions)Existing
Payroll

W/Frinses # of FTEs
Payroll

W/Fringes# of FTEs
Payroll

\il/Frinses # of FTEsPersonnel
$60,0000.25 $60,000 0.25Medical Director N/A $N/A

1.00 s628,2r7$ N/A 1.00 s628,217Physicians N/A
$168,000 2 $ 168,000N/A $ N/A 2.00RT

$ i 35,0000.75 $ 13 5,000 0.75Dosimetry N/A $N/A
0.75 $180,0000.75 $ 1 80,000Physicist N/A $N/A

$40,000$40,000 0.5$N/A 0.50Administrator
$72,0001.00 $72,000 1.0N/A $N/ARNs
$$LPNs $

)$ $Nursing Aides
$ $$PTs

$b$OTs
$$Speech Therapists $

1.0 $36,0001.00 $36,000
Clerical (Front
Desk) N/A $N/A

$$ $Housekeeping

1.0 $48,0001.00 $48,000

Other: (specify)
Office Financial
Manager N/A SN/A

8.25 s1,367,217$N/A 8.25 s1,367,217TOTAL *1* N/A
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17.) Please describe the plan for the recruitment and training of personnel

The plan is to recruit qualified candidates with the appropriate educational and clinical
experience commensurate with the unique aspects of this specialized service. Staff will possess

the required licenses and/or certifications that are required. The Applicant will have access to
the expertise and training programs provided by RTSI.

18.) Please complete the following pro-forma income statement for each unit of service. Present
all dollar amounts in thousands (e.g., 5772,527:$113). Be certain that the information is accurate
and supported by other tables in this worksheet (i.e., "depreciation" from Question 15 above,
"payroll" from Question 16 above). If this proposal involved more than two separate "units of
service" (e.9., pt. days, CT scans, outpatient visits, etc.), insert additional units as required.

PRO-FORMA P&L STATEMENT FOR WHOLE FACILITY
<-- FIRST FULL OPERATING YEAR

2015 -->Actual
Previous

Year 20
(1) N/A

Budgeted
Current

Year 20
(2) N/A

CON Denied
(3)

CON
Approved

(4)

Incremental
Difference *1*

(s)

REVENUES

Net Patient Revenue *2* $ $ $0 $ 3,561 $ 3,5ó1

Other: $o $ $0 $o $o

Total Revenue $ $ $0 $ 3,561 $ 3,561

EXPENSES: $ $ $ $ $

Pawoll w/Fringes x3* $ Þ $0 $ 1,367 $ 1,367

$ 71 $71Bad Debt *4* $ $ $o
Supplies $ $ $0 $3s $ 3s

Office Expenses $ $ $0 $2s $2s
$50 $s0utilities $ $ $o

[nsurance Þ $ $0 $60 $60
lnterest *5x $ $ $0 $ 201 $ 201

$ $o $ 463 $ 463 x6xD epre ci ati o nJ Amof üzation $

Leasehold Expenses $ $ $0 $ 600 $ 600

Other: Corporate
Overhead $ $ $0 $e0 $e0

Total Expenses *7* $ $ $0 s2,962 s 2,962
$ s99 $ s99OPERATING PROFIT: $ $ $0
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For each setwice to be affected by this proposal, please identify each service and provide: the
utilization, average net revenue per unit of services and the average expense per unit of service.

Service Type: Patient
Treatments Radiation Therapy
Service (#s): 3971
Net Revenue Per Unit x8* $896.7s $ $ $ $

Expense Per Unit s74s.91 b $ $ $

Service Type:
Service (#s):
Net Revenue Per Unit x8* $ $ $ $ $

Expense Per Unit $ $ $ $ $

INSTRUCTIONS: Present all dollar amounts (except unit revenue and expense) in thousands.

*1* The Incremental Difference (column -5-) represents the actual revenue and expenses
associated with this CON. It does not include any already incurred allocated or overhead
expenses. It is column -4- less column -3-.*2* Net Patient Revenue (column -5-) equals the different units of service times their respective
unit reimbursement.

*3* Payroll with fünge benefits (column -5-) equals that identifìed in Question 16 above.*4x Bad Debt is the same as that identified in column -4-.
x5* Interest Expense equals the first fulI year's interest paid on debt.*6x Depreciation equals a full year's depreciation (Question 15 above), not the half year booked in

the year ofpurchase.
*7* Total Expense (column -5-) equals the operating expense of this proposal and is defined as the

sum of the different units of service;
*8* Net Revenue per unit (of service) is the actual average net reimbursement received from

providing each unit of service; it is NOT the charge for that service.

19.) Please provide an analysis and description of the impact of the proposed new institutional
health service or new health equipment, if approved, on the charges and anticipated reimbursements
in anyand all affected areas of the facility. Includeinthis analysis considerationof suchimpacts on
individual units of service and on an aggregate basis by individual class of payer. Such description
should include, at a minimum, the projected charge and reimbursement information requested above
for the first full year after implementation, by payor source, and shal1 present alternate projections
assuming (a) the proposal is not approved, and (b) the proposal is approved. If no additional
(incremental) utllization is projected, please indicate this and complete this table reflecting the total
utilization of the facility in the first full fiscal year.
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Proiected First Full Operating Year: FY 2015
Implemented Not Implemented Difference

Projected Utilization Total
Revenue

Projected Utilization Total
Revenue

Projected Utilization Total
Revenue

Payor Mix

# o/o $ # o//o $ # o/o $
Medicare 1330 33.50 1,1 18,830 0 0 0 1330 33.5o/. 1,118,830
RI Medicaid 119 3.0"/" 61,294 0 0 0 119 3.ÙVo 61,294
Non-RI
Medicaid

40 l.ïVo 20,459 0 0 0 40 l.0o/o 20,459

RIte Care 0 0r,Á 0 0 0 0 0 0o/o 0

Blue Cross 913 23.00 927,824 0 0 0 913 23.ÙYo 927,824
Commercial 1072 27.00 1,089,185 0 0 0 1072 27.0V" 1,089,185
HMOrs 397 10.0o/" 309,587 0 0 0 397 10.0o/o 309,587
Self Pay 40 1.00 33,821 0 0 0 40 l.0o/" 33,821
Charity Care 60 1.5"/o 0 0 0 0 60 1.50Á 0

Other:
TOTAL 3971 1000 3,561,000 3971 l00o/" 3,561,000

20.) Please provide the following:

A. Please provide audited financial statements for the most recent year available.

See Tab 4.

B. Please discuss the impact of approval or denial of the proposal on the future viability
of the (1) applicant and (2) providers of health services to a significant proportion of the
population served or proposed to be served by the applicant.

Approval of the Application will allow RTSI to optimize its statewide network of
services with an effective utilization of economies of scale to provide quality cost-
effective services to the underserved area in the East Bay region.

The approval of this proposal will allow the citizens of our state who reside in the East
Bay for the first time to have access to state-of-the-art cancer care in their own
community, with comfort and support of family and friends.

Through the presence of this facility in the East Bay, primary care physicians and
other local practitioners will become more attuned to cancer screening and
surveillance technologies, will experience fTrst-hand the benefits of early diagnosis and
multimodality, minimally invasive treatments on their own patients while actively
participating in the continuum of care vs. episodic care of these same patients.

The community will be better educated in the screening, early detection and treatment
of cancers and ultimately will have a lesser incidence of cancer.
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If they do develop cancer, it is highly likely that through our community sponsored
education and knowledge gained, they will present with a less severe, less acute stage of
illness which is more amenable to treatment with cost effective radiation vs. more
advanced and disseminated cancers that may require more costly surgery and
chemotherapy protocols in addition to radiation.

If this proposal is not approved then the East Bay cancer care paradigm will remain
status quo:
East Bay will continue to be an underserved portion of our state for 1) cancer
screening 2) surveillance 3) technology 4) access to state ofthe art oncology care and
patients will continue to present with advanced vs. less advanced disease. These same
patients will continue to have an increased mortality and morbidity rate, at a high
financial and resource burden to the RI Healthcare system.

21.) Please identify the derivable operating efficiencies, if any, (i.e., economies of scale or
substitution of capital for personnel) which may result in lower total or unit costs as a result of this
proposal.

The proposed project will be effÏciently developed and operated, providing a much needed
service in a cost-efficient manner. Moreover, it will contribute to longer term efforts to
improve care and control health care costs, that is, by making this radiation therapy more
accessible to residents of the service area. The project will foster patient compliance and more
effective therapy and will reduce downstream costs associated with failed treatment. There
are no specifïc derivable operating efficiencies which may result in lower total or unit costs as

a result of this proposal.

22.) Please describe on a separate sheet of paper all energy considerations incorporated in this
proposal.

The proposed building will be designed with green technology to maximize energy efficiencies
including, without limitation, energy efficient lighting and HVAC, proper amount of
insulation in the building envelope and moisture control. \ilhile this technology will meet the
LEED certification criteria, it may be cost prohibitive for the Application to apply for the
actual certification.

23.) Please comment on the affordability of the proposal, specifically addressing the relative
alr.il i+' ' of the le of 1La o+o+a +n na r¡ fnr nr innrrr fhc nncf nf fhp nrnnncol at the time, place and
under the circumstances proposed. Additionally, please include in your discussion the consideration
of the state's economlz.

Apart from the suffering and costs of cancer for patients, its economic burden to our society
at large is extraordinary. This burden is so great that it is continually monitored by the
National Cancer Institute, which regularly publishes data for the cost of individual fypes of
cancer and for the disease group as a whole.
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The following graph and key are reproduced from the most recent summary and projection of
the cost of cancer to the nation. The graph demonstrates the rapidly increasing economic
burden of this disease.
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Estimates of the national expenditures for cancer
care in 2010 (light gray areas) and the estimated
increase in cost in2020 (dark gray areas) because
of the aging and growth of the US population
under assumptions of constant incidence survival
and cost for the major cancer sites. Costs in 2010
billion US dollars by phase of care: initial year
after diagnosis (Ini.) continuing care (Con.) and last
year of life (Last).
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J Natl Cancer lnst. 2011 Jan 19;103(2):117-28. Epub 2011 Jan 12.
Projections ofthe cost of cancer care in the United States: 2010-2020.

This report provides sobering conclusions about the rising cost of the cancers identified in the
graph and all other types of cancer as \ryell. It finds that the national total cost of cancer is
estimated at $124.57 billion in 2010 and expected to increase by 20o/o to almost $158 billion by
2020. This very roughly equates to costs of over % billion dollars a year for the State of Rhode
Island.

The proposed project will improve access and quality for a substantial segment of the state's
population. While the reduction of the cancer burden requires a broad range of health care
initiatives, better and more accessible treatment is obviously one key element among these.
Given the enormous personal suffering and societal cost of this disease, we cannot afford to
pass up any effective opportunity to address it.

This proposal is affordable, as it is paid for in its entirety with the funds of privately held for-
profït companies with deep roots and 12 year successful operating experience in the State of
Rhode Island.

These companies and this facility will generate and pay property, sales and employment taxes,
create jobs, and provide free care to any patient in need. This facility will also pay an OACF
Facility Tax equal to 2o/o of gross revenues.

Since this is a cancer care treatment vs. diagnostic facility, only those patients who have
biopsy proven cancer will be treated in this facility. These patients will require treatment with
radiation and this will occur at a facility distant to most patients in the service area. Our
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facility will offer them treatment closer to home and in close proximify to their primary care
providers, where many of their medical records are stored.
As such, the State is not paying for the proposal or burdened by the cost of the needed
radiation therapy services which are the subject of this proposal.

The facilifyts developers, o\ryners, and operators are making a personal investment in the
healthcare infrastructure of the State of Rhode Island, for the benefTt of those residents of the
East Bay who do not have standard of care access to state of the art cancer care.

From a pure financial perspective, this facility being built in Bristol will relieve the necessity
of patients from East Bay in need of radiation therapy traveling to St. Anne's and the
Southcoast Health System facilities in Fall River, where the payment rate for cancer services
is approximately l7o/o ln.igher than the same services provided in RI.

Therefore, our Rhode Island UHP and BC/BS insurers will experience cost savings as a result
of East Bay patients remaining in RI for cancer care. Rhode Island patients and their health
care dollars will stay in RI and contribute to our Rhode Island economy vs. contributing to
the Massachusetts economy at our expense.

In the consideration of the State's economy we are fortunate that 21sr Century Oncology has
infused over $40 million in capital expense in Rhode Island for the clinical benefit of Rhode
Islanders since 2002, and are now ready to infuse an additional $5 million for technology, that
will create 8 new jobs at an annual payroll of approximately $1.3 million and will create $6
million of economic opportunity for construction materials and trade union jobs.

As such, this proposal is accretive to the State's finances, does not cause an incremental
increase to the cost ofcancer care for our health care insurers or an increase in health
insurance premiums for our employers.

Quar,rrv, CoxrrNurry oF CARE, AND RELATToNSHTI ro rrrE Hn.tr,rn C.qnr Sysrrvr

24.) A) If the applicant is an existing facilify:

Please identify and describe any outstandins cited heaith care facility licensure or certification
deficiencies, citations or accreditation problems as may have been cited by appropriate authority.
Please describe when and in what manner this licensure deficiency, citation or accreditation
problem will be corrected. N/A

B) If the applicant is a proposed new health care facility:

Please describe the quality assurance programs and/or activities which will relate to this proposal
including both inter and intra-facility programs andlor activities and patient health outcomes
analysis whether mandated by state or federal government or voluntarily assumed. In the absence
of such programs andlor activities, please provide a full explanation of the reasons for such absence.
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21st Century Oncology requires all field offices to participate in quality assurance programs
on multiple levels:

It follows the recommendations of the American Association of Physicists in
Medicine task group reports "TG-l06: Accelerator beam data commissioning"
and "TG-142: Quality assurance of medical accelerators", copies attached. TG-
142 outlines the daily, monthly, and annual QA for all components of the linear
accelerator, including imaging, in tables I - V of the report. See Tab 5.

a

a

a

o

o

o

a

o

All of its Rhode Island centers are accredited by ACRO (American College of
Radiation Oncology). From the ACRO website: "Accreditation is a voluntary
process in which professional peers identify standards indicative of a quality
practice, and an audit is conducted to assure that these standards are
followed." 21sr Century plans to pursue the same accreditation in the new
facility.

All staff is trained and follows the standards laid out in our Total Quality
Management manual, the table of contents of which is attached here. This
manual explains proper protocols for a variety of tasks that are performed daily
in the department. The quality assurance program includes hundreds of pages.
Please see the Table of Contents, Radiation Therapist Code of Ethics and
Purpose of TQM Manual, at Tab 5. The entire program, or portions thereof, is
available for review, âs may be requested.

Before each patient starts, all treatment plans are double checked by physics.
All IMRT plans have a separate QA plan that is run on the machine in the
absence of the patient. All doses are monitored to verify that that the calculated
treatment plan is identical to the treatment plan that has been transferred to the
LINAC. This process also verifies every treatment fïeld and segment is correct.

Each treatment is delivered to the patient using image-guided technology to
ensure that the dosage is being delivered to the correct area of the body.

Our physics staff has developed an algorithm, known as the "gamma function",
to monitor the exit dose of every field during every treatment to monitor and
evaluate any deviations from the plan.

Twice ayeÐr) each physician is subject to a retrospective chart review by a
senior physician in the company to ensure their plans meet quality standards.

All staft including the physicians, participates in weekly "chart rounds", where
all patient information and treatment plans are reviewed.

Physicians meet with all of their patients once a week to monitor and document
any side effects of radiation treatment.
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C) If this proposal involves construction or renovation:

Please describe your facility's plan for any temporary move of a facility or service necessitated by
the proposed construction or renovation. Please describe your plans for ensuring, to the extent
possible, continuation of services while the construction and renovation take place. Please include
in this description your facility's plan for ensuring that patients will be protected from the noise,
dust, etc. of construction. N/A

25.) Please discuss the impact of the proposal on the community to be served and the people of
the neighborhoods close to the health care facility who are impacted by the proposal.

The proposed facility will be located in a state-of-the-art facility, to be constructed by a third
party in an area zoned for commercial occupancy. All work will be done within the confines
of the properfy and no impact on the residential neighborhood is anticipated.

26.) Please discuss the impact of the proposal on service linkages with other health care
facilities/providers and on achieving continuity of patient care.

Radiation Therapy is one element in a broader and complex treatment process for virtually
all patients. It cannot be effectively provided without effective linkages to a wide range of
providers including PCP's, specialists and institutional providers.

Given this need, the Applicant will focus its efforts on serving the residents of its primary
service area. This approach will allow the Applicant the best opportunity to provide these
services in a manner that is well integrated into a broader health system and employs linkages
and collaborations with other providers operating in that same system. Given this emphasis,
the proposed program will establish very strong linkages with area providers and generally
strengthen collaboration across the system.

27.) Please address the following:

A. How the applicant will ensure full and open communication with their patients'primary care
providers for the pu{poses ofcoordination ofcare;

Radiation therapy patients are not typically referred for treatment by their primary
care providers. However, staff obtains the name of each patient's primary care
physician during the initial visit to the office. Any medical records that are relevant to
the patient's cancer diagnosis from all physicians involved in their care, including
primary care are obtained. While the Applicant does not have two-way electronic
access to medical records kept by the patient's primary care/specialty physicians, it
takes great care to keep its records up to date by making regular calls to all of the
relevant physician offices. In addition, all physicians involved in the care of one of its
patients automatically receive a faxed copy of any notes or dictations that are
generated by our radiation oncologists so that they can keep their own records
current.
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The facility oncology Nurse Navigator will be responsible for the very important
patient -centric function of coordinating and reporting the care of all patients
undergoing radiation therapy to all of the members of patient's care team, including
friends and family, spiritual care providers, primary care physicians, social workers,
pharmacists and those physicians and facilities that may be providing adjunct chemo,
therapeutic, or surgical care to the patient.

B. Discuss the extent to which preventive services delivered in a primary care setting could
prevent overuse of the proposed facility, medical equipment, or service and identify all such
preventative services;

Cancer prevention and primary care are obviously critical elements in the effort to
reduce the cancer burden in this country. As demonstrated in response to question 23
above, dramatic reduction in the incidence of cancer is not forecast in the foreseeable
future. Hopefully the need for treatment will be reduced in the future but is not
expected soon.

First, it is of utmost importance to understand that this is not a facility in which cancer
is diagnosed. It is, however, a facility in which cancer is staged and treated. In order to
be treated through the use of radiation therapy the patient MUST have biopsy proven
cancer of a type that is amenable to curative or palliative therapy through the use of
radiation. That being said, it is virtually impossible to overuse the technology in this
facility. Through education of the primary care physicians, specialty physicians and
members of the community regarding the features, advantages and benefits of the use
ofproper screening techniques for lung cancer, prostate cancer, colon cancer and oral
maxillofacial cancer, we hope to be able to diagnose cancers at the earliest stage of
their development, treat them with the most minimally invasive surgery and adjunct
therapies and cure them of their illness.

C. Describe how the applicant will make investments, parallel to the proposal, to expand
supportive primary care in the applicant's service area.

The primary contribution to primary care to be made by the proposed service is, as

described above, the provision of a strong mechanism to promote consultation and
collaboration among all physicians involved in the treatment of cancer. Through the
sponsorship of local continuing medical education seminars regarding cancer
screening, surveillance, local tumor boards, and the work of our oncology Nurse
Navigator, the primary care practitioner will have an integral role in the patient's
continuum of care from screening through treatment and end-of-life care if it becomes
necessary. We do note the role of the primary care physician not as a "referring
physician," but rather as a physician participating in the patient's entire continuum of
care. If we discover that further primary care is necessary in the service area, we are
prepared to invest the money needed to support primary câre programs.
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D. Describe how the applicant will use capitalization, collaboration and partnerships with
community health centers and private primary care practices to reduce inappropriate
Emergency Room use.

The Applicant will contribute to reduction in unnecessary emergency room use by
providing its services in a high quality manner, maintaining active communication
with other providers and minimizing the side effects of treatment to prevent
unnecessary trips to the Emergency Room. Through the use of our capital resources
we will create and support local continuing medical education, local tumor boards, and
the efforts of our oncology Nurse Navigator so that the primary care physicians will
become better acquainted with the routine side effects of oncology surgery,
chemotherapy infusion, and radiation therapy, both as sole and adjunct therapies.
They will be kept aware of the cycle of treatment of each stage of cancer care that their
patient is undergoing, and will be referred to their primary care physician by our
facilify for treatment of those side effects or exacerbations of illness. The patient's
primary care physicians and their offices will be utilized as the primary site for
patients to utilize to treat the side effects of cancer care. Close frequent communication
among the patient's medical and surgical professionals led by our oncology Nurse
Navigator will assure that complications will be noticed early, dealt with swiftly, and,
in most cases, prevented from being escalated to a state of acuity whereby ER use
would be necessary to treat symptoms support or preserve life.

E. Identify unmet primary care needs in your service area, including "health professionals
shortages", if any (information available at Office of Primary Care and Rural Health at
http://www.health.ri.gov/disease/pnmarycarelhpsa-professionals.php).

Primary care services are generally underdeveloped outside the most urbanized
portions of the service area. There can never be enough primary care physicians to
support the well care or sick care of a community, let alone add to that burden by
having the added responsibility to care for the side effects of patient care provided by
subspecialty professionals. As stated above, if the need is determined to exist for
primary care physicians to be hired in our patient service demographic we have the
resources to recruit and hire primary care physicians to fïll the void in the community.
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28.) Please discuss the relationship of the services proposed to be provided to the existing health
care system of the state.

The proposed services address major priorities of the health system by improving access to care
for one of the foremost health problems in the state and ensuring that the provision of these
services are well integrated with those of other providers that provide other types of cancer care.

It is the standard of care for a patient to not have to travel greater than 20 to 30 minutes in
either direction in order to receive radiation therapy treatment. Since not all cancer patients
drive or can drive while undergoing treatment and public transportation in Bristol is non-
frequent and unreliable, patients do not have routine community access to cancer care
technologies generally available in all other communities in the State of Rhode Island. As a
result of this facility being present in Bristol, RI, patients will for the first time have state-of-
the-art, reliable cancer care available in their home community. Cancer care is daunting by
itself without having to add to the already heavy burden of the patients and their families by
having to find transportation for 45 daily radiation therapy treatments.

The presence of this state-of-the-art facility and its methodology of integrated care for cancer
patients will afford the opportunity for the patient's primary care physician to actively
participate in the continuum of their patients care vs. providing episodic care.

This process will keep patients in their community, provide economic reward to the local
primary care physician base, keep patients healthier for longer periods of time, in part by
reducing travel costs, eliminating unnecessary ER visits and associated costs, and ultimately
helping to eliminate expensive per capita cost of episodic care delivery.
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Select and complete the Appendixes applicable to this application:

6 1 2885. 1

Appendix Check off: Required for:
A Accel erated review appli cations

B Applications involving provision of services to inpatients

C Nursing Home applications

D All applications

E
Applications with healthcare equipment costs in excess of $1,000,00C
md any lsfüarylspecialty care equipment

F Applications with debt or lease financing

G All applications
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Appendix D

All applications must be accompanied by responses to the questions posed herein.

1. Provide a description and schematic drawing of the contemplated construction or renovation or new
use of an existing structure and complete the Change in Space Form.

The Applicant will lease premises in a building to be constructed by a third party. The Applicant
will provide blueprints of the proposed premises reviewed by a licensed architect and certifTed for
compliance with the applicable construction requirements to the Department of Health prior to
construction. Specifically, the proposed building will be a 9,000 SF single-story, medical office
buitding with a provision to add a 2nd floor in the future to house private physician offices. Initially,
the building will be housing East Bay Comprehensive Cancer Center. The Cancer Center's layout
has been designed to provide easy flow for patients and staff, as well as providing privacy and
comfort. Please see the attached schematic floor plan at Tab Dl.

2. Please provide a letter stating that a preliminary review by a Licensed architect indicates that the
proposal is in fuli compliance with the current edition of the "Guidelines for Design and Construction of
Hospital and Health Care Facilities" and identify the sections of the guidelines used for review. Please
include the name of the consulting architect, and their RI Registration (license) number and RI
C ertification o f Autho nzation number.

n/elmld architects, inc.,95 Sockanosset Cross Road, Suite 203rCranston, RI 02920, is the architect
for the project. See attached letter atTabDZ.

3. Provide assurance andlor evidence of compliance with all applicable federal, state and municipal
fire, safety, use, occupancy, and other health facility licensure requirements.

The facility will meet applicable federal, state and municipal fìre, safety, use, occupancy and other
health facility licensure requirements.

4. Does the construction, renovation or use of space described herein corrects any fire and life safety,
Joint Commission on Accreditation of Healthcare Organizations (JCAHO), U.S. Department of Health
and Human Services (DHHS) or other code compliance problems: Yes_ No X

o If Yes, include specific reference to the code(s). For each code deficiency, provide a complete
description of the deficiency and the corrective action being proposed, including considerations of
alternatives such as seeking waivers, variances or equivalencies.

5. Describe all the alternatives to construction or renovation which were considered in planning this
proposal and explain why these alternatives were rejected.

Due to the unique requirements of radiation safety controls to operate a linear accelerator, there are
no viable alternatives to construction or renovation in the East Bay area.
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6. Attach evidence of site control, a fee simple, or such other estate or interest in the site including
necessary easements and rights of way sufficient to assure use and possession for the purpose of the
construction of the project.

See Tab D6.

7. If zoning approval is required, attach evidence of application for zoning approval.

No zoning approval is required.

8. If this proposal involves new construction or expansion of patient occupancy, attach evidence from
the appropriate state and/or municipal authority of an approved plan for water supply and sewage disposal.

See Tab D8.

9. Provide an estimated date of contract award for this construction project, assuming approval within a

I2O-day cycle.

The contract should be awarded within 90 days of approval.

10. Assuming this proposal is approved, provide an estimated date (month/year) that the service will be

actually offered or a change in service will be implemented. If this service will be phased in, describe
what will be done in each phase.

April,20L4
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Change in Space Form Instructions

The purpose of this form is to identify the major effects of your proposal on the amount. configuration and

use of space in your facility.

Column 1

Column 1 is used to identifying discrete units of space within your facility, which will be affected by this
proposal. Enter in Column I each discrete service (or type of bed) or department, which as a result of this
proposal is:

a.) to utllize newly constructed space

b.) to utllize renovated or modemized space

c.) to vacate space scheduled for demolition

In each of the Columns 3, 4, and 5, you are requested to disaggregate the construction, renovation and

demolition components of this proposal by service or department. In each instance, it is essential that the

total amount of space involved in new construction, renovation or demolition be totally allocated to these

discrete services or departments listed in Column 1.

Column 2

For each service or department listed in Column 1, enter in this column the total amount of space assigned

to that service or department at
this proposal.

1n ur are ln

Column 3

For each service or department, please fill in the amount of space which that service or department is to
occupy in proposed new construction. The figures in Column 3 should sum to the total amount of space

of new construction in this proposal.

Column 4
For each service or department, please fill in the amount of space, which that service or department is to
occupy in space to be modemized or renovated. The figures in column 4 should sum to the total amount

of space of renovation and modernization in this proposal.

Column 5

For each service or department fill in the amount of currently occupied space which is proposed to be

demolished. The figures in Column 5 should sum to the total amount of space of demolition specified in
this proposal.

Column 6

For each service or department entered in Column 1, enter in this column the total amount of space which
will, upon completion of this project, be assigned to that service or department at all locations in your
facility whether or not the locations are involved in this proposal.

Column 7

Subtract from the amount of space shown in Column 6 the amount shown in Column 2. Show an increase

or decrease in the amount of space.
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Change in Space Form

Please identify and provide a definition for the method used for measuring the space (i.e. gross square
footage, net square footage, etc.): See response to Question 1.

1. Service or
Department Name

2. Current
Space

Amount

3. New
Construction

Space
Amount

4.
Renovation

Space
Amount

5. Amount of
Space Currently
Occupied to be

Demolished

ó. Proposed
Space

Amount

7. Change

t(6)-(2)l

Radiation
Therapy Facility

0 9,000 0 0 9 000 9 000

TOTAL: 0 9,000 0 0 9,000 9,000
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Appendix E

Acquisition of Health Care Equipment Valued in Excess of $1,000,000 or
Tertiary/Specialty Care Equipment

Cornplete separate copies of this appendix for each piece of such equipment contained in this application.

Identify the proposed equipment (and current if it is being replaced) and at least two similar
alternative makes or models that were considered for acquisition in the following format

2. Describe the clinical application for which the proposed equipment will be used.

Provision of radiation therapy for cancer care.

Please identify the reasons the alternative two options were rejected in favor of the proposed
equipment.

The Varian Truebeam is a successor to the Trilogy and will more easily allow newly
developed technologies to be added onto the machine that cannot be added to the Trilogy.
While not necessary now, these technologies might be important treatment tools in the
future. The small price difference makes the Truebeam a smart investment at this point in
time and will save the system dollars for costly replacements in the future.

The Elekta Infinity does not completely integrate into the technology network we have
already built in Rhode Island and would require additional staff and resources to properly
manage. Additionally, the Elekta machine/software do not allow us to perform some
important quality checks that we have already built into our Varian systems.

Our parent corporation already has national service relationships with the Varian
corporation, and we find them to be reliable caretakers of our equipment.

J

Current
Equipment

Proposed
Equipment Alternative 1 Alternative 2

Type of Equipment N/A
Linear
Accelerator

Linear
Accelerator

Linear
Accelerator

Name of Manufacturer Varian Varian Elekta

Make and Model Number Iruebeam Irilogy lnfinity
Capital Cost of Equipment $3,075,000 $2,700,000 $3,050,000

Operating Cost
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4. If the proposal is to replace current existing equiprnent, please provide the following information:
N/A

Current Equipment

Date of Acquisition
Expected Salvage Value

Remaining Useful Life
Method of disposition

Please state below the number of new full-time equivalent personnel by job category whom you
will hire in order to operate the proposed equipment.

Job Category Number of
FTE's

Pa¡,roll Expense

Medical Director 0.25 $60,000
Physicians 1.00 s628,2t7
Radiation Therapist 2.00 $ 168,000
Dosimetrists 0.75 $ 13 5,000
Physicists 0.75 $ 1 80,000
Administrator 0.s0 $40,000
RNs 1.00 s72,000
Clerical 1.00 $36,000
Office Financial Manager 1.00 $48,000

6. Please describe below your anticipated utilization for this equipment for each of the three fiscal
years following acquisition of this equipment.

Projected FY 2OI4 FY 2015 FY 2016

Hours of Operation 8-5 8-5 3-5

Utilization 2.600 1f 97 1 41 50

Throughput Possible 4,000 5000 5,000

Utilization Rate (%) 6s% 56% 59%
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Appendix F

Financing

Applicants contemplating the incurrence of a financial obligation for full or partial funding of a certifìcate
of need proposal must complete and submit this appendix.

1. Describe the proposed debt by completing the following:
a.) type of debt contemplated: Capital Lease
b.) term (months or years): 60 months
c.) principal amount borrowed 52.592.250
d.) probable interest rate 9.00o/o
e.) points, discounts, origination fees N/A
f.) likely security N/A
g.) disposition of property ( if a lease is revoked) N/A
h.) prepayment penalties or call features N/A
i.) front-end costs (e.g. underwriting spread, feasibility study, legal and printing expense, points etc.)

N/A
j.) debt service reserve fund N/A

2. Compare this method of financing with at least two alternative methods including tax-exempt bond or
notes. The comparison should be framed in terms of availability, interest rate, term, equity
participation, front-end costs, security, prepayment provision and other relevant considerations.

Capital Lease Operating
Lease

Notes

Availability Yes Yes Yes
Interest Rate 9.0% 9.0% 9.0%
Term 60 Months 60 Months N/A
Equity Participation 33% 0% N/A
Front-end Costs N/A N/A N/A
Security N/A N/A N/A
Prepayrnent Provision N/A N/A N/A
Other
Considerations

Relevant N/A N/A N/A

3. If this proposal involves refinancing of existing debt, please indicate the original principal, the current
balance, the interest rate, the years remaining on the debt and a justification for the refinancing
contemplated. N/A

4. Present evidence justifying the refinancing in Question 3. Such evidence should show quantitatively
that the net present cost of refinancing is less than that of the existing debt, or it should show that this
project cannot be financed without refinancing existing debt. N/A
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5. If lease hnancing for this proposal is contemplated, please compare the advantages and disadvantages
of a lease versus the option of purchase. Please make the comparison using the following criteria:
term of lease, annual lease payments, salvage value of equipment at lease termination, purchase
options, value of insurance and purchase options contained in the lease, discounted cash flows under
both lease and purchase affangements, and the discountrate.

Capital Lease Purchase
Term of Lease 60
Annual Lease Payrnents $608,1 72
Salvage Value of
Equipment at Term

$ 1,887,500

Purchase Options $1 buyout
Value of Insurance 3,775,000
Value of Purchase Option N/A
Discounted Cash Flows 3,376,704 3,775,000
Discount Rate ts.00%

Also, see Lease versus Purchase Comparison at Tab F5.

6. Present a debt service schedule for the chosen method of financing, which clearly indicates the total
amount borrowed and the total amount repaid per year. Of the amount repaid pel year, the total
dollars applied to principal and total dollars applied to interest must be shown.

Principal Interest
Year 1 $433,167.16 s175,004.62
Year 2 467,795.05 141,376.73
Year 3 503,033.56 105,138.21
Year 4 542,085.31 66,086.4r
Year 5 584,168.86 24,002.92
Total $2,529,250.00 $511,608.89

7. Please include herewith an annual analysis of your facility's cash flow for the period between approval
of the application and the third year after full implementation of the project.

Yr. 1 Yr.2 Yr.3
Operating Profit 599 r,057 7,259
Plus: Depreciation 463 463 463
Less: Principal Payments -496 -534 -576

Cash Flow 566 9986 r,146
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Appendix G

Ownership Information

All applications must be accompanied by responses to the questions posed herein.

List all officers, members of the board of directors, trustees, stockholders, partners and other
individuals who have an equity or otherwise controlling interest in the applicant. For each
individual, provide their home and business address, principal occupation, position with respect to
the applicant, and amount, if any, of the percentage of stock, share of partnership, or other equity
interest that they hold.

I. APPLICANT

SOLE MEMBER MANAGERS
New England Radiation Therapy

Management Services, Inc. (100%)
1. Bryan Carey

2. Joseph Garcia
3. Sarah Flahertv

A. Bryan Carey:

Business Address: 2270 Colonial Boulevard, Fort Myers, FL 33907

Principal Occupation: Chief Financial Officer of Radiation Therapy Services, Inc.

B. Joseph Garcia:

Business Address: 2270 Colonial Boulevard, Fort Myers, FL 33907
Principal Occupation: Chief Operating Oflicer of Radiation Therapy Services, Inc.

C. Sarah Flaherty:

Business Address: 11.5 Cass Avenue, Woonsocket, RI02895
Principal Occupation: Regional Director of Radiation Therapy Servicesr lnc.

a

a

a

a

a

a
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il. ULTIMATE P ENTITY

A. Daniel E. Dosoretz:

o Business Addressz 2270 Colonial Boulevardo Fort Myers, FL 33907
o Principal Occupation: President and Chief Executive Officer of Radiation Therapy

Investments, LLC and Physician.

B. James H. Rubenstein:

o Business Address:2270 Colonial Boulevard, Fort Myers, FL 33907
o Principal Occupation: Physician

C. Howard M. Sheridan:

o Business Address:2270 Colonial Boulevard, Fort Myers, FL 33907
o Principal Occupation: Physician

D. Anil Shrivastava:

E. Bryan J. Carey:

o Business Addressz 2270 Colonial Boulevard, Fort Myers, FL 33907
o Principal Occupation: Chief Financial Officer of Radiation Therapy Services, Inc.

a

a

Business Address: c/o Vestar Capital Partners, 245 Park Avenue, 41st Floor, New York,
NY 10167
Principal Occupation: Managing Director of Vestar Capital Partners

MAJORITY
SHAREHOLDERS (5% or

more)

DIRECTORS OFFICERS

Radiation
Therapy

Investments,
LLC

1. Vestar Capital Partners V,
L.P.

2. Vestar Capital Partners V-
A, L.P.

3. Vestar/Radiation Therapy
Investments, LLC

4. Daniel E. Dosoretz

1. Daniel E. Dosoretz
2. James H.
Rubenstein

3. Howard M.
Sheridan

4. Anil Shrivastava
5. Bryan J. Carey

6. Erin Russell
7. James Elrod

1. President: James
Elrod

2. Vice President: Erin
Russell

3. Secretary: Steven
Della Rocca
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F. James Elrod:

Business Address: c/o Vestar Capital Partners, 245 Park Avenue, 41st Floor, New York,
NY 10167
Principal Occupation: Managing Director of Vestar Capital Partners

G. Erin Russell:

Business Address: c/o Vestar Capital Partners, 245 Park Avenue, 41st Floor, New York,
NY 10167
Principal Occupation: Principal of Vestar Capital Partners

H. Steven Della Rocca:

Business Address: c/o Vestar Capital Partners, 245 Park Avenue, 41st Floor, New York,
NY 10167

Principal Occupation: Managing Director and General Counsel of Vestar Capital
Partners

2. For each individual listed in response to Question 1 above, list all (if any) other health care acilities
or entities within or outside Rhode Island in which he or she is an officer, director, trustee,

shareholder, paÍtner, or in which he or she owns any equity or otherwise controlling interest. For
each individual please identify: A) the relationship to the facility and amount of interest held, B)
the type of facility license held (e.g. nursing facility, etc.), C) the address of the facility, D) the

state license #, E) Medicare provider #, and F) any professional accreditation (e.g. JACHO, CHAP,
etc.).

APPLICANT

Bryan Carey:

1. Vice Chairman, Chief Financial Officer and Director of:

^. Radiation Therapy Services Holdings,Inc.

a

a

a

a

I.

A.

(Ð
(ii)
(iii)
(iv)
(v)

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

b. Radiation Therapy Services, Inc.

(i) Type of facility license: NA
(ii) Address of facility: NA
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(iii)
(iv)
(v)

State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

2. Vice President of:

2l't Century Oncology Management Services, Inc.

(Ð Type of facility license: NA
(ii) Address of facility: NA
(iii) State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations: NA

b. 21't Century Oncology of New Jerseyr lnc.

Type of facility license: Ambulatory Care Facility
Address of facility: 130 Carnie Blvd. Voorhees, NJ
State license No: 23147
Medicare provider No.: 085814
Professional accreditations: ACRO

e.

a.

c. 21't Century Oncology of Pennsylvania, Inc.

(i) Type of facility license: N/A (No open facilities)
(iÐ Address of facility: N/A
(iiÐ State license No: N/A
(iv) Medicare provider No.: 2322650
(v) Professionalaccreditations:N/A

d. 21't Century Oncology Services, Inc.

(Ð Type of facility license: NA
(iÐ Address of facility: NA
(iiÐ State license No: NA
(iv) Medicare provider No.: NA
(v) Professional accreditations: NA

Arizona Radiation Therapy Management Services, Inc.

Type of facility license: Outpatient Treatment Center
Address of facilify: 7340 East Thomas Rd. Scottsdale, ÃZ
State license No: OTC 4232
Medicare provider No.: 2106337
Professional accreditations: N/A

(i)
(ii)
(iir)
(iv)
(v)

(Ð
(ir)
(iiÐ
(iv)
(v)
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f. California Radiation Therapy Management Services, Inc.

(Ð Type of facility license: NA
(ii) Address of facility: NA
(iiÐ State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations: NA

g. Devoto Construction of Southwest Florida, Inc.

h. Goldsboro Radiation Therapy Services, Inc.

(r) Type of facility license: N/A
(iÐ Address of facility: 2802 Mclamb Place Goldsboro, NC
(üÐ State license No: N/A
(iv) Medicare provider No.: 2322650
(v) Professionalaccreditations:N/A

i. Michigan Radiation Therapy Management Services, Inc.

(r) Type of facility license: NA
(iÐ Address of facility: NA
(iii) State license No: NA
(iv) Medicare provider No.: NA
(v) Professional accreditations: NA

j. Nebraska Radiation Therapy Management Services, Inc.

(r)
(iÐ
(iii)
(iv)
(v)

(i)
(iÐ
(iii)
(iv)
(v)

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

k. Nevada Radiation Therapy Management Servicesr lnc.

(Ð Type of facility license: NA
(iÐ Address of facility: NA
(iiÐ State license No: NA
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l. New England Radiation Therapy Management Services, Inc.

n.

(iv)
(v)

(i)
(ü)
(iiÐ
(iv)
(v)

(Ð
(ii)
(iii)
(iv)
(v)

Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facilify license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

m. Radiation Therapy School for Radiation Therapy Technology, Inc.

(Ð Type of facility license: NA
(iÐ Address of facility: NA
(iiÐ State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations: NA

Radiation Therapy Services International, Inc.

(Ð Type of facility license: NA
(ii) Address of facility: NA
(iir) State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations: NA

o \üest Virginia Radiation Therapy Services, Inc.

p. 21't Century Oncology of Alabama, LLC

(i) Type of facilify license: N/A
(ii) Address of facility: 4274West Main Street Dothan, AL
(iiÐ State license No: N/A
(iv) Medicare provider No.: 510G700101
(v) Professionalaccreditations:ACRO

q. 2L't Century Oncology of Harford County, Maryland LLC

(Ð Type of facility license: Freestanding Medical Facility

54



s 21't Century Oncology of Prince Georges County, Maryland .LLC

21't Century Oncology of Jacksonville, LLC

Type of facility license: N/A
Address of facility: 7751Baymeadows Rd. E. Jacksonville, FL
State license No: N/A
Medicare provider No.: 4K201
Professional accreditations: N/A

Type of facility license: Freestanding Medical Facility
Address of facility: 7503 Greenway Center Dr. Greenbelt, MD
State license No: M25l
Medicare provider No.: G02620
Professional accreditations : ACRO

t. 21't Century Oncology of South Carolina, LLC

r

u.

(ii)
(iii)
(iv)
(v)

(i)
(ii)
(iir)
(iv)
(v)

(i)
(ii)
(iiÐ
(iv)
(v)

(i)
(iÐ
(iii)
(iv)
(v)

(i)
(iÐ
(iiÐ
(iv)
(v)

(r)
(iÐ
(iiÐ
(iv)
(v)

Address of facility: 1200 Brass Mill Road Belcamp, MD
State license No: M339
Medicare provider No.: 336P
Professional accreditations : ACRO

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

21't Century Oncology, LLC

v American Consolidated Technologies, L.L.C.

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations : NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA
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w AHLC, LLC

(i)
(iÐ
(iiÐ
(iv)
(v)

x. Asheville CC, LLC

(r)
(iÐ
(iiÐ
(iv)
(v)

(Ð
(ir)
(iiÐ
(iv)
(v)

(i)
(iÐ
(iii)
(iv)
(v)

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

y. Atlantic Urology Clinics, LLC

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations : NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

z. Aurora Technology Development, LLC

aa. Berlin Radiation Therapy Treatment Center, LLC

Type of facility license: Freestanding Medical Facility
Address of facility: 314 Franklin Ave. Berlin, MD
State license No: M258
Medicare provider No.: 092N
Professional accreditations: ACRO

(Ð
(iÐ
(iiÐ
(iv)
(v)

bb. Carolina Radiation and Cancer Treatment Center, LLC

(Ð Type of facility license: NA
(ü) Address of facility: NA
(iiÐ State license No: NA
(iv) Medicare provider No.: NA
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cc.

(v) Professionalaccreditations:NA

Carolina Regional Cancer Center, LLC

(r)
(ii)
(iiÐ
(iv)
(v)

(i)
(ii)
(iii)
(iv)
(v)

Type of facilify license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: NA
Address of facility: 4708 Oleander Dr. Myrtle Beach, SC
State license No: NA
Medicare provider No.: 5714
Professional accreditations : NA

dd. Derm-RadInvestmentCompany,LLC

ee. Financial Services of Southwest FloridarLLC

ff. Gettysburg Radiation, LLC

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations : NA

Type of facility license: NA
Address of facility: NA

gg. JacksonvilleRadiationTherapyServices,LLC

Type of facility license: N/A
Address of facility: TT5lBaymeadows Rd. E. Jacksonville, FL
State license No: N/A
Medicare provider No.: 4K201
Professional accreditations : N/A

(i)
(iÐ
(iiÐ
(iv)
(v)

(Ð
(iÐ
(iiÐ
(iv)
(v)

(i)
(ii)
(iiÐ
(Ð
(v)

(Ð
(ii)

hh. Maryland Radiation Therapy Management Services, LLC
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ii. Medical Developers, LLC

(Ð Type of facility license: NA
(ii) Address of facility: NA
(iir) State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations: NA

jj. New York Radiation Therapy Management Services, LLC

mm. Sampson Accelerator, LLC

State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facilify license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

(iii)
(iv)
(v)

(Ð
(ii)
(iii)
(iv)
(v)

(r)
(iÐ
(iiÐ
(iv)
(v)

(i)
(iÐ
(iii)
(iv)
(v)

(Ð
(iÐ
(iii)
(iv)
(v)

kk. North Carolina Radiation Therapy Management Services, LLC

ll. Phoenix Management Company, LLC

nn Sampson SimulatorrLLC
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(Ð Type of facility license: NA
(ii) Address of facility: NA
(iii) State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations: NA

oo. 21't Century Oncology of Et Segundo, LLC

Type of facilify license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: Clinic
Address of facility: 55 Sayles Street Southbridge, MA
State license No: 469M
Medicare provider No.: 0011459
Professional accreditations: ACR

rr S\il Florida Derm-Rad Management, LLC

pp 21't Century Oncology-CHW, LLC

(Ð Type of facility license: NA
(ii) Address of facility: NA
(iiÐ State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations: NA

qq. Central Massachusetts Comprehensive Cancer Center, LLC

(Ð
(ii)
(iiÐ
(iv)
(v)

(i)
(iÐ
(iiÐ
(iv)
(v)

(Ð
(iÐ
(iii)
(iv)
(v)

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations : NA

3. Chief Financial Officer of:

21st Century Oncology of Kentucky,LLC

(i) Type of facility license: Free Standing Ambulatory Care Facility
(ii) Address of facility: 520 Techwood Dr. Danville, I(Y
(iir) State license No: 730037
(iv) Medicare provider No.: 7864

^.
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b.

(v) Professionalaccreditations:ACRO

21st Century Oncology of California, A Medical Corporation

(i)
(ii)
(iii)
(iv)
(v)

(i)
(iÐ
(iii)
(iv)
(v)

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations : NA

d. Massachusetts Oncology Services, PC

Type of facility license: NA
Address of facilify: 2428 Santa Monica Blvd. Santa Monica, CA
State license No: NA
Medicare provider No.: W19907
Professional accreditations : NA

c. Katin Radiation Therapy, P.A.

Type of facility license: NA
Address of facility: 5 Hospital Drive Holyoke, MA
State license No: NA
Medicare provider No.: MA-M21697
Professional accreditations: ACR

e. Michael J. Katin, M.D., Prof. Corp.

(i)
(ii)
(iiÐ
(iv)
(v)

(i)
(iÐ
(iii)
(iv)
(v)

(i)
(ii)
(iir)
(iv)
(v)

f. New Jersey Oncology Services, P.C.

Type of facilify license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations : NA

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations : NA

g. Radiation Therapy Associates of Western North Carolina, P.A.

(i) Type of facilify license: NA
(ii) Address of facility: 20 Medical Park Dr. Asheville, NC
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h. RADS, P.C. Oncology Professionals

(i) Type of faciliQ license: NA
(ii) Address of facility: NA
(iii) State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations:NA

i. Redding Radiation Oncologists, P.C.

(r) Type of facilify license: NA
(ii) Address of facility: 963 Butte Street Redding, CA
(iiÐ State license No: NA
(iv) Medicare provider No.: 8K819
(v) Professionalaccreditations:NA

j. X-Ray Treatment Center, P.C.

(Ð Type of facility license: NA
(ü) Address of facility: NA
(iii) State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations:NA

k. Yonkers Radiation Medical Practice, P.C.

(iii)
(iv)
(v)

(Ð
(iÐ
(iii)
(iv)
(v)

Treasurer and Manager of:

a. Ambergris, LLC

(i)
(ii)
(iiÐ
(iv)
(v)

State license No: NA
Medicare provider No.: 2322650
Professional accreditations : NA

Type of facility license: NA
Address of facility: 970 N. Broadway Yonkers, NY
State license No: NA
Medicare provider No.: W1L091
Professional accreditations : ACRO

4.

Type of facility license: NA
Address of facilify: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations : NA
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5. Treasurer of:

t. New York Proton Management, LLC

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA

Type of facility license: Organized Ambulatory Care Facilify
Address of facility: L42 Kenyon Avenue \üakefield, RI
State license No: 4CF01596
Medicare provider No.: 929004398
Professional accreditations : ACRO

Type of facility license: Organized Ambulatory Care Facility
Address of facility: 11.5 Cass Ave. Woonsocket, RI
State license No: 4CF01594
Medicare provider No.: 709003933
Professional accreditations : ACRO

6. Trustee of:

^.
Medical Developers Cooperatief

b. Roger Williams Radiation Therapy, LLC

(i) Type of facility license: Organized Ambulatory Care Facility
(iÐ Address of facility: 50 Maude Street Providence, RI
(iiÐ State license No: 4CF01595
(iv) Medicare provider No.: 929005335
(v) Professionalaccreditations:ACRO

c. South County Radiation Therapy, LLC

(Ð
(iÐ
(iii)
(iv)
(v)

(i)
(iÐ
(iir)
(iv)
(v)

(i)
(ii)
(iii)
(iv)
(v)

(r)
(ir)
(iii)
(iv)
(v)

d. Southern New England Regional Cancer Center, LLC

Type of facility license: NA
Address of facility: NA
State license No: NA
Medicare provider No.: NA
Professional accreditations: NA
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b. Medical Developers Holdings, B.V.

(i) Type of facility license: NA
(ir) Address of facility: NA
(iii) State license No: NA
(iv) Medicare provider No.: NA
(v) Professionalaccreditations: NA

B. Joseph Garcia: None

C. Sarah Flaherty: None

II. ULTIMATE PARENT ENTITY

A. Daniel E. Dosoretz:

I

) President of New York Proton Management, LLC (see Appendix G, #2, Section
I(AXsXa)).

CEO and Director of Radiation Therapy Services Holdings, Inc. (see Appendix
G, #2, Section I(AXlXa)).

President, CEO and Director/Manage. t 
1a. appropriate) of the entities

listed in AppendixG,#2, Sections: I(A)(l)(b); I(A)(2)(a-rr); I(A)3(a); I(A)a(a); and
r(Axsxb-d).

Vice President of the entities listed in Appendix G,#2, Sections I(A)(3)(b-e, g-j) and
is also a director of I(A)(3)(d).

B. James H. Rubenstein:

Director of Radiation Therapy Services Holdings, Inc. (see Appendix G,#2, Section
I(AXlXa)).

Secretary and Director/Manag"rt 1u. appropriate) of the entities listed in Appendix
G,#2, Sections I(AXlXb); I(A)(2)(a-rr); I(A)(3)(a ); and I(A)(s)(b, c).

I Daniel E. Dosoretz is not a manager of the following entities: American Consolidated Technologies ,L.L.C.; Berlin Radiation
Therapy Treatment Center, LLC; Derm-Rad Investment Company,LLC; Financial Services of Southwest Florida, LLC;
Gettysburg Radiation, LLC; Phoenix Management Company, LLC ;27st Century Oncology of El Segundo,LLC;21st Century
Oncology-CHW, LLC; Central Massachusetts Comprehensive Cancer Center, LLC; New York Proton Management, LLC; or
SW Florida Derm-Rad Management, LLC.

'James H. Rubenstein is not amanager of the following entities: Devoto Construction of SouthwestFlorida, Inc.; 21st Century
Oncology of South Carolina, LLC; American Consolidated Technologies, L.L.C.; Atlantic Urology Clinics, LLC; Berlin

3

4.

1.

.,
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C. Howard M. Sheridan:

Secretary only of the entities listed in AppendixG,#2, Sections I(AX3X d, f, h, i' i).

Treasurer only of entities listed in Appendix G,#2, Sections I(A)(3)(c' e, g).

Assistant Treasurer only of the entity listed in AppendixG,#2, Section I(AX3Xb).

Secretary, Treasurer and Shareholder of the entity listed in AppendixG,#2,
Section I(AX3Xk).

Director of Radiation Therapy Services Holdings, Inc. (see Appendix G,#2, Section
I(AXlXa)).

Director/Manager (as appropriate) of the entities listed in AppendixG,#2, Sections
I(AXlXb); I(AX2Xa-f, h-s, u, w)x)z) bb, gg, hh, jj, kk, mm, nn); and I(AX3Xa).

D. Anil Shrivastava:

Director of Radiation Therapy Services Holdings, Inc. (see Appendix G, #2, Section
I(AXlXa)).

Director of Radiation Therapy Services, Inc. (see Appendix Gr#2, Section I(AX1Xb)).

Board Member of MediMedia, Sunrise Medical, and DeVilbiss

E. Bryan J. Carey: See Appendix G, #2, Sections I(A), et seq.

1. Board Member of Sunrise Medical

F. Erin Russell:

1. Vice President and Director of Radiation Therapy Services Holdings,Inc. (see

Appendix G,#2, Section I(AXlXa)).

2. Director of Radiation Therapy Services, Inc. (see Appendix G, #2, Section I(AX1Xb)).

3. Board Member of DynaVox

Radiation Therapy Treatment Cenher, LLC; Carolina Regional Cancer Center, LLC; Derm-Rad Investment Company, LLC;
Financial Services of Southwest Florida, LLC; Gettysburg Radiation, LLC; Medical Developers, LLC; Phoenix Management

Company, LLC;2lst Century Oncology of El Segundo,LLC;21st Century Oncology-CHW,LLC; Central Massachusetts

Comprehensive Cancer Center, LLC; Roger Williams Radiation Therapy, LLC; South County Radiation Therapy, LLC; or SW

Florida Derm-Rad Management, LLC.

3.

4.

5.

6.

1

)

I

2

3
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G. James Elrod:

President and Director of Radiation Therapy Services Holdings, Inc.
(see Appendix G, #2, Section I(AXlXa)).

Chairman of the Board and Director of Radiation Therapy Services, Inc.
(see Appendix G, #2, Section I(AX1Xb)).

Board Member of National Mentor

Secretary of Radiation Therapy Services Holdings,Inc. (see Appendix G,#2, Section
I(A)(t)(a)).

2. No other interests in healthcare entities

If any individual listed in response to Question 1 above, has any business relationship with the

applicant, including but not limited to: supply company, mortgage company, or other lending
institution, insurance or professional services, please identify each such individual and the nature

of each relationship.

N/A

Have any individuals listed in response to Question 1 above been convicted of an)¡ state or federal

criminal violation within the past 20 years? Yes_ No X .

NERTMS is not party to any violations

Please provide organization chart for the applicant, identifying all "parent" entities with direct or
indirect ownership in or control of the applicant, all "sister" legal entities also owned or controlled
by the parent(s), and all subsidiary entities owned by the applicant. Please provide a brief
narrative clearly explaining the relationship of these entities, the percent ownership the principals
have in each (if applicable), and the role of each and every legal entity that will have control over
the applicant.

o East Bay Comprehensive Cancer Care, LLC is wholly owned by New England Radiation
Therapy Management Services, Inc.;

o New England Radiation Therapy Management Services, Inc. is wholly owned by Radiation
Therapy Services, Inc.;

o Radiation Therapy Servicesr lnc. is wholly owned by Radiation Therapy Services Holdings,
Ine.;

o Radiation Therapy Holdings, Inc. is wholly owned by Radiation Therapy Investments, LLC;
o Radiation Therapy Investments, LLC: See Appendix G, #L for list of majority shareholders

(holding 5o/o or more).

I

t

3.

H. Steven Della Rocca:

1

J

4

5
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Radiation Th Investmer¡t LLC

SerYices IfTh Inc

Radiation Th Setvrces, Inc

?wÌ,1 F¡d¡¡ton I¡cSen'¡ccs, ('11ÊRTtvlS¡')EryIüd Ìrlurrgemtnl
radcuÈro ¡nu

Eút Bay
Cornp*hercrw tlarner

Ctner, LLC
iiM%NE8.Th,ISI)

Prorlde¡- RO

JV Ço

Crrrtil Ivbçsmhr¡ætt
Corrrpørhcrrsnt Çucet

Cenbr. L L C
(,J2 5o,¿, - NEI{TÌYÎSIi
(,]2 1"/, - Harrrrqbn
Ivlcnonal Hospbl)
(Uh4a¡¡ h&¡¡o¡¡¡l

He¿lth Verrhues, he
5'/.)

P¡cnnd¿i - RU JV {-:o

Prcrr,rrl¿r- F-O

Sister entities to NERTMSI are as follows:

1. 21*r Century Oncology Managernert Services, Inc.
2. 21't Century Oncology of Alabama, LLC
3. 21't Century Oncology of Jacksonville, LLC
4. 21't Century Oncology of Kentucky, LLC
5. 21't Century Oncology of New Jerseyr lnc.
6. 21't Century Oncology of Pennsylvania, Inc.
7. 21't Century Oncology of South Carolina, LLC
8. 2l't Century Oncology, LLC
9. 2l't Century Oncology Services, Inc.
10. Ãrizona Radiation Therapy Management Services,Inc.
11. Aurora Technology Development, LLC
12. CaliforniaRadiationTherapyManagementServices,Inc.
13. Derm-RadInvestmentCompany,LLC
14. Devoto Construction of Southwest Florida, Inc.
15. Financial Services of Southwest Florida, LLC
16. JacksonvilleRadiationTherapy Services,LLC
17. Maryland Radiation Therapy Management Services, LLC
18. Michigan Radiation Therapy Management Services, Inc.
19. Nevada Radiation Therapy Management Services,Inc.
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20.
21.
22.
23.
24.
25.

New England Radiation Therapy Management Services, Inc.
New York Radiation Therapy Management Services, LLC
North Carolina Radiation Therapy Management Services, LLC
Radiation Therapy School for Radiation Therapy Technology, Inc.
Radiation Therapy Services International, Inc.
West Virginia Radiation Therapy Services, Inc.

6

The sister entities do not have a direct relationship with NERTMSI and are in no way involved in the
operation of East Bay. The sister entities are wholly owned by RTSI and are either management or
provider entities.

East Bay does not maintain interests in any other entities.

Please list all licensed healthcare facilities (in Rhode Island or elsewhere) owned, operated or
controlled by any of the entities identified in response to Question 5 above (applicant andlor its
principals). For each facili[¡, piease identify: A) the entity, applicant or principal involved, B) the

type of facility license held (e.g. nursing facility, etc.), C) the address of the facility, D) the state

license #, E) Medicare provider #, and F) any professional accreditation (e.g. JACHO, CHAP,
etc.).

See Tab G6.

Have any of the facilities identifìed in Question 5 or 6 above had: A) federal conditions of
participation out of compliance, B) decertifìcation actions, or C) any actions towards revocation of
any state license? Yes _ No X

a If response is 'Yes', please identify the facility involved, the nature of each incident, and

the resolution of each incident.

Have any of the facilities owned, operated or managed by the applicant and/or any of the entities
identified in Question 5 or 6 above during the last S-years had bankruptcies and/or were placed in
receiverships? Yes_ No X

If response is 'Yes', please identify the facility and its current status.

7

8

9

o

For applications involving establishment of a new entity or involving out of state entities, please

provide the following documents:

o Certificate and Articles of Incorporation and By-Laws (for corporations)
o Certificate of Partnership and Partnership Agreement (for partnerships)
o Certificate of Organization and Operating Agreement (for limited liability corporations)

See Tab G9.
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Article Extract

Surgical perspectives from a
prospective, nonrandom izedt
multicenter study of breast conserving
surgery and adjuvant electronic
brachytherapy for the treatment of
breast cancer
William C Dooleyl*, Ozet Alganz, Kambiz Dowlatshahi¡, Darius
Francescatti+, Elizabeth Tito5,o, J David Beattyz, Art G Lerners,
Betsy Ballardg and Susan K BoolbollQ

World Journal of Surgical Oncology 2OL1, 9:30

Background
The treatment of breast cancer has advanced considerably in the last
two decades due to earlier detection, improved techniques for staging,
development of alternative surgical approaches and radíation
technologies, and coordination of multidisciplinary teams to implement
multi-faceted treatment programs lt,2f. With the shift from
mastectomy to breast-conserving surgery has come the reliance on
post-operative adjuvant radiation therapy as an integral part of the
local treatment regimen to the breast [3-5]. However, studies have
shown that some patients opt for a mastectomy rather than lose time
from family or work traveling to a distant radiation facility and/or
undergoing a lengthy radiation treatment such as with conventional
whole breast irradiation (WBI) tO-91.



BRIEF
COMMI.INICATION

Relationship of Distance From a

Radiotherapy Facility and Initial
Breast Cancer Treatment

Ann Butler Nattinger, Ronald T.

Kneusel, Raymond G. Hofftnønn,
Mary Ann Gilligan

Substantial variation has been de-
scribed in the use of breast-conserving
surgery (BCS) for early-stage breast
cancer (14) and in the receipt of radio-
therapy by patients undergoing BCS
(2,44). Increased use of BCS is associ-
ated with urban residence and with treat-
ment in a hospital with radiotherapy
available 11,3).

These findings raise the question of
whether the distance that a patient must
travel to a radiotherapy facility affects
the likelihood that BCS will be used or
that the patient will receive radiotherapy
in conjunction with BCS (4,5,7). Ac-
cording to curent guidelines, women
undergoing BCS should receive postop-

erative radiotherapy to decrease the like-
lihood of local disease recurrence (8)'
Radiotherapy is typically provided in
treatments that are given 5 days per
week for 5-6 weeks (9,10).

To address these issues, we studied
patients from the National Cancer Insti-
tute's Surveillance, Epidemiology, and

End Results (SEER)I registry national
public-use database, by using methods
similar to those that we described previ-
ously (ó). Patients from Hawaii were
excluded because of the unusual geo-
graphic characteristics of this state.

A cohort was selected of 27 135
women who were aged 30 years or older
at the time of first diagnosis of a stage I
or II unilateral breast cancer during the
period from 1991 through 1992 and who
underwent BCS or mastectomY. The
1990 U.S. Census tract of residence for
each patient was determined from SEER
records, and the latitude and longitude
of the census tract were determined from
rhe ZIP Code Equivalency file of the

U,S. Bureau of the Census (/1). Census

tracts were unavailable from SEER for
years of diagnosis af\er 1992. The size

of the metropolitan statistical area
(MSA) of residence of each patient was

determined from the 1990 U,S. Census,

as was the percent of adults living in the
patient's census tract who had a college
education (a proxy indicator of socio-
economic status) (/2). Information on

census tract or socioeconomic status
was unavailable for 3406 women, leav-
ing a final study cohort of 17 129
women,

Hospitals offering radiotherapy ser-
vices were determined from the 1990

American Hospital Association (AHA)
Annual Survey of Hospitals (13). Of the
1257 such hospitals, the latitude and

longitude of 87Vo were determined from
the 1997 AHA Survey (14). (The 1997

AHA Survey was the fust year to in-
clude hospital latitude and longitude,)
For those hospitals not included in the

1997 AHA Survey, we determined the

latitude and longitude of the centroid of
the hospital's 7,P code f¡om the U.S.
Bureau ofthe Census (15).For each pa-

tient in the cohort, the hospital with the

shortest distance from the census tract of
residence of that patient was determined
by a standard formula for computing the

distance between two coordinates of
latitude and longitude (1ó).

Of the 11 729 women in the study
cohort, 88,07o were white, 54.97o had
stage I disease, and almost 58.37o un-
derwent mastectomy therapy. Of the
7384 patients who underwent BCS,
74.8Vo underwent radiotherapy, and
2.7Vo had an unknown status with re-
spect to radiotherapy. The median dis-
tance from a hospital with a radio-
therapy facility was 4,1 miles, and
89.2Vo of the patients lived within 15

miles of such a hospital.
Women residing an increased dis-

tance from a hospital with a radio-
therapy facility had a decreased likeli-
hood of undergoing BCS (Table l). The
lower probability of undergoing BCS
was statistically significant for women
residing 15 miles or more from the near-
est hospital with a radiotherapy facility
(odds ratio tORl : O.52i 95Vo confi-
dence interval tCIl : 0.46 to 0.58). 

.We

had postulated that any relationship of
distance to radiotherapy site and therapy
undergone might be more prominent
among older women because older
women may have more difficulties with
transportation (17). However, when the
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analysis was limited to the 8095 (45.77o)

women in the cohort aged 65 years and

older, the results were virtually the same

as for the entire cohort (Table l).
Among the 7187 women who under-

went BCS and for whom receipt of ra-

diotherapy was known, a statistically
significant decrease in the probability of
receipt of radiotherapy (OR = 0.55;
957o CI : O.37 to 0,82) was observed

for women living 40 miles or more from
a radiotherapy site (Table l). However,
only l.l%o of the patients who received

BCS lived this far from a hospital pro-

viding radiotherapy,
'We were further interested in wheth-

er the distance from a radiotherapy fa-
cility explained the differential use of
BCS previously observed in relation to
geographic region and population den-
sity. Thus, we assessed the f,rt of incre-
mental logistic regression models. The

likelihood ratio test for a logistic model

using the patient covariates plus dis-
tance from radiotherapy site was statis-

tically significantly different from a

model including only the patient covari-
ates as predictors of receipt of BCS
(P<.001, Table 2). When the size of the

MSA in which the patient resides was

added to the model including distance,
the likelihood ratio test was again statis-

tically significant for the difference be-

tween the two models (P<.001, Table 2),

which implies that MSA size contributes
explanatory power incrernental to that of
the distance from the radiotherapy site
and the patient characteristics. Simi-
larly, when the SEER site was added to
the model with radiotherapy distance,
the likelihood ratio test was statistically
significantly different between the two
models (P<,001, Table 2), suggesting
that geographic region also adds predic-
tive value incremental to that of distance
and the patient characteristics.

Using an analogous set of compari-
sons, we found that the size of the MSA
and the SEER geographic site also each

Affiliations of authors: A. B. Nattinger, R. T.

Kleusel, M. A. Gilìigan (Department of Medi-

cine), R. G. Hofünann (Depaíment of Biostatis-

tics), Medical College of Wisco¡sin, Milwaukee.
Correspondence !o.' Ann Butlet Nattinger,

M.D., M.P.H., Division of Gene¡al Intemal Medi-
cine, FEC Medical Office Building, Suite 4200,

9200 W. Wisconsin Ave., Milwaukee,lill 53226
(e-mail: anatting@mcw.edu).
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Table l. Bffect of distance of patient residence to nearest hosPital with a radiotberapy facility on the

receipt of breast-conserving surgery (BCS) and on tadiolherapy afte¡ BCS

Distance from hospital
with radiotherapy faciìity, rniles

Overall OR*
(959o Cl)

OR* if >65 y old
(95Eo Cr)

<5
5to

l0 to
15 to
20 to
30 to

<10
<15
<20
<30
<40

0 to <10
l0 lo <20
20 to <30
30 to <40
>40

Receipl of BCS veßus maElcclom!

Roferent
1.08 (1.00 to 1'06)
1.07 (0.95 to 1.19)
0'7ó (0.62 to 0.92)
0.61 (0.50 to 0.75)
0,44 (0.34 to 0.58)
0.43 (0.35 to 0.53)

Receíp! of radiolherapy among BCS patíanß

Refe¡ent
0.79 (0.65 to 0'94)
1.03 (0.68 to 1.55)
0.91 (0.55 to l.5l)
0,55 (0.37 to 0.82)

Refe¡ont
1.07 (0.9s to 1.20)
0,98 (0.82 to 1.18)
0.72 (0.52 ro 0.99)
0.49 (0.37 to 0.66)
0.32 (0.22 to 0.45)
0.42 (0.31 to 0.56)

Referent
0.76 (0.57 to 1.01)
0.81 (0.46 to 1.40)
0.97 (0,47 to 2.01)
0.56 (0.32 to 0.97)

>40

+A justed for age, stage of disease, raco, educational status [which have previously been shown to be

detorminantsofuseofBCs (1,2,18)lwithalogisticregressionmodol.Therewasnosubstantivediffe¡ence

between adjusted and unadjusted results (not sbown). Tbe analysos of receipt of radiotherapy among

patients undergoing BCS bad a substantially smaller sample size, Thereforo, larger categories of distance

were required for analysis. OR : odds ratio; CI = confidence interval.

Table 2, Iirc¡emental exptanatory effect of distanco ftom RT sile, size of MSA' and SEER site on

breast caDcer tseatment*

Model componentst LR test P R2

Use of BCS vs, úastectony
1) Covariates
2) Covariales + distance
3) Cova¡iates + distance + MSA size

4) Covariatcs + distance + SEER site

Use of RT among BCS patients

5) Covariates
6) Covariates + distance
?) Covariates + distaDce + MSA size

8) Covariates + distance + SEER site

151.9 with 6 4/(vs. modol l)
79.7 with 2 dÍ (vs. model 2)

389.3 witb 7 tïFs. model 2)

13.8 witb 4 df (vs. model 5)
56.4 with 2 dl $s. model 6)

237.3 with 8 d/ (vs. nodol 6)

<.001
<.001
<.001

.n5

.282

.311

.008
<.001
<.001

.r6*

.377

.405

*MSA = metropolitan statistical area; SEER = Srrveillanco, Epidenioìogy, and End Results Reg-

istry; LR : likelibood ratio; RT : radiotheraPy.

TFo¡ tbese analyses, logistic regression models \ryere constructed, incrementally including the dislance

factor and then the population density or SEER site (geograpbic region) factors. The incremental fit of
thsse models was assessed witb the LR test (-18), An R2 statistic was used as a measùre of the predictive

power of the different models (,18). Cova¡iates ¡efer to tbe patient cha¡acteristics of age, race, stage of

disease, and educational status, All statistical tests ar6 two-sided'

have incremental explanatory power in a
model including patient characteristics
and distance as predictors of receipt of
radiotherapy after undergoing BCS
(Table 2).

In summary, we found a statistically
significant decrease in the likelihood of
undergoing BCS among women resid-
ing 15 miles or more from a hospital
with radiotherapy facilities, Among
women who underwent BCS, a ìower
probability of undergoing radiotherapy
was observed consistently only among
those residing 40 miles or more from a

hospital with radiotherapy facilities'
However, distance did not account for

all of the previously described (I-3,19)
geographic variation in treatment or for
the previously demonstraæd (1,3) fact
that women residing in more urban areas

have greater use of BCS than other
women.

Some unmeasured factor, such as a
health systems factor, could account for
the observed association between dis-
tance from a radiotherapy facility and

treatment. Ho'lrever, our results regard-
ing distance and receipt of radiotherapy
after BCS are similar to those obtained
in a study of patients in New Mexico
(20). Although that study did not find an

association between receipt of BCS and
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the distance to a radiotherapy site, our

larger sample size gave us better power

to detect this association.
The decreased use of BCS among

breast cancer patients living 15 miles or

more from a radiotherapy site does

not necessarily mean that these women

undergo inappropriate care, Modified
radical mastectomy is an'appropriate
treatment option for women with early-
stage breast cancer l8). Nonetheless,
these women may not perceive access to
BCS as a realistic treatment option. The
findinþ of a lower use of radiotherapy
among BCS recipients living 40 miles or
more from a hospital with a radio-
therapy facility, however, does raise an

issue of appropriateness of care (6). R:a-

diotherapy is clearly recommended for
\ryomen who undergo breast conserva-

tion as primary therapy (8), and 'women
who undergo BCS without radiotherapy
have local recurrence rates of about 357o

over a s-year penod Ql-24).
Although the distance of more than

15 miles from a radiotherapy site had a
moderate effect on the receipt of BCS,
only ll%o of the women in this cohof
lived 15 miles or more away from a ra-

diotherapy facility. Similarly, only 3.llo
of the entire study cohort and l.'lVo of.

the BCS patients lived 40 miles or more
away from a hospital with radiotherapy'
Although the SEER population is some-

what more urban than the population in
the rest of the United States (25), only a

reassuringly small percentage of the
U.S. population is likely to be affected
by the findings of this study.
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Travel Distance to
Radiation Therapy and
Receipt of Radiotherapy
X'ollowing
Breast-Conserving Surgery

Ll/illiam F. Athas, Meg
Adams-Cameron, lVilliam C. Hunt,
Andrew Amir-Fazli, Charles R. Key

Breast-conserving surgery @CS) fol-
lowed by radiation therapy is an effica-
cious alternative treatment to mastec-
tomy for \ryomen with early-stage breast
cancer ( 1, 2). How ev er, l 5o/o-30Yo of the
women treated with BCS for early-stage
disease fail to undergo postoperative
breast inadiation, despite the known in-
creased risk of ipsilateral recurrence as-

sociated with the omission of radio-
therapy (3-8). Older age has been
identified as a major determinant of not
receiving radiotherapy after BCS
(4,6,7,9) Other factors that could ac-

count for failure to receive radiation
therapy, particularly among younger
womeD, remain to be identified.

Travel distance to a radiation-
treatment facility may influence the re-
ceipt of postoperative breast irradiation.

Radiotherapy that follows BCS typically
involves daily treatments (weekends ex-
cluded), for a period of5-6 consecutive
weeks. The necessity of long-distance
travel may increase the inconvenience
or cost ofradiotherapy to a point where
it simply is not feasible to receive treat-
ment. A study of breast cancer treatment
conducted in the mid- to late-1980s in
the Seattle-Puget Sound area found that
living in a county without a radiation-
treatment facility was associated with a

50oá lower likelihood of receiving ra-
diotherapy after BCS (4). A similar con-
temporaneous study in New Mexioo (3/
found no relationship between radio-
therapy and travel distanoe, but the
analysis was limited to manual identifi-
cation of geographic clustering of BCS
patients not receiving radiotherapy. In
this study, we used a geographic infor-
mation system (GIS) to measure actual
patient travel distances to radiation-
treatment facilities to more preoisely ex-
amine the relationship bctween travel
distance and receipt of radiotherapy af-
ter BCS.

Fo¡ our analysis, all cases of local-
ized breast oancer diagnosed in 1994
and 1995 in female residents of New
Mexico were selected fiom the New
Mexico Tumor Registry (NMTR) data-
base. The NMTR, a member of the Na-
tional Cancer Institute's Surveillance,
Epidemiology, and End Results (SEER)
Program,r collects information on all
cases of cancer in New Mexico residents
by use of the methods previously de-
scribed (J,8). Native-American \üomen
were excluded from the analysis be-
cause the NMTR does not record their
addresses at diagnosis. Stage of cancer
at diagnosis was coded according to the
SEER Summary Staging Guide (10),
which defines localized cancer as an in-
vasive cancer confined to the organ of
origin. For cìassification of patients by
treatment received, we considered all
therapy that occurred in the first 4
months of cancer-directed therapy, the
standard SEER definition for the first
course of therapy. Surgery was classi-
fied as either mastectomy or BCS. BCS
included lumpectomy or excisional bi-
opsy, quadrantectomy, wedge resection,
partial mastectomy, and subcutaneous
mastectomy. For the BCS case subjects,
we considered that adjuvant radio-
therapy was received if the NMTR rec-
ord documented radiotherapy during the
first course oftherapy.
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The address at diagnosis was ob-
tained for each case subject from the

NMTR database and geocoded by use of
ArcView 3.0a software @nvironmental
Systems Research Institute, Redlands,
CA). Approximately 70%o of the case

subjects were geocoded to a unique
street address. The remaining 30% of
the subjects, most of whom had either
post office boxes or rural routes as their
addresses, were geocoded to the cen'
troids of their ZIP codes, Twelve radia-
tion-treatmenl facilities lilere opera-
tional in New Mexico or in nearby areas

in 1995. Four facilities were located in
Albuquerque, NM; two in Las Cruces,
NM; one each in Santa Fe, NM,
Roswell, NM, Farmington, NM, and

Carlsbad, NM; and one each in El Paso,

TX, and Durango, CO. Each treatment
facility was geocoded to a unique street

address. rüe assumed that each patient
was treated at the nearest facility and

used the GIS to calculate the shofiest
travel distance to it.

A total of ll22 women diagnosed
with localized breast cancer wçre in-
cluded in the analysis. Of these, 533
(48%) were treated with BCS, and 409
(77þ received radiation therapy fol-
lowing BCS (Table 1). Ago was a strong
and statistically signifìoant predictor of
post-BCS radiotherapy (two-sided P for
trend <.0001). Among women less than
60 years ofage, 83%o received follow-up
breast inadiation compared withT9o/o of
those aged 60-69 years a¡d 63Vo of
those 7Q years and older. After adjusting
for the effects of racelethnicity and
travel distance, patients 70 years and
older were roughly three times less

likely to receive radiotherapy after BCS
compared with patients younger than 60
years, Race/ethnicity was not predictive
for reoeipt of radiotherapy following
BCS,

After adjustment for age, the likeli-
hood of receiving radiotherapy follow-
ing BCS decreased significantly with in-
creasing travel distance to the nearest
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Tabte 1. Effect of age, race/ethnicity, and travcl distance to ncarcst radiation-treotment faoility on the likelihood of receiving ¡adiation

therapy (RT) following breast-conserving surgory (BCS) for early-stage broast cancer (New Mexico, 1994-1995)

No. of
case patients

No. who
received BCS (%)

Odds ratio
(9s% cD* P for hendt

No. who received RT
following BCS (%)

Ail

Age, y
<50
50-s9
6M9
>70

Race/ethnicity
rühite, non-Hispanic
White, Hispanic
Other

Travel distance, miles
<10,0
10.0-24.9
25.H9.9
s0.0-74.9
75.O-99.9
> t 00.0

248
216
257
381

l3r (s3)
l4r (60)
112 (44)
l4e (39)

107
120

88
94

1122 s33 (48)

3el (48)
123 (46)

l 9 (45)

298 (48)
87 (s5)
40 (s3)
26 (33)
sl (sr)
31 (3s)

409 (1'.t)

(82)
(8s)
(7e)
(63)

2es (7s)
97 (79)
l7 (8e)

1.00 (referent)
1.24 (0.64-2.44)
0.88 (0.45-1.72)
0.36 (0.2H.64)

L00 (referent)
0.84 (0.49-1.43)
2.01 (0.40-10.2)

1.00 (referent)
t.22 (0.61-2,4s)
0.64 (0.2þr.46)
0.48 (0.19-1 . l9)
0.26 (0.r4-4.50)
0.13 (0.0H.30)

81,0

270
42

<.0001

<.0001

621
158

76
79

100
88

243
75
3t
l8
29
l3

(82)
(86)
(78)
(6e)
(s7)
(42\

iOdds ratios and 95Vo confidence intorvals (CIs) were adjusted for age, racelethnicity, and favel distance by use of mu.ltiple logistic regression.

tTests for trend were computed by fitting logistic regression models to continuous values of the variables. All P values are two-sidsd.

radiation-treatment facility (two-sided P
for trend <.0001). Only 5l% of the
women living 75 miles or more from the
closest facility recaived follow-up radio-
therapy compared with 690/o of those
living 5G-74.9 miles away and 82% of
those residing within 50 miles' travel
distance. The percentage of \ryomen re-
ceiving BCS compared with those who
received mastectomy did not vary ac-
cording to travel distance for radio-
therapy (data not shown).

To illustrate the travel-distance rela-
tionship on a continuous scale, a
smoothed plot of the adjusted log-odds
and travel distance was produced by use
of a generaliznd additive model (Fig. 1).

A square-root transformation of travel
distance was used to spread out the data
and to provide greater visual clarity for
distances less than 20 miles. The likeli-
hood of receiving radiotherapy after
BCS increased slightly with travel dis-
tance to approximately 10 miles,
then declined steadily at greater dis-
tances.

Our finding of a significant inverse
relationship between travel distanoe and
receipt of radiotherapy following BCS
could, in part, reflect an inability to ac-
curately establish administration of ra-
diotherapy for case subjects residing in
outlying areas. This seems unlikely,
given that NMTR personnel routinely
review treatment information at all ra-
diation facilities in the state and nearby
out-of-state areas to document therapy
as completely as possible. Our substitu-

Fig. 1. Log-odds ofreceiving radiation therapy following breast-conserving surgery for earìy-stage breast

cancer is plotted against the square root oftrave'l distance to the nearest radiation-treatment facility. The

smooth curve (solid line) was produced by use ofa generalized additive model (/f computed with the

"gam" function of S-PLUS (12). The model, a generalization of the usual logistic regression model, allows
the effect of travel distance to be incorporated as an arbitrary smooth function. We chose a locally
weighted running-line smoother (S-PLUS LOESS) with a span of 0.50 With this LOESS smoother, the

fitted value at each observed travel distance is computed from a weighted logistic regression by use ofthe
50% ofthe data that are nearest to the target point. The weight givon to each data point decreases rapidly
with the distance from the target point. The model contained an LOESS term for age and an indicator for
non-Hispanic white racelethnicity Approximate 95% pointwise confidence intervals for the curye are

given (dashed lines), and the "rug" at the base of the figure shows the frequency distribution of travel

distances.

tion of ZIP code centroids for street ad-
dresses for those case subjects without a
unique address at diagnosis also may
have produced a spurious result. Again,

this seems unlikely, since travel dis-
tances calculated from unique street ad-
dresses were strongly correlated (Pear-

son r : ,97) with distances calculated
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from correspondingZ-I?-code centroids,
We also believe that calsulating travel
distances by assuming treatment at the
nearest radiation-treatment facility did
not introduce a serious misclassification
error into our analysis. The small num-
ber of treatment facilities (n : 12) and
the relatively large distances between
major population centers in New
Mexico likely mean that most patients
receive radiotherapy as close to home as

possible.
A number of factors may influence

the observed association between travel
distance and radiation treatment, includ-
ing socioeconomic status, type of health
care insurance, and regional practice
patterns. Such factors were not exam-
ined in this study and warrant further
investigation. Our observation that
travel distance did not influence whether
a patient received BCS or whether she
received masteotomy suggests that little
geographic variation in practice style in
the use of adjuvant radiotherapy occurs
in New Mexico. We are currently con-
ducting a survey of New Mexico \üomen
treated only with BCS for earþ-stage
breast canoer to gain insight into why
they did not receive adjuvant radiation
therapy. Results from our ongoing study
should assist in the interpretation ofthe
findings reported here,
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Abstract
Background: Comb¡ned chemolherapy and radiotherapy are roulinely used 10 treal advanced-stage head and neck squamous cell carcinoma
(HNSCC). Patient compl¡ance is often difficult given increased toxicilies, Medlcally undersewed or uninsured pal¡ents may lack lhe necÊssary
support to complele such trealmenl.

ObJect¡ve: To evaluale complianca to radialion therapy for palients with advanced stage HNSCC at an urban tertiary-care county hospital.

Study Design: Retrospeclive review.

Methods: Dala were efracled from lhe charts of 1 36 conseculive patients who had been advised to undergo chemoradiolherapy for newly
diagnosed HNSCC from 2004 to 2006. Demographic and tumor-related information was collected, as was patient compliance with radiation
treatment. Tolal dose, lenglh of treatment, and theoretical tlÞss of loco-regional controlcì¡vas calculated. Benchmark compl¡ancê dalâ w€re
obtained from selecl publications.

Results: Of 136 palients, 55 d¡d nol begin treatment or lransferred care elsewhere, leaving 81 study palients. Twenty-eight patients (35%) had

unecceptable overall lreatmenl courses. Forty-e¡ght palienls (59%) received less than lhe effective dose of 65 Gy after accounting for missed
trealment days. Fifty-one palients (63%) had a greaterlhan 10% calculated loss in loco-regional control. Univariate and multivariate analysis
yielded no prediclive valuê for gender, ethnicity, node stalus, slage, or primary s¡te on compliance.

Conclusion: Compared wilh olher institut¡ons, HNSCC patients in this setling are less likely to complete a prescribed therapeulic regimen.
Pat¡ent and tumor characterislics measured in this study do nol predict compliance. Organ preservalion protocols require further evaluation in
populalions where compliance is suspecl. Fulure research musl examine inlervenlions to improve compliance and assessment of ils impact on

survival.



Factors affecting therapeutic compliance:A review
from the pat¡ent's perspective

ORIGINAL RESEARCH

Objective: To explore and evaluate the most coÍlmon factors causing therapeutic non-
compliance.

Methods: A qualitative review was undertaken by a literature search of the Medline database

from 1970 to 2005 to identifo studies evaluating the factors contributing to therapeutic

non-compliance.

Results: A total of 102 articles was retrieved and used in the review from the 2095 articles
identified by the literature review process. From the literature review, it would appear that

the definition of therapeutic compliance is adequately resolved. The preliminary evaluation

revealed a number of factors that contributed to therapeutic non-compliance. These factors

could be categorized to patient-centered factors, therapy-related factors, social and economic

factors, healthcare system factors, and disease factors. For some ofthese factors, the impact

on compliance was not unequivocal, but for other factors, the impact was inconsistent and

contradictory.

Conclusion: There are numerous studies on therapeutic noncompliance over the years. The

factors related to compliance may be better categorized as "soft" and "hard" factors as the

approach in countering their effects may differ. The review also highlights that the interaction

ofthe various factors has not been studied systematically. Future studies need to address this

interaction issue, as this may be crucial to reducing the level ofnon-compliance in general, and

to enhancing the possibility ofachieving the desired healthcare outcomes.

Keywords: patient compliance, adherence, factors

lntroduction
The ultimate aim of any prescribed medical therapy is to achieve certain desired

outcomes in the patients concerned. These desired outcomes are part and parcel ofthe
objectives in the management of the diseases or conditions. However, despite all the

best intention and efforts on the part ofthe healthcare professionals, those outcomes

might not be achievable if the patients are non-compliant. This shortfall may also have

serious and detrimental effects from the perspective of disease management. Hence,

therapeutic compliance has been a topic ofclinical concem since the I 970s due to the

widespread nature of non-compliance with therapy. Therapeutic compliance not only
includes patient compliance with medication but also with diet, exercise, or life style

changes. In order to evaluate the possible impact of therapeutic non-compliance on

clinical outcomes, numerous studies using various methods have been conducted in
the United States (USA), United Kingdom (UK), Australia, Canada and other coun-

tries to evaluate the rate oftherapeutic compliance in different diseases and different
patient populations. Generally speaking, it was estimated that the compliance rate of
long-term medication therapies was betuteen40o/oandS}%o.The rate of compliance for
short-term therapy was much higher at betweenT}Yo and,80%o, while the compliance

with lifestyle changes was the lowest at 20%-30% (DiMatteo 1995). Furthermore, the

rates of non-compliance with different fypes of treatment also differ greatly. Estimates
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showed that almost 50o/o of the prescription drugs for the

prevention of bronchial asthma were not taken as prescribed

(Sabaté 2003). Patients' compliance with medication therapy

for hypertension was reported to vary between 50% and

70% (Sabaté 2003). In one US study, Monane et al found

that antihypertensive compliance averaged 49%, and only

23Yo of ¡he patients had good compliance levels of 80% or

higher (Monane et al 1996). Among adolescent ouþatients

with cancer, the rate of compliance with medication was

reported to be 47%o, while among teenagers with cancer it
was higher at between 47o/o and 53% (Tebbi et al 1 986). For

the management of diabetes, the rate of compliance among

patients to diet varied from 25%o to 65Yo, and for insulin

administration was about 20Yo (Cerkoney and Hart 1980).

More than 20 studies published in the past few years found

that compliance with oral medication for type 2 diabetes

mellitus ranged ftom 65o/o to 85% (Rubin 2005). As previ-

ously mentioned, if the patients do not follow or adhere to

the treatment plan faithfully, the intended beneficial effects

of even the most carefully and scientifically-based treatment

plan will not be realized. The above examples illustrate the

extent ofthe problem oftherapeutic non-compliance and why

it should be a concem to all healthcare providers.

Definition of compliance
To address the issue oftherapeutic non-compliance, it is of
first and foremost importance to have a clear and acceptable

definition of compliance. In the Oxford dictionary, compli-

ance is def,ned as the practice of obeying rules or requests

made by people in authoriry (Oxford Advanced Leamer's

Dictionary of Current English). In healthcare, the most com-

monly used definition of compliance is "patient's behaviors

(in terms of taking medication, following diets, or execut-

ing life style changes) coincide with healthcare providers'

recommendations for health and medical advice" (Sackett

1976). Thus, therapeutic non-compliance occurs when an

individual's health-seeking or maintenance behavior lacks

congruence with the recommendations as prescribed by a

healthcare provider. Other similar terms have been used

instead of compliance, and the meaning is more or less

identical. For example, the term adherence is often used

interchangeably with compliance. Adherence is defined as the

ability and willingness to abide by a prescribed therapeutic

regimen (Inkster 2006). Recently, the term "concordance" is

also suggested to be used. Compared with "compliance", the

term concordance makes the patient the decision-maker in
the process and denotes patients-prescribers agreement and

harmony (Vermeire et al 2001). Although there are slight and

subtle differences between these terms, in clinical practice,

these terms are used interchangeably (albeit may not be

totally correctly). Therefore, the more commonly used term

of compliance will be used throughout this article.

Types of non-compliance
After defining what is meant by compliance, the next ques-

tion that comes to mind to the healthcare providers would be:

"'What are the common types ofnon-compliance encountered

in clinical medicine?" A knowledge and understanding of the

various types of non-compliance commonly encountered in
clinical practice would allow the formulation of strategies to

tackle them effectively. A review ofthe literature reveals sev-

eral types of commonly reported or detected non-compliance.

(Table 1) Besides the types ofnon-compliance encountered,

another logical question to ask in trying to complete the

jigsaw puzzle of therapeutic non-compliance would be: "In
clinical medicine, what is considered to be good or acceptable

compliance?" Although it must be acknowledged that this

is still controversial, in relation to good medication compli-

ance, it has commonly been defined as taking 80 to 120o/o of
the medication prescribed (Sackett et al 197 5; Monane et al

1996; Avom et al 1998; Hope et al 20A$. For compliance

with other treatment such as exercise or diet, the definition

of acceptable compliance varied among different studies and

there does not seem to be any commonly accepted criterion

to define good or acceptable compliance.

Problems with therapeutic
non-compliance
Before we can formulate strategies to tackle the issue of
therapeutic non-compliance, we need to assess the clinical

and other implications of therapeutic non-compliance.

From the perspective of healthcare providers, therapeutic

compliance is a major clinical issue for two reasons. Firstly,

non-compliance could have a major effect on treatment out-

comes and direct clinical consequences. Non-compliance is

directly associated with poor treatment outcomes in patients

with diabetes, epilepsy, AIDS (acquired immunodeficiency

syndrome), asthma, tuberculosis, hypertension, and organ

transplants (Sabaté 2003). In hypertensive patients, poor

compliance with therapy is the most important reason for
poorly controlled blood pressure, thus increasing the risk

of stroke, myocardial infarction, and renal impairment

markedly. Data from the third NHANES (the National

Health and Nutrition Examination Survey), which provides

periodic information on the health of the US population,

showed that blood pressure was controlled in only 31% of
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Factors affecting compliance

Table I Type of reported non-compliance

Type of non-compliance Reference

Receiving a prescription but not lìlling it
Taking an incorrect dose

Taking medication at the wronS times

lncreasing or decreasing the frequency of doses

Stopping the treatment too soon

Delaying in seeking healthcare

Non-participation in clinic visits

Failure to follow doctor! ¡nstructions

"Drug holidays", which means the patient stops the therapy for a while

and then restarts the therapy

"White-coat compliance", which means patients are compliant to the

medication regimen around the t¡me of clinic appointments

Donovan and Blake 1992

Vermeire et al 2001

Gordis 1979

Cummings et al 1982;Vermeire 2001

Cramer et al 1990; Feinstein 1990; Vermeire 2001¡

Burnier et al 2003

the hypertension patients betweeî1999 and 2000 (Hajjar and

Kotchen 2003). It is likely that non-compliance with treat-

ment contributed to this lack of blood pressure control among

the general population. For therapeutic non-compliance in

infectious diseases, the consequences can include not only
the direct impact such as treatment failures, but also indirect

impact or negative extemalities as well via the development

of resistant microorganisms (Sanson-Fisher et al 1992). In

addition, it has been shown that almost all patients who had

poor compliance with drugs eventually dropped out of treat-

ments completely, and therefore did not benefit at all from

the treatment effects (Lim and Ngah 1991).

Besides undesirable impact on clinical outcomes, non-

compliance would also cause an increased financial burden

for society. For example, therapeutic non-compliance has been

associated with excess urgent care visits, hospitalizations and

higher treatment costs (Bond and Hussar 1991, Svarstad et al

2001). It has been estimated that2syo of hospital admissions

in Australia, and 33Yo49o/o of medication-related hospital

admissions in the USA were due to non-compliance with

treatment regimens (Sanson-Fisher et al1992; Osterberg and

Blaschke 2005). Additionally, besides direct financial impact,

therapeutic non-compliance wouldhave indirect cost implica-

tions due to the loss ofproductivþ, without evenmentioning

the substantial negative effect on patient's quality oflife.
Furthermore, as a result ofundetected or unreported thera-

peutic non-compliance, physicians may change the regimen,

which may increase the cost or complexity of the treatment,

thus further increasing the burden on the healthcare system.

The cost burden has been estimated at US$100 billion each

year in the USA alone (Vermeire et al 2001). Prescription

drug cost is the fastest growing component of healthcare

costs in the USA. National ouþatient drug spending has

increased by 1 3 to 16%o per year during the past few years,

and it is expected to continue to grow by 9%-13% per year

duringthe coming decade (Sokol et al 2005). Inthe erawhere

cost-effectiveness is a buzz'¡¡ord in healthcare delivery, any

factors that could contribute to increased drug use should be

a concem for the healthcare providers.

Hence, from both the perspective of achieving desirable

clinical and economic outcomes, the negative effect of thera-

peutic non-compliance needs to be minimized. However, in

order to formulate effective strategies to contain the problem

of non-compliance, there is a need to systematically review

the factors that contribute to non-compliance. Anunderstand-

ing ofthe predictive value ofthese factors on non-compliance

would also contribute positively to the overall planning of
any disease management progam.

Objectives
To conduct a systematic qualitative review to identify the

most common factors causing therapeutic non-compliance

from the patient's perspective.

Methods
Literafure searches were undertaken through the Medline

database from 1970 to 2005. The following MeSH (medical

subject heading) terms were used: treatment refusal, patient

compliance, and patient dropouts. MeSH terms provide a

consistent way to retrieve infomation that may use different

terminology for the same concepts. Besides MeSH terms,

the following key words were also searched in the title or

abstract: factors, predictors and determinants.

Only English-language journal articles with abstracts

were included. The populations were adolescents aged 13-18

years and adults aged I 9 years or older. Clinical trials were

excluded since they were carried out under close monitoring

and therefore the compliance rates reported would not be

generalizable. Articles which were categorized by Medline
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in subsets on AIDS, bioethics, history of medicine, space life

sciences and toxicology were not included as well.
Abstracts of identified articles were retrieved manually to

select original studies and reviews which mainly focused on the

topics ofinterest. The topics ofinterest in the field ofpatient

compliance were: factors that influence therapeutic non-

compliance and the extent ofnon-compliance with treatment.

Only non-compliance studies from the patient's perspective

were selected. Original studies that included fewer than 50

patients were eliminated because of inadequate sample size.

If the sample population of studies was very specific, such as

involving only males or females, or recruiting patients from

one specific class (homeless, prisoners or workers from one

employer, etc), they were eliminated as well because results

from these studies might not be generalizable to the general

population. In addition, a number of articles were excluded if
they mainly focused on strategies to enhance patient's compli-

ance, methods to measure compliance, validating instruments

to identifu factors influencing non-compliance and the effect of
non-compliance. When the abstracts were not clear enough to

decide whether articles met the inclusion criteria, full articles

were read to make the decision.

Results
A total of2095 articles were retrieved in this process, and

after the culling process, 102 articles met the inclusion cri-
teria. The rest were excluded for the reasons such as small

sample size, not focused on factors affecting compliance,

not from patients' perspective, etc (Figure 1). The impact

of these factors on therapeutic non-compliance would be

discussed in details in the subsequent sections.

Factors identified
The factors identiûed from the studies and reviews may be

grouped into several categories, namely, patient-centered

factors, therapy-related factors, healthcare system factors,

social and economic factors, and disease factors (Table 2).

Pati ent-centered facto rs
Demographic factors
Factors identifled to be in this group include patient's age,

ethnicity, gender, education, and marital status. A summary

of the impact of these factors on therapeutic compliance is

presented (Table 3).

Ag"

More than thirty retrieved articles were related to this factor.

The majority of the studies showed rhat age was related to

compliance, although a few researchers found age not to be

a factor causing non-compliance (Lorenc and Branthwaite

1993; Merzies et al 1993; Wild et al2004; Wai et aI2005).

From a review of the articles showing a correlation between

age and non-compliance, it would appear that the effect of
age could be divided into 3 major groups: the elderly group

(over 55 years old), the middle-age group (40 to 54 years

old) and the young group (under 40 years old).

For elderly people, the results from the various studies

are not unidirectional. A large proportion ofrehieved studies

suggested that they might have higher compliance (Norman

et al 1985; Didlake et al 1988; Schweizer et al 1990; Shea

et al 1992; Frazier et al 1994; Mclane et al 1995; Shaw et al

1995;Monane et al 1996; Buck et al 1997; Viller et al1999;
Sirey et aI2001;Kim er a12002; Senior et a12004;Hertzet al

2005). In a study carried out in UK, patients over 60 years

old were more likely to be always compliant with their anti-

epileptic tablets than patients under 60 years old (86% vs

66%o, respectively) (Buck et al 7997). It was also suggested

that patients' antidepressant drug compliance was positively

related to age over 60 years (Sirey et al 2001). These results

are consistent with the conclusion from another published

review (Krousel-Wood et al 2004). In addition, four studies

focusing on younger people (mean age 4Ç50 yr) indicated

the same hend that compliance increased with the increas-

ing age (Degoulet et al 1983; Christensen and Smith 1995;

Caspard etal2005; Lacasse et al 2005).

However, some studies found that advancing age affected

compliance among elderly people in the opposite direction

(Okuno etal 1999; Benner etal 2002; Balbay et al 2005).

Nevertheless, there were confounding factors in these stud-

ies. The study by Balbay et al was carried out in a rural area

of Turkey among patients with tuberculosis and found that

younger patients were more compliant to treatment than older

patients (mean age 42 yr vs 50 yr) (Balbay et al 2005). The

researchers stated that this might be due to the low education

level of older patients. Similarly, the study by Okuno et al

suggested that home-care patients aged 80 and over were less

likely to be compliant with their prescribed medication, but

the participants in that particular study had physical disabili-

ties which limit its generalizability (Okuno et al 1999).

Several studies also attempted to venture plausible rea-

sons for poorer compliance among elderly patients. Elderly
patients may have problems in vision, hearing and memory.

In addition, they may have more difficulties in following
therapy instructions due to cognitive impairment or other

physical difficulties, such as having problems in swallowing

tablets, opening drug containers, handling small tablets,
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Figure I Retrieval and culling process ofthe articles in literature review process,

distinguishing colors or identifying markings on drugs.

(Munay et al 1986; Stewart and Caranasos 1989; Chizzola

et al 1 996; Nikolaus et al 1996; Okuno et al 200 l; Benner et al

2002; Jeste et al 2003; Cooper et al 2005). On the contrary,

older people might also have more concem about their health

than younger patients, so that older patients' non-compliance

is non-intentional in most cases. As a result, if they can get the

necessary help from healthcare providers or family members,

they may be more likely to be compliant with therapies.

In comparison, the impact ofyounger age on compliance

is much more congment among the studies. Middle-aged

patients were less likely to be compliant to therapy. In Japan,

patients in the prime of their life (40-59 years) were found

less likely to be compliant to the medication (Iihara et al

2004). Similarly, young patients under 40 years also have a

low compliance rate (Neeleman and Mikhail 1997;Leggat

etal 1998;Loong 1999; Siegal and Greenstein 1999). In

Singapore, patients less than 30 years old were found to be

less likely to collect the medication prescribed at a polyclinic

(Loong 1999). In a study about patients' compliance with
hemodialysis, patients aged20 to 39 years were poorly com-

pliant (Leggat et al 1998). Patients in these two age ranges

(middle-aged patients and young patients under 40 years

old) always have other priorities in their daily life. Due to
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Table2 Categories of factors identifìed from the literature review

Category Factors

Patient-centered factors

Therapy-related factors

Healthcare system factors

Social and economic factors

D¡setre factors

Demographic Factors: Age, Ethnicity, Gender, Educotion, Morrioge Stotus

Psychosocial factors: Beliefs, M otlvotion, Anitude

Patient-prescriber relationship

Health literacy

Patient knowledge

Physical diffìculties

Tobacco Smoking or alcohol intake

Forgetfulness

History of good compliance

Route of administration

Treatment complexity

Duration of the treatment period

Medication side effects

Degree of behavioral change required

Taste of the medication

Requirements for drug storage

Lack of accessibility

Long waiting time

Diffìculty ¡n getting prescriptions fìlled

Unhappy clinic visits

lnability to take time off work
Cost and lncome

Social support

Disease symptoms

Severity of the disease

their work and other commitments, they may not be able to

attend to treatment or spend a long time waiting for clinic
appointrnents.

Likewise, low compliance also occurs in adoles-

cents and children with chronic disease (Buck et al 1997;

Kyngas 1999). Very young children need more help from

their parents or guardians to implement treatrnent. Therefore,

their poorer compliance may be due to a lack ofunderstand-

ing or other factors relating to their parents or guardians.

For adolescents, this period is often marked by rebellious

behavior and disagreement with parents and authorities

(Tebbi 1993). They usually would prefer to live a normal

life like their friends. This priority could therefore influence

their compliance.

Ethnicity

Race as a factor causing non-compliance has been studied

fairly widely in the USA and European countries and sixteen

studies on this factor were retrieved. Caucasians are believed

to have good compliance according to some studies (Didlake

et al 1988; Sharkness and Snow 1992; Twner etal 1995;

Raiz et al 1999; Thomas et al 2001; Yu et al 2005), while

African-Americans, Hispanics and other minorities were

found to have comparatively poor compliance (Schweizer

et al 1990;Monaneet a11996;Leggatet al 1998;Benneret al

2002; Apter et al 2003; Opolka et al 2003; Spikmans et al

2003; Butterworth et al 2004;Kaplan et al2004; Dominick

et al 2005). However, a plausible explanation for this may be

due to patient's lower socio-economic status and language

barriers of the minority races in the study countries. Hence,

due to these confounding variables, ethnicity may not be a

true predictive factor of poorer compliance.

Gender

In the twenty-two studies retrieved related to this factor,

the results are contradictory. Female patients were found by

some researchers to have better compliance (Degoulet et al

1983; Chuah 1991; Shea etal7992; Kyngas andLahden-

pera 1999; Viller et al 1999; Kiortsis et al 2000; Lindberg

etal 2001; Balbay et al 2005; Choi-Kwon 2005; Fodor

et al 2005; Lertmaharit et al 2005), while some studies

suggested otherwise (Frazier et al 1994; Sung et al 1998;

Caspard et al 2005; Hertz et al 2005). In addition, some

sfudies could not find a relationship between gender and

compliance (Menzies etal 1993; Buck et al 1997; Horne

and Weinman 1999; Ghods and Nasrollahzadeh 2003;

Spikmans et al2003; Senior et a|2004). This is consistent

with another literature review on compliance in seniors
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Table 3 The effect of demographic factors on compliance

Factor Reference
lncreased compliance Decreased compliance No effect

Age (elderly)

Age (middle-aged)

Age (young)

Ethnicity Caucasian

Minor¡t¡es

Gender (female)

Education level

(higher)

Marital status

(married)

Norman et al 1985;

Didlake et al 1988;

Schweizer et al 1990;

Shea et al I 992;

Frazier et al 19941

Mclane et al 1995;

Shaw etal 1995;

Monane et al 1996;

Buck et al 1997;

Viller et al 1999;

Sirey et al 200 l;
Kim et al 2002;

Senior et al 2004;

Hertz et al 2005

Didlake et al 1988;

Sharkness and Snow 1992;

Turner et al 1995; Raiz et al 1999;

Thomas et al 200 I ;Yu et al 2005

Degoulet et al 1983;

Chuah l99l;Shea et al 1992;

Kyngas and Lahdenpera I 999;

Viller et al 1999;

Kiortsis et al 2000;

Lindberg et al 200 I ;

Balbay et al 2005;

Choi-Kwon 2005;

Fodor et al 2005;

Lertmaharit et al 2005

Apter et al 1998;

Okuno et al 200 l;
Ghods and Nasrollahzadeh 2003;

Yavuz et al 2004

Swettand Noones 1989;

Frazier et al I 994;

De Geest et al 1995;

Turner et al I 995;

Cooper et al 2005

Okuno et al 1999;

Benner et al 2002;

Balbay et al 2005

lihara et al 2004

Buck et al 1997;

Neeleman and Mikhail 1997;

Leggat et al 1998¡

Kyngas 1999;

Loong 1999;

Siegal and Greenste¡n 1999

Frazier et al I 994;

Sung et al I 998;

Caspard et al 2005;

Hertz et al 2005

Kyngas and Lahdenpera

t999:
Senior et al 2004

Lorenc and Branthwaite

I 993;

Menzies et al 1993;

Wild et al 2004;

Wai et al 2005

Schweizer et al 1990;

Monane et al 1996i

Leggat et al 1998;

Benner et al 2002;

Apter et al 2003;

Opolka et al 2003;

Spikmans et al 2003;

Butterworth et al 2004;

Kaplan et al 2004;

Dominick et al 2005

Menzies et al 1993;

Buck et al 1997;

Horne andWeinman 1999;

Ghods and Nasrollahzadeh 2003;

Spikmans et al 2003;

Senior et al 2004

Norman et al 1985;

Horne and Weinman 1999;

Spikmans et al 2003;

Kaona et al 2004;

Stilley et al 2004;

Wai et al 2005

Spikmans et al 2003;

Ghods and Nasrollahzadeh 2003;

Kaona et al 2004;

Wild et al 2004;

Yavuz et al 2004
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that concluded that gender has not been found to influence

compliance (Vic et al 2004). Gender may not be a good

predictor of non-compliance because of the inconsistent

conclusions.

Educational level

The effect of educational level on non-compliance was

equivocal after reviewing thirteen articles which focused

on the impact of educational level as they used differ-

ent criteria for "higher" and "lower" education. Several

studies found that patients with higher educational level

might have higher compliance (Apter et al 1998; Okuno

et al 2001 ; Ghods and Nasrollahzadeh 2003 ; Yavuz et al

2004), while some studies found no association (Norman

et al 1985; Horne and W'einman 1999; Spikmans et al

2003; Kaona et al 2004; Stilley et al 2004; Wai et al

2005). Intuitively, it may be expected that patients with

higher educational level should have better knowledge

about the disease and therapy and therefore be more

compliant. However, DiMatteo found that even highly
educated patients may not understand their conditions

or believe in the benefits of being compliant to their

medication regimen (DiMatteo 1995). Other researchers

showed that patients with lower education level have

better compliance (Kyngas and Lahdenp era 1999; Senior

et a|2004). A UK study group found that patients without

formal educational qualifications had better compliance

with cholesterol-lowering medication (Senior et al 2004).

Patients with lower educational level might have more

trust in physicians' advice. From these results, it seems

that educational level may not be a good predictor of
therapeutic compl iance.

Marital status

Marital status might influence patients' compliance with

medication positively (Swett and Noones 7989; Frazier

et aI 1994; De Geest et al 7995; Turner et al 7995; Cooper

et al 2005). The help and support from a spouse could be

the reason why married patients were more compliant to

medication than single patients. However, marital status

was not found to be related to patient's compliance in five

recent studies (Ghods and Nasrollahzadeh2O03; Spikmans

et al 2003; Kaona et al 2004; Wild et al 2004; Yavuz et al

2004). This disparity might be due to the fact that the recent

studies investigated the effect of marital status in disease

conditions which were different from those evaluated in the

older studies, with the impact being masked by the disease

factor.

Psychological factors
Patient'sbeließ, motivation andnegative attitude towards therapy

were identified as factors to be included in this category.

Patients' beliefs and motivation about the therapy

Twenty-three articles were identifred for this factor in the

review process. From the results, patients' beliefs about

the causes and meaning of illness, and motivation to follow

the therapy were strongly related to their compliance with

healthcare (Lim and Ngah 1991 ; Buck et al 1997, Cochrane

et al 1 999 ; Kyngas 1 999; Kyngas 200 1 ; Kyngas and Rissanen

2001; Vincze et al 2004).

In summarizing the findings from the various studies, it
would appear that compliance was better when the patient

had the following beliefs:

¡ The patient feels susceptible to the illness or its compli-

cation (Haynes et al 1980; Abbott etal 1996; Spikmans

et al 2003).

¡ The patient believes that the illness or its complications

could pose severe consequences for his health (Mclane
etal1995; Sirey et al200l; Loffler et al 2003).

¡ The patient believes that the therapy will be effective

or perceives benefits from the therapy (Lorenc and

Branthwaite 1993; De Geest et al 1995; Cochrane et al

1999; Horne and 'Weinman 1999; Apter et al 2003;

Spikmans et al 2003; Krousel-Wood et al 2004; Wild
et a12004; Goru;alez et al 2005; Seo and Min 2005).

On the contrary, misconceptions or eÍoneous beliefs held

by patients would contribute to poor compliance. Patient's

worries about the treatment, believing that the disease is

uncontrollable and religious belief might add to the likeli-
hood that they are not compliant to therapy. In a review to

identif' patient's barriers to asthma treatment compliance,

it was suggested that if the patients were wor¡ied about

diminishing effectiveness ofmedication over time, theywere

likely to have poor compliance with the therapy (Bender

and Bender 2005). In patients with chronic disease, the

fear of dependence on the long-term medication might be a

negative contributing factor to compliance (Apter et a12003;

Bender and Bender 2005). This is sometimes augmented

further by cultural beliefs. For example, in Malaysia, some

hypertension patients believed long-term use of "Western"

medication was "harmful", and they were more confident in

herbal or natural remedies (Lim and Ngah 1991). In a New

Zealand study, Tongan patients may think disease is God's

will anduncontrollable; and as a consequence, theyperceived

less need for medication (Bames et al 2004). Similarly, in

Pakistan, inbred fears and supernatural beliefs were reported
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to be two major factors affecting patients' compliance with

treatment (Sloan and Sloan 1981).

Patients who had low motivation to change behaviors or

take medication are believed to have poor compliance (Lim

and Ngah 1991 ; Hernandez-Ronquillo et al 2003; Spihnans

et al 2003). In a study done in Malaysia, 85% of hlpertension

patients cited lack of motivation as the reason for dropping

out of treatment (Lim and Ngah 1991).

Negative attitude towards therapy

Fifteen studies showed an association between patients'

negative attitude towards therapy (eg, depression, anxiety,

fears or anger about the illness) and their compliance (Lorenc

andBranthwaite 1993;Bosley et al 1995; Carney et al 1995;

Milas et al 1995; Jette et al 1998; Clark et al 1999; FLaiz

et al 1999; Sirey et al 2001; Bames et al2004; Gascon et al

2004;lihanet a12004; Kaplan et a12004; Stilley et a12004;

Kilboume et a12005;Yu et al 2005). In one study conducted

in patients older than 65 years with coronary artery disease,

depression affected compliance markedly (Carney et al

1995). There were other studies reporting that for children

or adolescents, treaÍnent may make them feel stigmatized

(Bender and Bender 2005), or feel pressure because they

are not as normal as their friends or classmates (Kyngas

1999). Therefore, negative attitude towards therapy should

be viewed as a strong predictor of poor compliance.

Patient-prescriber relationship
Seventeen articles evaluated the effect of the patient-

prescriber relationship to patient's compliance. From these

articles it could be concluded that patient-prescriber relation-

ship is another strong factor which affects patients' compli-

ance (Buck et a\ 199'7 ; Roter and Hall 1998; Stromberg et al

1999; Kiortsis et al 2000; Okuno et a12001; Kim et a12002;

Loffler et al2003; Moore et al 2004; Gonzalez et al 2005).

A healthy relationship is based on patients' trust in prescrib-

ers and empathy from the prescribers. Studies have found

that compliance is good when doctors are emotionally sup-

portive, giving reassurance or respect, and treating patients

as an equal partner (Moore etal2004; Lawson et al 2005).

Rubin mentioned some situations that may influence patients'

trust in physicians (Rubin 2005). For example, physicians

who asked few questions and seldom made eye contact with
patients, and patients who found it difficult to understand the

physician's language or writing. More importantly, too little
time spent with patients was also likely to threaten patient's

motivation for maintaining lherapy (Lim and Ngah 1991;

Gascon etal 2004; Moore eral2004; Lawson et al 2005).

Poor communication with healthcare providers was also

likely to cause a negative effect on patient's compliance

(Bartlett et al 1984; Apter et al 1998). Lim andNgah showed

in their study that non-compliant hypertension patients

felt the doctors were lacking concem for their problems

(Lim and Ngah 1991). In addition, multiple physicians or

healthcare providers prescribing medications might decrease

patients' confidence in the prescribed treatment (Vlasnik

et al 2005).

These findings demonstrate the need for cooperation

between patients and healthcare providers and the impor-

tance of good communication. To build a good and healtþ
relationship between patients and providers, providers should

have patients involved in designing their treatment plan

(Gonzalez et al 2005; Vlasnik et al 2005), and give patients

a detailed explanation about the disease and treatment

(Butterworttr et al2Q04; Gascon et a12004). Good communi-

cation is also very important to help patients understand their

condition and therapy (Lorenc and Branthwaite I 993).

Health literacy
Health literacy means patients are able to read, understand,

remember medication instructions, and act on health infor-

mation (Vlasnik et al 2005). Patients with low health lit-
eracy were reported to be less compliant with their therapy

(Nichols-English and Poirier 2000). On the contrary, patients

who can read and understand drug labels were found to be

more likely to have good compliance (Murray et al 1986;

Lorenc and Branthwaite 1993; Butterworth et al 2004). Thus,

using written instructions and pictograms on medicine labels

has proven to be effective in improving patient's compliance

(Dowse and Ehlers 2005; Segador et al 2005).

Patient knowledge

Patient's knowledge about their disease and treatment is

not always adequate. Some patients lack understanding of
the role their therapies play in the treatment (Ponnusankar

et al 2004); others lack knowledge about the disease and

consequences of poor compliance (Alm-Roijer et al 2004;

Gascon et al 2004); or lack understanding of the value of
clinic visits (Lawson et al 2005). Some patients thought

the need for medication was intermittent, so they stopped

the drug to see whether medication was still needed (Vic

etal 2004; Bender and Bender 2005). For these reasons,

patient education is very important to enhance compliance.

Counseling about medications is very useful in improving

patient' s compli ance (P onnusankar et aI 200 4). Healthcare

providers should give patients enough education about the
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treatment and disease (Haynes et al 1980;Norman et al 1985;

Stanton 1987; Olubodunet al 1990; Lorenc andBranthwaite

1993; Menzies et al 1993; Milas et al 1995; Chizzola et al

1996; Hungin 1999; Liam etal 1999; Okuno et al 1999;

Viller et al 1999; Lindberg et al 2001; Thomas et al 2001;

Gascon etal 2004; Iihara et al 2004; Kaona et al 2004;

Ponnusankar et al2004; Seo and Min 2005).

However, education is not always "the more the bet-

ter". An "inverted U" relationship between knowledge and

compliance existed in adolescents. Adolescent patients who

knew very little about their therapies and illness were poor

compliers, while patients who were adequately educated

about their disease and drug regimens were good compliers;

but patients who knew the life-long consequences might show

poor compliance (Hamburg and Inoff 1982). Nevertheless,

there is no report ofsimilar observations in other age groups.

In addition, patients' detailed knowledge of the disease was

not always effective. In Hong Kong, researchers could not

find any association between diabetes knowledge and com-

pliance. They suggested that there was a gap between what

the patients were taught and what they were actually doing

(Chan and Molassiotis 1999).

In addition, the content of education is crucial. Rubin

found that educating the patients about their disease state

and general comprehension of medications would increase

their active participation in treatment (Rubin 2005). Making

sure patients understand the drug dosing regimen could also

improve compliance (Olubodun et al 1990). To make sure

patients remember what was taught, written instructions work

better than verbal ones, as patients often forget physician's

advice and statements easily (Tebbi 1993).

Other factors
Smoking or alcohol intake

Several studies about compliance among asthma, hyperten-

sion and renal transplantation patients found that patients

who smoked or drank alcohol were more likely to be non-

compliant (Degoulet et al 1983; Shea et al 1992; Turner

etal 1995;Leggat etal 1998; Kyngas 1999; Kyngas and

Lahdenpera 1999; Kiortsis et al 2000; Kim et al 2002;

Ghods and Nasrollahzadeh 2003 ; Yavuz et al 2004 ; B alb ay

etal2005; Cooper etal2005; Fodor et al 2005). In a study

conducted in Finland in hypertension patients, non-smokers

were more compliant to the diet restrictions (Kyngas and

Lahdenpera 1999). Likewise, another study in renal trans-

plantation patients in Turkey found that patients who were

smoking or drinking were unlikely to be compliant to the

therapy (Yavuz etal 2004). Only one single study about

obstructive sleep apnoea/hypopnoea syndrome (OSAHS)

found no relationship between smoking or alcohol intake

and patient's compliance with continuous positive airway

pressure treatment (Wild et al 2004).

Forgetfulness

Forgetfulness is a widely reported factor that causes

non-compliance with medication or clinic appointments

(Cummings et al 7982; Kelloway et al 1994; Okuno et al

2001; Hernandez-Ronquillo et al 2003; Ponnusankar et al

2004; Wai et al 2005). A Japanese study in elderþ home-care

recipients found an interesting association between meal fre-

quency and compliance. Patients having less than 3 meals per

day were less compliant than patients having 3 meals a day. It
suggested that meal frequency was an effective tool to remind

the patient to take drugs (Okuno et al 1999). As mentioned

in a previous section, written instructions are better than oral

advice for reminding patients to take medication.

Therapy-related factors
Therapy-related factors identified include: route of admin-

istration, treatment complexity, duration of treatment

period, medication side effects, degree ofbehavioral change

required, taste of medication and requirement for drug stor-

age (Table 4).

Route of administration
Medications with a convenient way of administration (eg,

oral medication) are likely to make patients compliant.

Studies in asthma patients compared compliance between

oral and inhaled asthma medications, and found patients

had better compliance with oral medication (Kelloway et al

1994; Nichols-English and Poirier 2000). Likewise, difficuþ
in using inhalers contributes to non-compliance in patients

with asthma (Bender and Bender 2005).

Treatment complexity
Complex treatment is believed to threaten the patient's compli-

ance. However, compliance does not seem to correlate with the

number of drugs prescribed (Home and.Weinman 1999; Patal

and Taylor 2002; Grant et al 2003; Iihara et al 2004), but the

number of dosing times every day of all prescribed medications

(I(ass et al 1 986; Cockbum et al 1 987; Cramer et al 1 989; Eisen

et al 1990; Cramer 1998; Sung et al 1998; Claxton et al 2001;

Iskedjian etal2002). The rate ofcompliance decreased as the

number of daily doses increased. This is illustrated by one study

where compliance was assessed by pill counts and selÊreports

that showed that non-compliance increased with an increase in

the Ílequency of prescribed dosing: 20Yo for once daily; 30Yo
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Table 4The effect oftherapy-related factors on compliance

Factor Reference
lncreased compliance Decreased compliance No effect

Convenient route of
medication adm¡nistrat¡on

lncreasing number of
medications taken

lncreasing number of
dosing times

Long duration of
treatment period

Medication side effect

High degree of behavior

changed required

Bad taste ofthe medication

lnconvenient requirement

for drug storage

Kelloway et al 1994;

Nichols-English and Poirier 2000

Buck et al I 997;

Fodor et al 2005

Sharkness and Snow 1992;

Garay-Sevilla et al 1995

Murray et al 1986;

Kiortsis et al 2000

Horne and Weinman I 999

Patal andTaylor 2002;

Grant et al 2003;

lihara et al 2004

Kass et al I 986;

Cockburn et al I 987;

Crameretal 1989;

Eisen et al 1990;

Cramer 1998;

Sung et al 1998;

Claxton et al 2001 ;

lskedjian et al 2002

lnternational Union Against

Tuberculosis 1982;

Combsetal 1987;

Menzies et al 1993;

Farmeretal 1994;

Fr¿zier et al 1994;

Ghods and Nasrollahzadeh 2003;

Gascon et al 2004;

Dhanireddy et al 2005

Spagnoli et al 1989;

Shaw et al 1995;

Buck et al 1997;

Dusing et al I 998;

Hungin 1999;

Kiortsis et al 2000;

Linden et al 2000;

Kim et al 2002;

Dietrich et al 2003;

Grant et al 2003;

Loffler et al 2003;

Sleath et al 2003;

lihara et al 2004;

Kaplan et al 2004;

Ponnusankar et al 2004;

O'Donoghue 2004

Milas et al 1995;

Hernandez-Ronquillo et al 2003;

Vincze et al 2004

O'Donoghue 2004

O'Donoghue 2004

for twice daily; 60Yo for th¡ee times a day; and 70% for four

times daily (Cramer et al 1989). Similarly, a meta-analysis

found that there was a significant difference in compliance rate

between patients taking antihypertensive medication once daily

andtwice daily (92.1%and88.9o%, respectively) (Iskedjian et al

2002). Thus, simpliffing the medication dosing frequency could

improve compliance markedly.

Duration of the treatment period
Acute illnesses are associated viith higher compliance than

chronic illnesses (Gascon et al 2004). In addition, longer

duration of the disease may adversely affect compliance

(Farmer et al 1994; Frazier et al 1994). Similarly, a longer

duration of treatment period might also compromise patient's

compliance (Menzies et al 1 993; Ghods and Nasrollahzadeh
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2003; Dhanireddy et al 2005). In one trial that compared

6-month and 9-month treatment of tuberculosis, compliance

rates were 60Yo and 50% for the two regimens, respectively

(Combs et al 1987). In another study comparing preventive

regimens of 3,6 and 12 months, compliance rates were 87%0,

lSYo and 68Yo for the three regimens, respectively (Interna-

tional Union Against Tuberculosis 1982).

However, some studies about chronic diseases found

that longer duration ofthe disease resulted in good compli-

ance (Sharkness and Snow 1992; Garay-Sevilla et al 1 995),

and newly diagnosed patients had poor compliance (Caro

et al 1999). This may indicate that compliance is improved

because patient's attitude ofdenying the disease is reduced

and they accepted treatment after years of suffering from

the disease.

Medication side effects

All ofthe seventeen studies on side effects factor found that

side effects threaten patient's compliance (Spagnoli et al

I 989; Shaw et al 1995; Buck et al 1997; Dusing et al 1998;

Hungin 1999; Kiortsis et al 2000; Linden et al 2000; Kim
et a12002; Dietrich et a12003; Grant et a12003; Loffler et al

2003 ; Sleath et al 2003 ; Iihara et al 200 4 ; Kaplan et a\ 200 4 ;

Pormusankar etal 2004; O'Donoghue 2004).ln a German

study, the second most common reason for non-compliance

with antihypertensive therapy was adverse effects @using
et al 1998). The effect of side effects on compliance may be

explained in terms ofphysical discomfort, skepticism about

the efflcacy of the medication, and decreasing the trust in

physicians (Christensen 1978).

Degree of behavioral change required
The degree of required behavioral change is related to

patients' motivation to be compliant with the therapy (Milas

et al 1995; Hernandez-Ronquillo eI al 2003; Vincze et al

2004). A study done in Mexico demonstrated that patients

with type 2 diabetes could not follow the diet because of
the difficulty of changing their dietary habits (Hernandez-

Ronquillo et aI2003).

Social and economic factors
Social and economic factors include: time commitment, cost

of therapy, income and social support.

Time commitment
Patients may not be able to take time off work for treatment;

as a result, their rate ofcompliance could be threatened (Shaw

et al 1995; Siegal and Greenstein 1999; Hernandez-Ronquillo

et a\ 2003; Lawson et al 2005; Neal et al 2005). Therefore,

a shorter traveling time between residence and healthcare

facilities could enhance patient's compliance (Gonzalez et al

2005). A study suggested that white collar patients have poor

compliance because they have other priorities (Siegal and

Greenstein 1999). Housewives with tuberculosis were more

compliant to therapy in an observational study in Malaysia

(Chuah 1991). This may be because housewives can adapt

well to clinic appointment times and treatment.

Cost of therapy and income

Cost is a crucial issue in patient's compliance especially for
patients with chronic disease as the treatment period could

be life-long (Connelly 1984; Shaw etal 1995; Ellis etal
2004; Ponnusankar etal 2004). Healthcare expenditure

could be a large portion of living expenses for patients

suffering from chronic disease. Cost and income are two

interrelated factors. Healthcare cost should not be a big

burden if the patient has a relatively high income or health

insurance. A number of studies found that patients who had

no insurance cover (Swett and Noones 1989; Kaplan et al

2004; Choi-Kwon 2005), or who had low income (Degoulet

et al 1 983; Cockbum et al 1987; Shea et al1992; Frazier et al

1994; Apter et al 1998; Berghofer et 
^l 

2002; Benner et al

2002; Ghods andNasrollahzadeh 2003; Hernandez-Ronquillo

et al 2003; Mishra et al 2005) were more likely to be non-

compliant to treatment. However, even for patients with
health insurance, health expenses could still be a problem.

More than one in ten seniors in the USA reported using less

of their required medications because of cost (Congressional

Budget Office 2003). Nevertheless, in other cases, income

was not related to compliance level (Norman et al 1985; Lim
and Ngah 1991; Patal and Taylor 2002; Stilley et al 2004;

Wai et al 2005). In Singapore, a study on chronic hepatitis

B surveillance found that monthly income was not related

to patient's compliance with regular surveillance (Wai et al

2005). This discrepancy might due to different healthcare

systems in different countries. Healthcare personnel should

be aware of patient's economic situation and help them use

medication more cost-effectively.

Social support
The general findings from these articles showed that patients

who had emotional support and help from family members,

friends or healthcare providers were more likely to be compli-

ant to the treatment (Stanton 1987; Lorenc and Branthwaite

1993; Garay-Sevilla et al 1995; Milas et al 1995; Kyngas

1 999; Okuno et al 1999; Stromberg et al 1999; Kyngas 2001;

Kyngas and Rissanen 2001 ; Thomas et al 2001 ; Loffler et al
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2003; DiMatteo 2004; Feinstein et al 2005; Seo and Min

2005; Voils et al 2005). The social support helps patients in

reducing negative attitudes to treafinent, having motivation

and remembering to implement the treatment as well.

Healthcare system factors
The main factor identified relating to healthcare systems

include availability and accessibility. Lack of accessibility

to healthcare (Ponnusankar etal 2004),long waiting time

for clinic visits (Grunebaum et al 1996; Balkrishnan et al

2003; Moore et al2004; Lawson et al 2005;Wai et al 2005),

difñculty in getting prescriptions filled (Cummings et al 1982;

Vlasnik et a12005), and unhappy or unsatisfied clinic visits

(Spihnans et a12003; Gascon et a12004; Lawson et al 2005)

all contributed to poor compliance. The above observation

is further supported by another study that showed patient's

satisfaction with clinic visits is most likely to improve their

compliance with the treatment (Halmes et al 1980).

Disease factor
Patients who are suffering from diseases with fluctuation

or absence of symptoms (at least at the initial phase), such

as asthma and hypertension, might have a poor compliance

(Hungin 1999; Kyngas and Lahdenpera 1999; Vlasnik et al

2005). Kyngas and Lahdenpera demonstrated that there was

a significant relationship between the presence ofhyperten-

sion symptoms and reduction in the sodium consumption.

Seventy-one percent of the patients who had symptoms

reduced the use of sodium, as compared to only 'lo/o of the

patients who did not suffer from symptoms (Kyngas and

Lahdenpera 1999). Patients who had marked improvement

in symptoms with the help of treatment normally had better

compliance (Lim et al 1992; Viller et al 1999; Grant et al

2003).

In addition, no consistent evidence shows that subjects

with greater disease severity based on clinical evalua-

tion comply better with medications than healthier ones

(Matthews andHingson 1977;Kyngas 1999; Wild et al20o4;

Seo and Min 2005). A study in patients with OSAHS found

that greater disease severity based on clinical variables pre-

dicted better compliance (Wild et al 2004). However, a study

on compliance in adolescents with asthma showed that only

patients with mild severity had good compliance (Kyngas

1999). Similarly, Matthews et al suggested that the actual

severity ofthe illness (based on the physician's clinical evalu-

ation) was not related to compliance (Matthews and Hingson

1977). Instead of actual disease severit5r, perceived health

status may have more significant influence on compliance.

Patients expecting poor health status are more motivated to

be compliant with treatment if they consider the medication

to be effective (Rosenstock et al 1 988). In a study conducted

in the USA in patients on antihyperlipidemic medications,

patients with a perception of poor health status were more

compliant with treatment (Sung et al 1998). This supports

the suggestion that how patients feel plays a crucial role in

predicting compliance.

Discussion
From the literature review, it can be concluded that although

several terms have been used, the terms are used more or

less interchangeably in clinical practice and therefore, the

definition of compliance is adequately defined in the prac-

tical context. However, one alarming observation is that

non-compliance remains a major issue in enhancing health-

care outcomes in spite of the many studies highlighting the

problem over the years.

In this review we attempted to identify factors related

to compliance which would have wide generalizability, and

we retrieved original studies investigating non-compliance

from different diseases, population settings and different

countries. In the process, we identified a wide array of influ-

encing factors. Although some factors' effect on compliance'

is complex and not unequivocal, several factors with con-

sistent impact on compliance have been identified through

the review process.

Firstly, addressing therapy-related factors should

contribute positively in improving patient's compliance.

Prescribing medication with non-invasive route of admin-

istration (eg, oral medication) and simple dosing regimens

might motivate patients to be compliant. Long duration of
treatment period and medication side effects might com-

promise patient's beliefs about medication effectiveness.

Therefore, healthcare providers should consider therapy-

related problems when designing the therapy plan and

involve the patients in the process to minimize the possible

therapeutic barriers.

Besides therapy-related factors, healthcare system prob-

lems were found to be significantly related to compliance.

Accessibility and satisfaction with the healthcare facilities

are important contributors to compliance because patient's

satisfaction with healthcare is crucial for their compliance.

Long waiting time for clinic visits and unhappy experi-

ence during clinic visits was indicated by many studies.

A healthcare system designed with convenient accessibility

and patient satisfaction in mind would be a great help for

compliance issue.
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Thirdly, compliance is also related with disease

characteristics. Non-compliance is usually not a prevalent

issue in acute illness or illness of short duration. In contrast,

patients who are suffering fiom chronic diseases, in particular

those with fluctuation or absence of s¡rmptoms (eg, asthma

and hypertension) are likely to be non-compliant. Special

efforts and attention should be paid to address the issue of
non-compliance in chronic disease patients.

Lastly, healthcare expenditure is a very impofant factor

for patients with chronic diseases because the treatment

could be life-long so the cost oftherapy would constitute a

large portion of their disposable income. If the patient feels

that the cost oftherapy is a financial burden, the compli-

ance with therapy will definitely be threatened. Healthcare

personnel should be aware of patient's economic situation

during the planning of a treatment regimen, and a health-

care finance system that provides at least some financial

assistance to low income patients would be helpful to boost

compliance.

These factors discussed so far are directly and clearþ

related to patient's compliance. We can call them the "hard"

factors. We are using this term as the impact of factors

identified is more quantifiable. By and large, these "hard"

factors are amendable to a certain extent by counseling and

communication by healthcare providers. In additional, the

society could also participate in minimizing the barriers for

patients to follow the therapy.

In contrast with "hard" factors, some other factors might

be classified as "soft" factors because their effects are much

more difficult to measure and counter. In fact, a failure to

address the "soft" factors may negate all efforts spent in

countering the effects ofthe "hard" factors.

Psycho-social factors such as patient's beliefs, attitude

towards therapy and their motivation to the therapy could

be classified as "soft" factors. Since the 1990's, research

has focused more on the patient-provider relationship and

patients' beliefs about the therapies. For patients with

chronic diseases, they would do their own cost-benefit

analysis of therapy, either consciously or subconsciously.

It means they weigh the benefits from compliance with

therapy (ie, controlling symptoms and preventing medical

complications) against constraints on their daily lives and

perceived risks of therapy such as side effects, time and

effort involved (Donovan and Blake 1992). Sometimes,

they may have the wrong beliefs based on inadequate health

knowledge or a negative relationship with the healthcare

provider. Hence, patients should be given adequate knowl-

edge about the purpose of the therapy and consequences

ofnon-compliance. In addition, a healthy relationship and

effective communication between the patient and healthcare

provider would enhance patient's compliance. In fact, the

effects ofpatient's beliefs, health knowledge and relation-

ship with the healthcare provider are very complex because

these "soft" factors are inter-related with each other. The

interaction is a bit like antibiotic combinations. Sometimes

the effect would be additive or synergistic, while other

times the effect would be antagonistic. However, due to the

design of the studies performed so far, it is difficult, if not

impossible, to differentiate precisely whether the interac-

tion between these factors would be additive, synergistic

or antagonistic. More robust and better designed studies

would be needed in future to elucidate this effect.

Similar to the "soft" factors, the effect of demographic

factors (eg, age, gender, ethnicþ, educational level and

marital status) on compliance is also rather complicated,

because they may not be truly independent factors influenc-

ing compliance. Actually, demographic factors are related to

patient's various cultural, socioeconomic and psychological

backgrounds. Thus, future studies on compliance should not

focus on demographic factors alone.

Definitely, there are some limitations in the current

review. Firstly, only one electronic database, PubMed, was

searched and only English articles were included. It might

be possible that some informative studies in other literature

databases or in other languages were omitted. Secondly,

there is a shortcoming in the search strategy in that only

articles with abstracts were retrieved. There are quite a num-

ber of studies published in 1970s and early 1980s without

abstracts that were not screened. However, we do believe

that the review so far has captured most ofthe key factors

with potential influence on therapeutic compliance from the

patient's perspective.

In conclusion, from the review ofthe literature starting

from the 1 970s to identifu relevant factors relating to therapeu-

tic compliance, the evidence indicates that non-compliance

is still commonplace in healthcare and no substantial change

occurred despite the large number of studies attempting to

address and highlight the problem. In addition, too few studies

are being done systematically to quantiff the impact of non-

compliance on health and financial outcomes. The magnitude

of the impact ofnon-compliance needs to be studied in future

compliance research due to thepotential tremendous implica-

tion of poor compliance on clinical and economic outcomes.

Finally, few studies on compliance have been performed in

Asian and developing countries where most of the world's

population resides. More studies on facto¡s influencing
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compliance in these countries or regions would be helpful

to fill in the knowledge gap and contribute to formulating

intemational strategies for countering non-compliance.
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Surgery is the cornerstone of definitive treatment for most women with breast cancer. By t}re mid-rg8os, several randomized

trials had demonstrated that lumpectomy with radiation therapy confers the same survival benefit as modified radical

mastectomy for women witìout metastatic disease (Fisher, Bauer, Margoìese. et aì. roBS; National Institutes of Health rqgol.

Since that time, clinicians, researchers, patients, and women's health advocates have voiced numerous concerns regarding

women's experiences with breast cancer surgery. A primary concern in both clinical medicine and public discourse is that, given

that there are two surgical alternatives, mastectomy is overused

There have been several "framings" or definitions of probìems regarding breast cancer surgical treatment over the past 2

decades. Early discussions of problems or controversies in breast cancer treatment focused on the issue of patient informed

consent (Montini rgqT; NayÊeld. Bongiovanni. Alciati, et al. rqg4). Media attention given to women who had awakened from a

diagnostic biopsy to find that their breast had been removed fueled public outcry. Concerns about breast cancer surgeons'

disregard for informed consent requirements were coupled with perceptions that tlere was an unusual slowness to the

acceptance and dissemination of lumpectomy with radiation therapy as an appropriate surgical alternative to mastectomy

(Moptini rqqz).

More recent research and discussion regarding breast cancer surgical treatment have centered around the fact that mastectomy

remains the most common surgical approach in many geographic regions and patient subgroups. Patient advocacy groups,

along with some clinicians and policymakers, have argued that too many women receive mastectomies. Breast conserving

surgery (BCS) with radiation is perceived as a superior surgical choice for most women because it is less invasive, preserves tlre

breast, and may thus serve to reduce body image concerns, sexual functioning problems, and/or other psychosocial sequela

postsurgery. There is some empirical evidence suggesting that postsurgical psychological adjustment may be less difficultfor
women receiving BCS (Lev.v. Herberman. Lee. et al. rq8e; Margolis. Goodman. Rtrbin. et al. rq8or; Schain. FindÌay. D'Angelo. et

al. ro8q). In a meta-analysis, Moyer (1992) found small advantages for BCS in regard to postsurgical psychological, marital, and

sexual adjustment.

Not all studies, however, support the premise that postsurgical quality of life is better for women receiving BCS compared with
mastectomy (Ganz. Schag. Lee. et fu; Irwig and Bennetts rqqz). The surgical approaches may be equivalent in terms of
adjustment to or satisfaction with the surgery. Even so, some argue that equivalence should not be construed as justification for

a higher use of mastectomy fPage aaal .Ie[s€nlqqé; Starreveld r9q7ì. If the treatments are truly equal, then policies and

practices should emphasize tlre use of BCS. Indeed, the National Cancer Institute Consensus Development Conference on the

treatment of early stage breast cancer declared that although the treatments are equivalent in most respects, BCS is preferable

because it preserves the breast (National Ipstitutes of Health rqqo).

Based on this literature, researchers have largely focused on the reìative use oftle two procedures as measures ofprogress and

quality of care. The results of this research suggest that the use of BCS increased slowly and minimaìly in many areas while

stagnating in others (Farrow. Hunt. and Samet roqz; Lazovich et al. rgqr; Samet. Hunt. and Farrow 19q4). In addition,

mastectomy remains the most common surgical treatment for breast cancer patients in many regions. Lazovich, Solomon,

Thomas, et al. (rgog) reported that for stage I breast cancer during 1995, the rate of BCS ranged from 47yo lo 7to/o acl.oss

Surveillance, Epidemiology, and End Results (SEER) tumor registries. For stage II patients, mastectomy was the most common

surgical approach in all SEER regions. These findings, coupled with the fact that breast cancer surgical treatment also varies by

provider/hospital characteristics and patient sociodemographics (such as age, race and socioeconomic characteristics), are

viewed as evidence that problems still exist in terms of the overuse of mastectomy (Michalski and Nattinge¡-fgg2; lt4orris et al.

zooo; National Cancer Polic]¡ Board rggq; Nattineer. Gottlieb. Hoffman. et aÌ. roq6; Nattipger. Gott.lieb. Veum. et al. roqzl.

Research has also demonstrated that BCS with radiation therapy affords the same survival rate as mastectomy for women witl
ductal carcinoma in situ, some of whom are perceived as optimal candidates for breast conservation (Boyages. Delatlev. and

Tavlor rqgq: Fisher. Disnam. Tan-Chiu. et al. rggg; Silverstein roq8). However, modified radical mastectomy remains the most
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common surgicaì treatment for women with in situ breast cancer in several population-based tumor registry areas, a fact that is

viewed as additional evidence that BCS is underutilized (Ernster. Barclay. Kerìikowske. et al. rqo6; Molrow 19o6; Talamonti

1996; Winchestel et al. rooq).

Concerns about overtreatment with mastectomy and lack of patient informed consent, voiced primarily by women's health

advocacy groups and some clinicians/researchers, motivated the passage oflegislative mandates regarding breast cancer

treatment in zo states between rg7g and 1999 (Montini roo7; NaJfield. Bongiovanni. Alciati. et al. rqq4l. Almost all of these

laws require that information regarding surgical treatment alternatives be provided to breast cancer patients in an informative

and unbiased fashion. Nattinger. Hoffmar. Shapiro. et aì. (rqo6), using SEER trend data to estimate the impact of these

legislative mandates, observed an increase in tìe rate of BCS that was slightly above expected in three offour SEER sites after a

law was passed. However, within a year, BCS rates in all sites reverted to the expected levels. These results-using BCS rates as

the Ìitmus test-suggest that breast cancer treatment disclosure laws have had only a small, transient effect on breast cancer

surgery in practice.

Breast Gancer Quality of Care Research: Widening the Lens to Consider Process Go to

Although most health services researchers would agree that assessments of medical care quality should focus on more than just

outcomes or utilization patterns, a tacit assumption in many discussions of trends and patterns in breast cancer surgery is that
BCS rates are a valid indicator ofclinical progress, policy impact, and quality ofcare. It is notjust researchers who are using

rates of BCS as an important indicator. Some clinical institutions are promoting their own rates of BCS as a measure of the
quality and progressiveness of care provided to breast cancer patients (e.g., see Cleveland Clinic Web site at

wlwv.ccf.org/qualitv/oB-zz/o B-zzi.htm).

It might be the case tlat mastectomy is overused in the United States. However, we argue that focusing on the single end point
of tlre relative rate of mastectomy versus BCS does not address the most salient issues regarding breast cancer surgicaì

treatment. Importantly, there is no reason to assume that BCS would be the predominant surgical choice if all women were fully
informed of the surgical options in a nonbiased fashion. One can argue, with a wealtJr of clata in hand, that tÏe surgical

treatments are equivalent in terms of survival. However, there are some significant differences between the two approaches that
are likely to be perceived and weighed differentlyby individual women.

One obvious difference between the two procedures is tìat there are more contraindications for lumpectomy with radiation

therapy tlan there are for mastectomy (e.g., multifocal disease), although the larger number of containdications for BCS does

not explain the higher use of mastectomy (Morrow. Bucci. and Rademake rggSì. Another difference between the two
procedures is cost: BCS with a fuIl course of radiation therapy costs more than mastectomy, although when the cost of breast

reconstruction is added to the cost of mastectomy, this treatment path becomes significantly more expensive (Desch. Penberthy.

and Hillner rggg; Norum. Olsen. andWist rogz).

More importantly, a key difference between the two surgical approaches is the rate of disease recurrence in the primary breast.

Although recurrence is possible after both mastectomy and BCS, many studies have found that the local recurrence rate after

BCS is higher than tlrat for mastectomy, even among those who receive a full course of radiation therapy (Cox. Pendas. Ku. et al.

log8; Dalìrerg. Mattsson. Rutqvist. et al. lqoz; Fowbìe rqqq; Margolese rggol. Even for women with ductal carcinoma in situ,

the risk of local recurrence after lumpectomy is estimated to be higher than that for mastectomy, with many recurrences

involving invasive disease (Bo]'aees. Delaney. and Taylor rooo; Fisher. Dignam. Tan-Chiu. et al. rqcq; Silverstein roq8). Fear of
recurrence is an important and salient issue for many women in deciding between surgical treatment alternatives, especially

those women who are risk averse regarding their health.

In addition, the decision to receive BCS most often involves the decision to receive a several-week course ofradiation therapy as

well. There are many reasons (in addition to cost) that some women do not want to undergo radiation, including cognitive,

emotional, and logistical factors. Fears regarding exposure to radiation and concerns about the travel distance and other

logistical burdens associated with radiation tlerapy are important predictors ofsurgical treatment choice, especially in rural
areas (Stafford. Szczys. Becker. et al. rqq8). As such, higher rates ofmastectomy in some geographic areas or patient

subpopulations may in part reflect challenges regarding access to and completion of radiation therapy rather than serving as a

marker for less progressive physicians and/or lower quality of care.

Another reason that focusing on the relative rates of mastectomy versus BCS is limited is because it neglects the importance of
both process and outcome measures salient to quality of care. The type of surgery received is but one of several components in a

decision-making process involving both patients and their providers (most notably surgeons). Focusing on the relative rate of
mastectomy versus BCS emphasizes one easily observable end result, yet it fails to consider other salient and interrelated
processes and outcomes. This includes women's attitudes and preferences regarding different treatment options, women's

satisfaction with the surgery decision-making process, women's satisfaction witl the surgery received, and postsurgical health-

related quality of life.

Several studies have shown that patient preferences partÌy expÌain variations in surgicaì treatment patterns. In a recent

muÌticenter study of breast cancer treatment among older women, Mandelblatt, Hadley, Kerner et al. (zooo) collected

information from older breast cancer patients and surgeons as well as from patient charts. With information on patient



preference, these researchers found a positive association between a desire to have no further treatment beyond surgery (i.e., no

radiation) and mastectomy and a positive association between concerns about body image and BCS. However, it is-also

important to consider patient satisfaction with the decision-making process and with the surgery received to identifu and fully
understand any problems associated with breast cancer surgical choice.

A recent literature review ofthe information needs and preferences ofwomen with breast cancer found that patients and their
family members are often dissatisfied with the information they receive (Rees and Bath eooo). In addition, severaì studies haVe

found that breast cancer patients who did not perceive that they had a surgery choice had a higher number of psychosocial

adjustment issues postsurgery, regardless of surgeryB?e (Bilodeau¿n<LDeetcl199é; Degner'. Krisjanson. Bowman. et al. rqoz;
Gafni. Charles. antl Whelan rgo8). Kiebert. de Haes. and van tle Velde (roor) reviewed the literature and found that whether or
not breast cancer patients took part in the treatment decision-making process was significantly associated with postsurgical

qualþ oflife issues, mostþ those regarding body image. Several other studies have found that breast cancer patients who were
given a choice between surgical treatments had less depression and anxiety than those who were not given a choice, even among
tlose who deferred the decision to their surgeon or another provider (Fallowfield. Hall. Maguire. et al. rqqo; Kaplan.

Greenfield. and Ware rq8o; Street and Voigt 1oa?). Thus, a growing body ofresearch suggests thathauíng o choice between

surgical treatments, ratìer than the specific surgery type itself, is a critical factor in postsurgical satisfaction and adjustment for
women with breast cancer.

There is indeed evidence that many physicians do not believe that BCS is as effective as mastectomy and that many breast
cancer patients are not given a choice among surgical treatnents (Gauzlgg2; Tarbox. Rockwood. and Abernathy rqoz).
However, we challenge the blanket assumption that most women, even if fully informed about surgical options, would embrace
BCS as the optimal choice, as there are several reasons that individual women might actually prefer a mâstectomy. Variations in
the rate of BCS are primarily interpreted as evidence of problems in the structure and process of surgical care lNational Cancer
Policv Board rqqql. However, geographic and subgroup variations also may reflect in part differences in women's preferences

and choices regarding surgical treatment. Thus, researchers need to move away from a primary focus on rates of mastectomy
versus BCS, widening the research lens to view the degree to which women are being fully informed about surgical beatment
options, whether and how they cont¡ibute to tlre decision-making process, and how these process measures are associated with
patient satisfaction and quality ofìife.

lnvolvinq Patients in Treatment Decisions Go to:

Although tlre importance of patient involvement in breast cancer treatment decisions has become more widely recognized,

researching women's preferences regarding participation and control in medical decision making is far from easy. Prior studies

on patient participation in complex medical decisions have found substantial variation regarding their preferred degree of
control or involvement in clinical decisions. In a small study ofbreast cancer patients, Pierce (rqog, roq6l categorized women

into different types of decision makers and found that 40 percent were "deferrers," that is, women who wanted a decision made
quickl¡ did not want additional information, and preferred to follow their physicians' recommendation. Similarly, Degner.

Krisjanson. Bowman. et aì. (roqz) found tlat approximately one half of breast cancer patients wanted someone else to make tle
surgery decision for them or preferred to play a passive role in the process. Many patients prefer strong guidance and assistance

when making complicated medical decisions, especially in the midst of a medical crisis (Schneider rqqq). In general, older
patients and those with lower levels of education are more likely to prefer a passive role in medical decision making.

Such findings, however, should not be overinterpreted or taken as evidence tlat the notion of patient participation in medical
decisions is a privileged concept that does not apply to a significant proportion ofpatients. As Guadagnoli a¡d Ward (rgq8)

concluded, "Patient participation in decision making is justified on humane grounds alone and that physicians should endeavor
to engage patients in decision making, albeit at varying degrees', when more than one effective treatment option exists," as is the
case regarding breast cancer surgery for many women. Charles. Gafiri. and Whelan hqoT) argue tlrat a "shared decision-making
model" is preferable to an "informed model," where the patient makes the decision and the physician's role is one of
information transfer and to a "paternalistic model" where the patient is left outside of the decision-making process, even if this
is the patient's preference.

What do we know about breast cancer patients' experiences with tìe surgical treatment decision-making process? The resuìts

that are available at this time are limited because most studies in this area are based on smal) samples of convenience from large
academic medical institutions. The available information, however, does suggest that we have some reasons to be concerned.

Guaclagnoli and Warcl ûg98l found that up to one quarter of breast cancer patients receiving mastectomy did not receive any
information on BCS. Other researchers have concluded that many breast cancer patients who want "collaborative roles" in
treatment decision making have difñcuÌty achieving this (Bilodeaujld !€g¡g 9é; Pierce roq6). In one study, only 4z percent

of women with breast cancer believed they had achieved their preferred level of control in the decision-making process (Street.

Voigt, Geyer. et al. rgo.q).

In addition, the results of our own population-based study of r83 women diagnosed in r99B with nonmetastatic breast cancer
raise severaÌ concerns regarding the surgical treatment decision-making process (Katz. Lantz. and Zemencuk zoor). This study
combined data from the SEER tumor registry for the Detroit metropolitan area, a short telephone interview, and a mailed
survey (with a 71 percent response rate, completed by 90 percent of participants within 6 months of diagnosis). Overall, 54



percent of women in the sample received mastectomy, with no differences in surgery type between women with invasive and

noninvasive disease. We also found that fully one third (3g percent) ofthe women did not perceive that they were given a choice

between surgery types. This inclucled some women (r4 percent of the total sample) who perceived that they were told they had

to have BCS (i.e., mastectomy was not an option) even though they had no reported contraindications for mastectomy.

Knowledge regarding the simitarities and differences between the two procedures was very low in this sampìe, even among

women who perceived making a surgical treatment choice. In addition, consistent with prior studies, women who perceived less

participation in the t¡eatment decision-making process were significantly less satisñed (i.e., only 63 percent of those who did

not perceive a surgery choice reported being invoìved in the decision to the degree that they wanted versus 9r percent ofthose

who perceived making a choice,p < o.o5).

The fact that the rates of BCS versus mastectomy were about the same in this population-based sample (even among women

with ductal carcinoma in situ) is alone insufñcient evidence to support claims of overtreatment. However, when information on

patientknowledge and preferences/satisfaction regarding the decision-making process is factored in, the results ofthis study

suggest that there are indeed some areas of concern in the surgical treatment of tlese breast cancer patients' The high rate at

which women did not perceive surgical choice conflicts with state law regarding treatment alternative disclosure and suggests a

process in which patient preferences and values are not fully considered. These results underscore the important point that

breast cancer patients' experiences and satisfaction with the process by which a treatment decision is made are of critical

import.

Conclusions Go to:

Breast cancer surgery is a complex issue from both a cìinical and a health services research perspective' However, when public

and scholarly {iscourse includes overt claims or even subtle suggestions that variation in mastectomy rates reflects

overheatment and poor quality of care, the result is lhe reduction of ùis complex issue to the sound bite that "mastectomy is

bad, and lumpectomy is good." We need to avoid blanket labeling of mastectomy as a less progressive treatment for breast

cancer, even among women with early stage disease. Mastectomy is a viable surgical outcome that affords a reduced risk of

recurrence in the primary breast and-for most patients-means that they do not have to undergo radiation therapy. For some

patients, this reduced risk is of greater importance üran preserving their body image by avoiding mastectomy. In adötion, for

some women, breast reconstruction can reduce some of the negative psychosocial sequela oflosing a breast' Rates, trends, and

patterns in the mastectomy rate in a population or its subgroups do not in and of themselves provide evidence of

misinformation or malfeasance on the part of clinicians. In fact, for women with no contraindications to either procedure, we

sholld be just as concerned about women who are only offered BCS by their surgeons as we have been about those who are only

offered mastectomy.

Others have called for an expanded approach to looking at quality of care issues among breast cancer patients (Manclelblatt,

Ganz. and Kahn rgqq; Mandelblatt. Hadley.. Kenrer'. et aì. eooo; National Cancer Policv Board roqg) .I\ Lgg2, Ganz wrote tlat
"la]ltlough breast-conserving surgery has been recommended for tle majority of women with breast cancer in an early stage,

the ideal rate ofbreast-conserving surgery is unknown." As Ganz further suggested, we need to find out ifunderuse of BCS is

driven more by surgeons' attitudes and behaviors than by patient preferences and choice. This search necessarily brings us

beyond studies of variation or patterns in surgical treatment rates. However, what resea¡chers should focus on instead has

remained less clear.

We propose the following research agenda to advance knowledge regarding breast cancer surgical treatment decisions. First, we

need to continue research and surveillance regarding trends, patterns, and subgroup variation in breast cancer surgery

outcomes, comparing the rates of mastectomy and BCS. This type of work, which primarily uses data from population-based

tumor registries, is critical to our understanding of clinical practice in this important area of women's health, and needs to

continue.

Second, however, we also need more population-based research on surgery decision making and on the extent a¡d nature of

problems with the surgical choice process. Much work has already been done in these areas, but the bulk of it was conducted

using small convenience sampìes of middle-class women. Continued attention to the factors associated with surgical treatment

type is needed. Simultaneously, however, an expanded focus is needed in regard to patient and provider perceptions ofthe

decision-making process and the degree to which the surgical treatment decision-making process matches the preferences and

decision style ofthe patient. Designing studies that assess the perspectives and experiences ofbotl patients andtheir providers

is essential. Although much of this work will necessarily be retospective, there is a role for direct observation (for instance,

through audio or video recording) oftreatment encounters that can shed valuable light on how patients and providers recall and

appraise these events. Admittedly, this type of research is limited by logistical and ethical considerations in requesting research

participation from patients and their providers at a time of crisis.

Third, in addition to an enhanced focus on the process, we should also expand tlre outcomes under investigation beyond surgery

type. Mandelblatt. Ganz. and Kahrr (t.qcìq') recommended several potential outcome measures regarding qualþ of breast cancer

care, including documentation of choice for treatment and documentation of patient participation in the treatment decisions. In

addition, we recommend looking at patient satisfaction with the treatment choice and postsurgical quality of life as important

outcomes that are potentially related to surgery type, but aÌso may be related to the degree to which the decision-making



process matched patient preferences and abilities. Prior empirical_work in these areas provides researchers with a good

foundation from which to develop and testjnstruments (Aaronson. Allnedzai. ancl Bergman roqq; Degner. Krisjanson.

Bownran. et al. roqz; Falìorvñeld. Hall. Maguire. et al. tgqo; Hoìmes-Rovner. Kroll. Schnitt. et al. toq6; Pierce rç¡96; Sprangers.

Groenvold. and Arraras rgq6; Street and Voigt 1qg7). A necessary focus of tlis type of research is how the quality of care varies

across subpopulations defined by age, race, ethnicity, and socioeconomic status in order to explicate and understand social

disparities in experiences and outcomes (Fiscella et al. zoool.

Finally, more interventions regarding decision support for breast cancer patients need to be designed and evaluated, such as

those that Sepr¡cha et al. (zooo) and Whelan. Levine. Gafni. et al. fuqqol described. Counseling or decision support

interventions need to be tailored to individual patients' decision-making styles and their needs regarding additional knowledge,

assistance, and support (Gafni. Charles. and Whelan rqo8l. No one particular approach or model for patient participation or

shared decision making should be advocated. Rather, what is important is flexibility in tle structure of the decision-making

process so that individual differences and preferences are respected.

Is mastectomy overused in the United States? We believe that tlre answer to this important question is quite likely affirmative;

tlat is, that the rate of mastectomy is high, not relative to the rate of BCS, but to the true preferences and desires of women with

breast cancer. Focusing on the relative rate of mastectomy versus BCS gives us very little insight into tÏe complex underlying

issues and problems. Rather than limiting our research focus to the actual surgical procedures received, much more attention

should be given to the process by which decisions about surgery are made and how this process is linked to more salient patient

outcomes, such as quality oflife and patient satisfaction. Although such research has substantial scientific challenges, it is

critical to the advancement of clinical practice, public policy formation, and consumer advocacy work related to breast cancer

treatment,

Footnotes Go to:
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Surgical perspectives from a prospective,
nonrandomized, multicenter study of breast
conserving surgery and adjuvant electronic
brachytherapy for the treatment of breast cancer
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Abstract

Background: Accelerated partial breast irradiation (APBI) may be used to deliver radiation to the tumor bed post-

lumpectomy in eligible patients with breast cancer. Patient and tumor characteristics as well as the lumpectomy

technique can influence pat¡ent eligibility for APBI. This report describes a lumpectomy procedure and examines

patlent, tumor, and surgical characteristics from a prospective, multicenter study of electronic brach¡herapy.

Methods: The study enrolled 65 patients of age 45-84 years with duclal carcinoma or ductal carcinoma in situ, and

44 patients, who met the inclusion and exclusion criteria, were treated with APBI using the Axxent@ electron¡c

brach¡herapy system followlng lumpectomy.The prescription dose was 34 Gy in l0fractions over 5 days.

Results: The lumpectomy technique as described herein varied by site and patient characteristics. The balloon

applfcator was implanted by the surgeon (91o/o) or a radiation oncologist (9%) during or up to ó1 days post-

lumpectomy (mean 22 days). A lateral approach was most commonly used (59Vù for insertion of the applicator

followed by an incision site approach in 27Vo of cases, a medial approach in 5%0, and an inferior approach in 7o/o, A

trocar was used during applicator insertion in 27Vo of cases. Local anesthetic, sedation, both or neither were

administered in 45o/o,2o/o,41o/o and 1 lolo of cases, respectively, during applicator placement. The prescription dose

was delivered in 42 of 44 treated patients.

Conclusions: Early stage breast cancer can be treated with breast conserving surgery and APBI using electronic

brach¡herapy. Treatment was well tolerated, and these early outcomes were similar to the early outcomes with

iridium-based balloon brachytherapy.
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Background
The treatment of breast cancer has advanced consider-
ably in the last two decades due to earlier detection,
improved techniques for staging, development of alter-
native surgical approaches and radiation technologies,
and coordination of multidisciplinary teams to imple-
ment multi-faceted treatment programs [1,2]. With the
shift from mastectomy to breast-conserving surgery has

come the reliance on post-operative adjuvant radiation

* Correspondence: William-Dooley@ou hsc edu
rUniversity of Oklahoma Heaìth Sciences Center, 825 NE loth Street Suite

4500, Oklahoma C¡ty, OK 73104, USA

Full list of author information is available at the end of the article

WORLD JOURNAL OF

SURGICAL ONCOLOGY

therapy as an integral part of the local treatment regi-

men to the breast [3-5]. However, studies have shown
that some pâtients opt for a mastectomy rather than
lose time from family or work traveling to a distant
radiation facility and/or undergoing a lengthy radiation
treatment such as with conventional whole breast irra-
diation (\fBl) [6-9]. The development of several techni-
ques of accelerated partial breast irradiation (APBI)
provides an alternative to WBI that reduces treatment
time from weeks to days [6,10-12].

APBI studies using multiple interstitial catheters to
deliver fractionated radiotherapy have demonstrated
good Iong-term control rates and cosmesis with an
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acceptable safety profile at up to 12 years of follow up

tI2-I4). The use of a single balloon catheter for APBI has

demonstrated good control rates, cosmesis and safety at

up to 5 years followup [15-17] The majority of APBI
techniques require the use of an re2lridium source, which
in turn requires a heavily-shielded radiation vault and a

high dose rate (HDR) afterloader unit. These facilities are

not present in many geographical areas of the United
States due to the large capital expenditure [18]. An elec-

tronic X-ray source was developed as an alternative to
the re2lridium source for APBI. The electronic bra-
chytherapy (EBT) system (Axxent@, Xoft, Inc., Sunnyvale,

CA) uses a miniature HDR electronic 50 kV X-ray source

for intracavitary APBI in a minimally shielded environ-
ment [18-20]. The electronic source mimics an 1e2lri-

dium source and provides an equivalent or higher dose

rate with a steeper fall offofdose over distance [20]'
In prospective studies of balloon-based APBI that

enrolled patients prior to surgical implantation of the

balloon applicator, approximately 3oclo of Patients were

ineligible for irradiation following implantation l2O,2Il.
Nonconformance of the balloon to the lumpectomy cav-

ity or inadequate margins between the balloon surface
and the skin were the primary reasons for exclusion
from brachytherapy treatment in both the le2lridium

and EBT studies. This report examines surgical techni-
ques used during implantation of the EBT balloon appli-

cator and contains patient data from the first
multicenter EBT study. The initial publication of this
study focused on treatment outcomes and characteristics
of treated patients and tumors omitting critical surgical

aspects of the study [20]. Herein we evaluate character-
istics of both the ineligible and the eligible patients, the

complete listing of adverse events and data from patient
questionnaires. This report also provides an illustrated
lumpectomy procedure that details optimal design of
the lumpectomy cavity and overþing skin bridge in pre-

paration for EBT balloon applicator placement.

Methods
Overall results from the initial phase IV, prospective,
multiienter, non-randomized EBT study were reported
by Mehta, et al. [20], and the study methods were
detailed in that publication. Data not presented in that
paper regarding surgical details, characteristics of ineligi-
ble patients, adverse events, and patient questionnaires

will be presented here, and the methods pertaining to
those data are summarized below.

The study enrolled 65 patients at 10 study centers from
March 2007 to March 2008. The Institutional Review

Board at each of the 10 study sites approved the study
protocol. The study was conducted in accordance with
the Declaration of Helsinki and all applicable regulations.

The patient selection criteria were based on the
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American Society of Breast Surgeons Consensus State-

ment for Accelerated Partial Breast Irradiation and the
American Brachytherapy Society Breast Brachytherapy
Task Group report Í22,23). Patients were initially
screened for enrollment based on age (greater than 50

years), disease status (completely resected T1 invasive
ductal cancer or ductal carcinoma in situ, less than 2 cm
in diameter), availability for balloon applicator implanta-
tion within 5 weeks of their lumpectom¡ and pathologi-

cally negative surgical margins on permânent section of
at least 1 mm. Exclusion criteria included Pregnancy,
breast-feeding, a diagnosis of scleroderma, systemic
sclerosis, active lupus, or a histological diagnosis of infil-
trating lobular cancer, Each patient underwent informed
consent prior to enrollment. After balloon applicator
insertion, geometric conformance of the inflated balloon
to the surgical cavity was verified using computerized
tomography (CT) imaging as was a balloon surface to
epidermal skin surface distance of at least 7 mm. Patients

not meeting these criteria were excluded from treatment.
The EBT system was used to deliver intracavitary APBI

to eligible patients. The EBT system uses an electronic,
high dose rate, low energy (50 keV maximum energy) X-
ray tube integrated into a fleúble, multi-lumen catheter
to deliver radiation. A sterile, disposable, single use bal-
loon applicator functions as a guide for the X-ray source,

and a mobile controller allows the X-ray source to be

stepped within the balloon in order to tailor the radiation
dose distribution to the tissue surrounding the balloon. A
drainage system has been integrated into the Balloon
Applicator to allow for suction of air or fluid from the
lumpectomy cavity. The prescription dose delivered was

3.4 Gy twice daily for 5 days (10 fractions) to a distance

of 1 cm beyond the balloon surface. Additional details
about the system and treatment planning have been
described in prior reports [18-20].

Patient and tumor characteristics were compared
between groups of patients meeting all inclusion criteria
and those ineligible for treatment. Factors affecting the
success of implanting the balloon applicator and admin-
istering the prescribed radiation therapy were analyzed.

Patients answered a questionnaire after implantation
regarding their level of pain on a scale (normalized)
from 0 (mild/none) to 6 (severe). Patients also answered

a questionnaire post-treatment regarding their satisfac-

tion with this radiation therapy on a scale from 0 (not
satisfied) to 6 (very satisfied). Patient compliance with
the APBI regimen and all study procedures was

recorded. Adverse events were categorized by relation-
ship to treatment and using the CTCAE 3.0 grading sys-

tem 124). Any recurrences and new cancers detected
during the course of normal follow-up were recorded.
Patients were evaluated at 1, 6 and 12 months and
annually thereafter for up to 5 years.
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Results
In this phase IV study, 65 patients gave informed con-
sent and were fully evaluated for eligibility to participate

in the study, The inclusion and exclusion criteria were
met by 44165 (68"Á) patients, and 21 (32%) patients
exited the study without treatment. Reasons for inelig-
ibility included inadequate skin to balloon surface dis-
tance in 13 patients, balloon-to-cavity nonconformance
in 3, age under 50 years in 1 patient, spontaneous bal-
loon deflation in 2 patients (leading to withdrawal from
the study), a positive axillary lymph node in I patient,

and a positive margin on permanent pathologic analysis

in 1 patient. Patient characteristics of the eligible and

ineligible groups are shown in Table 1, and tumor char-
acteristics of both groups are shown in Table 2. The
majority of patients were post-menopausal Caucasian
women with no prior history of cancer and no family
history of breast cancer. The study was initially designed

to follow patients for 6 months. Six months of follow-up
data have been collected for 43lM (98%) patients, and 1

patient was lost to follow-up after the 3-month visit.
The protocol was amended to follow patients annually
for up to 5 years, a¡d 36144 patients consented to the
follow up phase of the study. One-year data are available

on 36 patients, with a median duration of follow up of
394 days.

Table 1 Patient Demographics at Baseline
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The implantation procedure was successful, and the
eligibility criteria were met in 4[4 patients with 3 excep-

tions: two patients with tumors of > 2.0 cm and one
who was under the age of 50 were allowed treatment. A
majority of balloon applicators were placed by a surgeon
(91%) in a procedure room of the surgeon's office (48%),

an outpatient clinic (30%), an operating room (11%) or
another location (11%). A radiation oncologist placed
the balloons in 9% of patients. A lateral approach was

most commonly used (59%) for insertion of the applica-
tor followed by an incision site approach in 27% of
cases, a medial approach í¡ 5%, and an inferior
approach in 70Á. L trocar was used during applicator
insertion in 27% of cases. The procedure lasted a mean
of 32 minutes (range 4-150 minutes) and was done on
average 22 days (range 0-61 days) after the lumpectomy.
Of the 44 patients who underwent balloon applicator
placement, local anesthetic and sedation were adminis-
tered in 18 patients at the time of applicator placement,

local anesthetic without sedation in 20 patients, and
sedation only in 1 patient. Five patients were not given
any local anesthetic or sedation during balloon applica-
tor placement.

The size and shape of each balloon applicator was
predicated to best fit the cavity geometry of each indivi-
dual patient in order to provide uniform contact
between the wall of the applicator and the resultant sur-
gical cavity. The 4-5 cm spherical balloon applicator was

implanted i¡ 84% of patients, the 3-4 cm spherical bal-
Ioon in 20,6, the 5-6 cm spherical balloon in 9% and the
5 x 7 cm ellipsoidal balloon in 5%. The mean volume of
fluid instilled was 56.5 cc (range 35-110 cc depending
on balloon size). After CT scan, the initial volumes were

adjusted to optimize balloon conformance to the lum-
pectomy cavity. The final adjusted balloon volume was a
mean of 57.7 cc (range 2L-L25 cc). Balloon conformance
was inadequate in 3 patients leading to exclusion from
the study. ln two of these three patients, the physician
attempted to place the balloon applicator, and in one
patient the cavity was assessed by ultrasound and deter-
mined to not be adequate for placement of a balloon
applicator. The time interval from lumpectomy to bal-
loon applicator placement or ultrasound assessment in
these 3 patients was 15, 19 and 16 days.

Assessment of the balloon and measurement of the dis-

tance from balloon surface to skin surface was evaluated

at the time of implantation as well as prior to the first
treatment. The distance was found to be inadequate in
13 patients leading to exclusion from treatment. Mean
distance from balloon surface to skin surface was 25.4

mm (median 15.0 mm, range 8-96 mm) in the 4[4 patients
who received treatment. For patients who reported CTC
grade 1 and grade 2 skin toxicities, such as erythema,

T¡eated
Pat¡ents

lneligible P-Value
Pat¡ents

Number of Patients

Age: mean (r¿nge)

Ethnicity: n (%)

Caucasian

African-American

Asian

Menopausaì Status: n (%)

Pre-Menopausal

Peri-Menopausal

Post-Menopausal

Prior history of cancer: n (%)

Yes

No

Not reported

Familial History of Breast Cancer:

n (%)

No Family History

First Degree Relative With
Breast Cancer

Second Degree Relative
With Breast Cancer

44

64 years
(4s-84)

38 (864%)

s (1 1.4%)

1(2.3%)

21

64 Years
(48-83)

r9 (90.s%)

2 (9.5o/o)

o (0 o%)

P=NS

P=NS

1 (2.3%)

2 (46%)

41 (932%)

I (4.8%)

1 (4.8%)

19 (90.s%)

P=NS

P=N5

P=N5

I (r8.2%)

36 (81.8%)

0 (0.0%)

3 (14 3%)

17 (8r.0%)

I (4 8%)

28 (640,6)

13 (30%)

14 (667%)

6 (28.6%)

o (0%)

NS = not s¡gnificant.

4 (9o/o)
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Table 2 Tumor Characteristics
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Treated (n = 44) lneligible (n = 21) P-Value

Tumor Size: mean (range)

lnitial volume of excised tissue: mean (range)

Excised volume after re-excision: mean (range)

Add¡tional surgery to assure negative margins:

Yes

No

Not reported or not applicable

AJCC Class: n (%)

Tis

Tla

Trb

Tlc

Tlmic

12

Not reported

Histopathologic Grade

G1 Well Differentiated

G2 Moderately Differentiated

G3 Poorly Differentiated

Grade Not Available

Not reported

Breast Cup Size

B

C

D

Not reported

Lesion Location: Side

Left Side

Right Side

Lesion Location: Vertical

Upper

Lower

Midline

Lesion Location: Horizontal

Outer

lnner

Midline

Not reported

'1.2 cm (0.2-2.8 cm)

63.6 cc (15-180 cc)

32.ó cc (7-60 cc)

9 (20.s%)

34 (77.3%)

1 (2.3%)

12 (273%)

I (2.3%)

8 (18.2%)

21 (47.796)

0 (0.0%)

2 (46%l

o (00%)

12 (27.3%)

18 (40.9%)

10 (22.7%\

4 (91%)

0 (0.0%)

12 (27.3%)

16 (36.4%)

11 (2s.0%)

s (r r.4%)

27 (61.4%)

17 (38.6%)

29 (6s.9%)

10 (22.7%)

s (11.4%)

26 (59.1%\

10 (22.7Vo)

I (18.2%)

0 (0,0%)

1,2 cm (0.01-5,5 cm)

69.2 cc (35-144 cc)

N/A

1 (4.8%)

20 (9s.2%)

0 (0.0%)

4 (19.1%)

3 (14.3%)

4 (19.1%)

8 (38.1%)

l (4.8%)

0 (0.0%)

r (4.8%)

s (23.8%)

e (42.e)%

1 (4.8%)

s (23.8%)

1 (4.8%)

7 (33.3%)

4 (1e.1%)

2 (e.s%)

8 (38.1%)

14 (66.7%)

7 (33.3%)

14 (667%)

3 (14.3%)

4 (19.1%\

I (38.1%)

6 (28.6Vo)

s (23.8%)

2 (es%)

P=N5
P=NS

P=N5

Þ=NS

P=NS

P=NS

P=NS

P=NS

P=N5

cc = cubic cent¡meters, cm = centimet€rs, NS = non-signifìcant.

hypopigmentation, ecchymosis, and hyperpigmentation,
the mean skin spacing assessed on CT prior to the first
fraction was 14.8 mm (median 15.0 mm, range 6-28 mm).

The prescription dose was 34 Gy in 10 fractions over
5 days. The mean dwell times were 6.6, 7.8, 8.4, and
10.2 minutes in patients with a balloon size of 3-4 cm,
4-5 cm,5-6 cm, and 5 x 7 cm, respectively [20].

Patients were asked to rate procedural pain on a scale

of 1 (mild/none) to 6 (severe). In the 5 patients who did
not receive local anesthetic or sedation during balloon
applicator insertion, a mean score of 1.8 was tabulated'

The mean score was 1.5 for the 20 patients who
received local anesthesia, 0 for the patient administered
sedation, and 2.1 for the 18 patients who received both
local anesthesia and sedation. Patients were also asked

to complete a survey about their ParticiPation in the
study. Patient satisfaction was measured on â scale from
0 (not satisfied) to 6 (very satisfied). At one month post-
treatment, the mean score for overall satisfaction with
treatment was 5.8 (range 4-6). The mean score for over-

all satisfaction with study participation was 5.7 (range 2'
6). The most common reason given by patients for
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participating in this study was physician recommenda-
tion (91% of patients) followed closely by a shortened
radiation treatment time (86%) and delivery of radiation
to a smaller area of the body (77Vo). 'IweIve of the
patients (27ot6) indicated that having a local treatment
facility was a factor in their decision to participate.
Study centers were all located in or near major cities
with cancer centers (Oklahoma City, OI(, Evergreen
Park, IL, Chicago, IL, Seattle, WA, Providence, RI, San

Mateo, CA, Marietta, GA, New York City, NY, White
Plains, NY, Silver Spring, MD).

Adverse events were generally mild and manageable
during treatment and over a median duration of follow
up of 394 days. Table 3 reviews Grade 2-3 adverse
events as reported by Mehta, et al. [20], and provides all
Grade I adverse events. There were no serious adverse

events. Four patients had CTC grade 3 toxicities (blister-

ing in l, breast tenderness in 1, and moist desquamation
in 2) with subsequent resolution in the post-treatment
period as described in detail elsewhere 120,251. All other
adverse events were Grade 1 or 2.

Discussion
The American Society of Breast Surgeons and the
American Brachytherapy Society have published guide-
lines for the screening and selection of patients for
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^PBl 
122,23), and these guidelines formed the basis for

patient selection in the EBT multicenter study [20]. Of
the 65 patients that met the initial screening require-
ments, 44 patients met all eligibility criteria and were
treated. The majority of the 21 patients not eligible for
treatment were disqualified at the time of implantation
for inadequate balloon conformance to the tumor cavity
or inadequate distance from skin to balloon surface. In
this study, patients were enrolled and screened post-
lumpectomy. For patients undergoing lumpectomy with
the intention of pursuing APBI, a surgeon should be
able to determine at the time of lumpectomy whether a

patient is likely to meet the eligibility requirements for
successful post-operative balloon implantation [11]. The
surgical technique used at the time of lumpectomy can
help promote successful balloon spacing and help the
patient meet the eligibility criteria. Careful attention to
the depth of the lesion from the skin using ultrasound
measurements is needed for optimal design of the lum-
pectomy and the post-lumpectomy cavity, which will
determine balloon position. Many patients have tumors
too close to the skin or more extensive than appreciated

on pre-op and intra-op imaging. These patients end up
with a narrow skin bridge or positive margins and
would not be candidates for APBL With rather simple
modifications of certain oncoplastic techniques, the

Table 3 Adverse Events

Adverse Event Grade 1 Grade 2 Grade 3

Blistering

Bruising

Desquamation, Dry

Desquamation, Moist

Drainage, Serosanguinous

Dry Skin (Breast)

Ecchymosis

Erythema, redness/rash

Fatigue

Fibrosis

Firmness (Breast tissue)

Firmness (Skin)

Hyperpigmentation / Hypopigmentation / Skin Discoloration

Induration

lnfection

Itching / Prurit¡s

Mass, 2.5 cm, non-calcified

Pain (Rib)

Pain / Tenderness / Discomfon

Seroma

5welling

Wound complication, non-infection

2 (4s%)

1(2.3%)

1(2.3%)

1(2.3%)

I (2.3%)

2 (4.5%)

1(2.3%\

19 (43.2%)

2 (45%)

r (2.3%)

2 (4s%)

2 (4-s%)

6 (r36%)

3 (68Vo\

0

4 (9.1%)

1(2.3%)

1(23%\

7 (15.9Vo)

0

2 (45%l

t (2.3%)

0

0

1 (2.3%)

0

0

0

0

8 (18.2%)

4 (91%)

I (2.3%)

0

0

3 (6.8%)

0

2 (4s%)

0

0

0

5 (11/%)

2 (4s%)

0

0

1 (2.3ok)

(45%)

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

I

0

0

0

(23%)

Number (%) of treated pat¡ents reporting each adverse event by CTC arade (N = 44).

CTC = Common Terminology criteria, cm = centimeter.
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overlying skin can be excised or margin width increased

in such a way that the deeper 270 degrees of the lum-
pectomy base is still ideally radiated and treated opti-
mally with APBI. This requires joint pre-op planning by
the surgical and radiation teams. This methodology
increases dramatically the number of acceptable APBI
candidates and decreases poor balloon placement and
conformity issues.

An illustrated lumpectomy procedure that details opti-
mal design of the lumpectomy cavity and overlying skin
bridge in preparation for EBT balloon applicator place-
ment was developed at this site during this trial and is
included as an example; these procedures may need to
be modified given individual differences between
patients. Figure I illustrates a lesion just superior to the
areola. Since a standard lumpectomy would remove
approximately 1 cm of normal breast surrounding the
lesion, the overlying skin bridge would be too thin for
balloon-based APBL The EBT balloon appears to be
slightly thicker than other APBI balloons. 'ùfhen the bal-
loon is inflated, the tissue bridge superficial to the bal-
loon tends to compress to a greater degree with the
Axxent balloon than with other APBI balloons. Conse-
quently the overlying skin bridge should be a minimum
of 1.2-1.5 cm. In this example it is necessary to excise

all breast and skin within an area of less than 2.5 cm ol
the skin surface. As seen in Figure 2, this can readily be

accomplished by using modifications of the standard
oncoplastics incisions. Since the lesion in this case was

close to the areolar edge, we chose a bat wing masto-
pexy. \ùlith this approach for APBI, we are also inter-
ested in the tissue depth between the back side of the
balloon and the underlying ribs and lung. By not carry-
ing the excision to the full thickness commonly illu-
strated in oncoplastics descriptions [26], we preserve
some breast tissue to add to the posterior spacing and
offer more lung protection.

Retractors were not used in order to avoid beveling
toward the skin. Instead of retractors, two prolene
stitches were placed lateral and medial to the lesion, and,

as these were pulled upward, electrocautery was used to
cut toward the lesion. The flat superficial surface is
where the skin island is located. Beveling outward is

minimal, and the bottom side of the removed tissue "V"s

downward, resulting in a shape similar to that of a typical
solitaire cut diamond. It is important to have supporting
breast tissue structure, especially in older women.

Optimal closures (Figure 3) were performed in three
Iayers and began deeper than conventional closure, at
least 12-15 mm from the skin, making sure to take a

generous thickness of tissue. The dense superficial fascia

of the breast and superficial dense breast tissue when
present will hold the sutures for this layer most effec-
tively. An option for a resilient closure, which will not
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F¡gure 1 Side view of a small breast cancer just superlor to the
areolar edge

collapse during balloon inflation, is the use of a run-
ning barbed suture, such as a Quill suture, for each of
these layers. An inflated balloon exerts pressure against
the skin, and an adequate skin bridge will maintain the
distance from the balloon to the skin surface. The
greater the volume of the balloon, with the attendant
compression of adjacent breast tissue, the more fully
the target breast tissue will be irradiated to achieve
margin sterilization. These techniques usually place the
center of the inflated balloon slightly deeper than the
original tumor center but maintain all residual breast
tissues within 1 cm of the lumpectomy tightly com-
pressed to the balloon surface for optimal therapy (Fig-

ure 4). In some patients, implantation of the balloon
may be possible at the time of lumpectomy. Alterna-
tively some surgeons have used a removable place-
holder device, a cavity evaluation device (CED), to
preserve the cavity while fashioning an easily accessible
tract between the cavity and the skin surface [11]. This
can facilitate balloon implantation in the post-operative
period. Post-operative antibiotic coverage is used in
this circumstance to lessen the risk of infection. As
with other devices, the surgical technique should be be

discussed with the radiation oncologist to enable
proper treatment planning.
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Figure 2 Modified bat wing approach, This approach allows

excision of the tumor and a thin skin bridge but preserves posterior

breast tissue for lung spacing

Figure 3 Closed incision with several layers of running barbed
sutute-
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In this stud¡ balloon applicators were implanted up to
61 days post-lumpectomy. ln the 3 patients with inade-

quate balloon conformance to cavity geometry the time
from lumpectomy to implantation for each was 15, 16

and 19 days, which was less than the mean for the study
group. Tumor characteristics were similar between the
eligible group and ineligible group. The age range of
patients was 45-84 years, with a range of lesion sizes

from 0.2-2.8 cm. Breast cup sizes were evenly distribu-
ted between B, C, and D. No apparent trends were
noted between eligible and ineligible patients although
the sample size limits statistical anaþis.

The prescription dose of 34 Gy was delivered in 42144

patients, anò,21M patients received total doses of 30.6 and

33.96 Gy [20]. Treatment was well tolerated, and adverse

events were similar to adverse events with other forms of
APBI. Complications associated with the implantation of
the balloon applicator are similar to complications
reported during the insertion ofa post surgical drain [27].
This type of complication has also been reported with
1e2lr-based balloon brachytherapy [1 1,1 5,16]. During this
EBT study one patient had incisional redness/drainage at

3 months post-treaünent, 2 patients had infection at 3 and

6 months, respectively, and 2 patients had seromas at or
within 4 weeks of treatment. The patients who were

Figure 4 Electronic brach¡herapy balloon inflated w¡th source

active in place with adequate skin spacing
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Table 4 comparison electron¡c brach¡herapy (EBT) and le2lr¡d¡um brachytherapy (lBT)
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Patient/Tumor Cha¡a(teristi(s EBT IBT

Number of Patients Enrolled

Number of Patients Treated

Age: mean (range)

Menopausal Status: n (%)

Pre-Menopausal

Peri-Menopausal

Post-Menopausal

Tumor S¡ze: mean (range)

tuCC Class: n (%)

Tis

Tla

Tlb
Tlc
r2

Histopathologic Grade

G1 Well Differentiated

G2 Moderately Differentiated

G3 Poorly Differentiated

Grade Not Available

65

44 (67.7%)

64 years (45-84)

1 (2.3%)

2 (4.6%)

41 (932%)

1.2 cm (0.2-2.8 cm)

12 (27.3%)

1 (2.3%)

8 (18.2%)

21 (47 7%l

2 (46%)

12 (27.3%)

18 (409%)

10 (22.7%)

4 (e.t%)

75

43 (s7.3%\

69 yeaß (50-90)

0

2 (s%)

41 (95%',)

'].0 cm

0

9 (21%)

16 (37%)

18 (42%)

0

17 (40%)

16 (37%)

6 (1496\

4 (e%)

Minimum Distance from Balloon to Skin Surface 6mm 5mm

Breast Cup Size

B

c
D+

0

12 (27.3%)

16 (36.4%)

11 (2s.0%)

s (r 1.4%)

1(2%)

9 (21%\

1s (35%)

1t (26%)

7 (16%)Not reported

Cosmesis

Good - Excellent cosmesis at 1 month

Good - Excellent cosmesis at 1 year

Good - Excellent cosmesis at 5 years

EBT

3s/44 (80%)

24/32 (7s%)

IBT

38/43 (88%)

3s/ß @1%)

Adverse Events in > 2 pat¡ents

Blistering

Bruising / hematoma

Catheter Site Drainage

Desquamation, Dry

Desquamation, Moist

Dry Skin (Breast)

Ecchymosis

Edema (breast)

Erythema, redness/rash

Fibrosis

Hyperpigmentation / Hypopigmentation

lnduration

lnfection

Itching / Prurit¡s

Pa¡n, tenderness, discomfort

Rash

Seroma

Skin lritation

EBT "

3 (6.8%)

1(2.3%)

0

2 (4.s%)

3 (6.8%)

2 (4.50/0)

1 (2.3%)

0

27 (61 4%',)

2 (4.s%)

9 Qjs%)
3 (6.8%)

2 (45%)

4 (9.1%)

13 (29.5o/o)

0

2 (4.5o/o\

0

IBT b

2 (3.7%)

3 (s.6%)

28 (s1.9%)

7 (13.0%)

3 (s.6%)

6 (1 1.1%)

17 (31.s%)

8 (14.8%)

31 (51.4%l

3 (s.6%)

s (9.3%)

1 (1.9%)

2 (3.7%)

s (e 3%)

23 (426V0)

4 (7 4ok\

6 (il 1%)

3 (s.6%)

P¿t¡ent and tumor character¡stics at baseline, cosmesis at I month and 'l or 5 years, and adverse events (breast and skin symptoms and signs) following EBT at 6

months as reported herein and by Mehta, et al., 20 or IBT at I month as reported by Keisch, et al. 2r

"Adverse events ¡n I or 2 patients ¡n the EBT study (not listed above) included firmness of breast tissue, skin firmness, non-calcified mass (2.5 cm), rib pain,

serosanguinous drainage, swelling, and wound complication (non-infection).
bAdverse events in 1 or 2 patients ¡n the IBT study (not listed above) included abscess, eschar, mast¡tis, serosanguinous drainage, telang¡ectasia, and

vasodilatation.2a
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diagnosed with infection were treated with oral antibiotics,

and the infections resolved. Study sites used standard
wound care procedures at the skin exit site, which
included the use of topical antibiotic ointment and/or
hydrogen peroxide. Patients were instructed to wear a sur-
gical bra and avoid showering during the 5-day treatment
period. Patient compliance with the treatment regimen
was excellent. Patients expressed satisfaction with the con-

duct of the study as well as the delivery of the radiotherapy
based on a questionnaire given at follow-up visits. Mehta,
et al., reported cosmesis to have been evaluated as good to
excellent by 80% of patients at 6 months [20].

Our initial experience with both a new balloon applica-

tor and a novel radiation source parallels the initial
experience with the re2lr-based balloon brachytherapy

ÍI7,211, and the two studies are similar in enrollment,
subsequent treatment eligibility, patient characteristics,
tumor characteristics, and cosmetic results following
EBT and le2lr-based brachytherapy as summarized in
Table 4 lI7,20,2L1. The range and frequency of adverse

events were similar for erythema, pain, and infection.
However, catheter site drainage was reported in 52% of
patients following re2lr-based brachytherapy but was not
reported with EBT. This may be due to differences in the
design of the balloon applicators. The most significant
difference with the EBT system is the use of an electronic
high dose rate, low energy X-ray source to generate
radiation, which eliminates the issues involved in the
handling and storage of radioactive isotopes [18]. Many
radiation treatment centers as well as community hospi-
tals across the United States lack the funds and infra-
structure to maintain isotopes or build heavily shielded
treatment rooms that are required for the delivery of
HDR brachytherapy. The EBT system does not require a

heavily shielded treatment room or an HDR brach¡her-
apy afterloader. The EBT system should provide a means

that will allow women not currently able to travel to
radiation facilities with HDR brach¡herapy afterloaders
to be treated within their local communities and receive

state ofthe art breast radiotherapy as an adjunct to mod-
ern breast conserving surgery.

Conclusions
Early stage breast cancer can be treated with breast con-
serving therapy and accelerated partial breast irradiation
using electronic brachytherapy. Treatment was well tol-
erated, and these early outcomes were similar to the
early outcomes with iridium-based balloon
brachytherapy.

Abbreviations
APBI: accelerated partial breast irradìation; CED: cav¡ty evaluat¡on device; CI:

computer¡zed tomography; CTC: Common Terminology Criteria; cm:
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Travel Distance to
Radiation Therapy and
Receipt of Radiotherapy
Following
Breast-Conserving Surgery

William F. Athas, Meg
Adams-Cameron, William C. Hunt,
Andrew Amir-Fazli, Charles R. Key

Breast-conserving surgery @CS) fol-
lowed by radiation therapy is an effica-
cious alternative treatment to mastec-
tomy for women with early-stage breast
cancer (1,2). However, l5o/r30%o of the
women treated with BCS for early-stage
disease fail to undergo postoperative
breast irradiation, despite the known in-
creased risk of ipsilateral recurrence as-
sociated with the omission of radio-
therapy (j-8). Older age has been
identified as a major determinant of not
receiving radiotherapy after BCS
(4,6,7,9) Other factors that could ac-
count for failure to receive radiation
therapy, particularly among younger
\ryomen, remain to be identified.

Travel distance to a radiation-
treatment facility may influence the re-
ceipt of postoperative breast irradiation.

Radiotherapy that follows BCS typically
involves daily treatments (weekends ex-
cluded), for a period of 5-6 consecutive
weeks. The necessity of long-distance
travel may increase the inconvenience
or cost of radiotherapy to a point where
it simply is not feasible to receive treat-
ment. A study of breast cancer treatment
conducted in the mid- to late-1980s in
the Seattle-Puget Sound area found that
living in a county without a radiation-
treatment facility was associated with a

50%o lower likelihood of receiving ra-
diotherapy after BCS (4). A similar con-
temporaneous study in New Mexico (3)

found no relationship between radio-
therapy and travel distance, but the
analysis was limited to manual identifì-
cation of geographic clustering of BCS
patients not receiving radiotherapy. In
this study, we used a geographic infor-
mation system (GIS) to measure actual
patient travel distances to radiation-
treatment facilities to more precisely ex-
amine the relationship between travel
distance and receipt of radiotherapy af-
ter BCS.

For our analysis, all cases of local-
ized breast cancer diagnosed in 1994
and 1995 in female residents of New
Mexico were selected from the New
Mexico Tumor Registry (NMTR) data-
base. The NMTR, a member of the Na-
tional Cancer Institute's Surveillance,
Epidemiology, and End Results (SEER)
Program,l collects information on all
cases of cancer in New Mexico residents
by use of the methods previously de-
scribed (3,8). Native-American women
were excluded from the analysis be-
cause the NMTR does not record their
addresses at diagnosis. Stage of cancer
at diagnosis was coded according to the
SEER Summary Staging Guide (10),
which defines localized cancer as an in-
vasive cancer confined to the organ of
origin. For classihcation of patients by
treatment received, we considered all
therapy that occurred in the first 4

months of cancer-directed therapy, the
standard SEER definition for the first
course of therapy. Surgery was classi-
fied as either mastectomy or BCS. BCS
included lumpectomy or excisional bi-
opsy, quadrantectomy, wedge resection,
partial mastectomy, and subcutaneous
mastectomy. For the BCS case subjects,
we considered that adjuvant radio-
therapy was received if the NMTR ¡ec-
ord documented radiotherapy during the
fìrst course of therapy.
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The address at diagnosis was ob-
tained for each case subject from the
NMTR database and geocoded by use of
ArcView 3.0a software (Environmental
Systems Research Institute, Redlands,
CA). Approximately 70% of the case

subjects were geocoded to a unique
street address. The remaining 30% of
the subjects, most of whom had either
post offrce boxes or rural routes as their
addresses, were geocoded to the cen-
troids of their ZIP codes. Twelve radia-
tion-treatment facilities were opera-
tional in New Mexico or in nearby areas

in 1995. Four facilities were located in
Albuquerque, NM; two in Las Cruces,
NM; one each in Santa Fe, NM,
Roswell, NM, Farmington, NM, and
Carlsbad, NM; and one each in El Paso,
TX, and Durango, CO. Each treatment
facility was geocoded to a unique street
address. We assumed that each patient
was treated at the nearest facility and
used the GIS to calculate the shortest
travel distance to it.

A total of Il22 women diagnosed
with localized breast cancer were in-
cluded in the analysis. Of these, 533
(48%) were treated with BCS, and 409
(77Yo) received radiation therapy fol-
lowing BCS (Table 1). Age was a strong
and statistically significant predictor of
post-BCS radiotherapy (two-sided P for
trend <.0001). Among women less than
60 years ofage,83o/o received follow-up
breast irradiation compared wiÍh79%o of
those aged 60-69 years and 63%o of
those 70 years and older. After adjusting
for the effects of race/ethnicity and
travel distance, patients 70 years and

older were roughly three times less
likely to receive radiotherapy after BCS
compared with patients younger than 60
years. Race/ethnicity was not predictive
for receipt of radiotherapy following
BCS.

After adjustment for age, the likeli-
hood of receiving radiotherapy follow-
ing BCS decreased significantly with in-
cleasing travel distance to the nearest
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Table 1. Effect ofage, racelethnicity, and travel distance to nearest radiation-treatment facility on the likelihood ofreceiving radiation

therapy (RT) following breast-conserving surgery (BCS) for early-stage breast cancer (New Mexico,1994-1995)
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No. of
case patients

No. who
received BCS (%)

No who received RT
following BCS (%)

Odds ratio
(95% Cr)* P for trendf

All

Age, y
<50
50-s9
60-69
>70

Race/ethnicity
White, non-Hispanic
rl/hite, Hispanic
Other

Travel distance, miles
<10.0
t0.o-24 9
25H9.9
50.0-74.9
7s.0-99.9
>100.0

248
236
257
381

1122 533 (48)

r3l (s3)
l4l (60)
112 (44)
l4e (39)

3e1 (48)
123 (46)
te (4s)

2e8 (48)
87 (55)
40 (53)
26 (33)
51 (s1)
31 (3s)

40e (77)

10'1 (82)
120 (8s)
88 (79)
e4 (63)

29s (7s')
97 (7e)
l7 (89)

243 (82)
7s (86)
3l (78)
r8 (69)
2e (s7)
13 (42)

1.00 (referent)
1 24 (0.64-2 44)
0 88 (0.4s-1.72)
0.36 (0.2H.64)

1.00
0.84

(referent)
(o 49-1.43)

2.01 (0.40-10.2)

1.00 (referent)
1.22 (0 6l-2.4s)
0.64 (0.28-r.46)
0.48 (0.19-1.1e)
0.26 (0.14-{.50)
o.l3 (0.06-0.30)

810
270
42

621
158
76
79

100
88

<.0001

<.0001

*Odds ratios and 95To confidence intewals (CIs) were adjusted for age, race/ethnicity, and travel distance by use of multiple logistic regression.

tTests for trend were computed by fitting logistic regression models to continuous values ofthe varjables. All P values are two-sided.

radiation-treatment facility (two-sided P
for trend <.0001). Only 5l%o of the
women living 75 miles or more from the
closest facility received follow-up radio-
therapy compared wilh 69%0 of those
living 50-74.9 miles away and 82/o of
those residing within 50 miles' travel
distance. The percentage of women re-
ceiving BCS compared with those who
received mastectomy did not vary ac-

cording to travel distance for radio-
therapy (data not shoum).

To illustrate the travel-distance rela-
tionship on a continuous scale, a

smoothed plot of the adjusted log-odds
and travel distance was produced by use

of a generalized additive model (Fig. 1).

A square-root transformation of travel
distance was used to spread out the data

and to provide greater visual clarity for
distances less than 20 miles. The likeli-
hood of receiving radiotherapy after
BCS increased slightly with travel dis-
tance to approximately l0 miles,
then declined steadily at greater dis-
tances.

Our finding of a significant inverse
relationship between travel distance and

receipt of radiotherapy following BCS
could, in part,reflect an inability to ac-

curately establish administration of ra-
diotherapy for case subjects residing in
outlying areas. This seems unlikely,
given that NMTR personnel routinely
review treatment information aL all ra-
diation facilities in the state and nearby
out-of-state areas to document therapy
as completely as possible. Our substitu-

Fig. 1. Log-odds ofreceiving radiation therapy following breast-conserving surgery for early-stage breast

cancer is plotted against the square root of üavel distance to the nearest radiation-treatment facility The

smooth curve (solid line) was produced by use of a generalized additive model (-l.l) computed with the

"gam" function ofS-PLUS Q2).Themodel, a generalization ofthe usuaì logistic regression model, allows

the effect of travel distance to be incorporated as an arbitrary smooth function. We chose a locally

weightedrunning-linesmoother(S-PLUSLOESS)withaspanof0.50'WiththisLOESSsmoother,the
fitted value at each observed travel distance is computed from a weighted logistic regression by use ofthe

50% ofthe data that are nearest to the target point. The weight given to each data point decreases rapidly

with the distance from the target point The model contained an LOESS term for age and an indicator for

non-Hispanic white racelethnicity- Approximate 95% pointwise confidence intervals for the curve are

given (dashed lines), and the "rug" at the base of the figure shows the frequency distribution of travel

distances.

tion ofZIP code centroids for street ad-
dresses for those case subjects without a

unique address at diagnosis also may
have produced a spurious result. Again,

this seems unlikely, since travel dis-
tances calculated from unique street ad-

dresses were strongly correlated (Pear-

son r : .97) with distances calculated
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from corresponding ZIP code centroids.
'We also believe that calculating travel
distances by assuming treatment at the

nearest radiation-treatment facility did
not introduce a serious misclassification
error into our analysis. The small num-
ber of treatment facilities (n : 12) and

the relatively large distances between
major population centers in New
Mexico likely mean that most patients

receive radiotherapy as close to home as

possible.
A number of factors may influence

the observed association between travel
distance and radiation treatment, includ-
ing socioeconomic status, type of health
care insurance, and regional practice
patterns. Such factors were not exam-
ined in this study and warrant further
investigation. Our observation that
travel distance did not influence whether
a patient received BCS or whether she

received mastectomy suggests that little
geographic variation in practice style in
the use of adjuvant radiotherapy occurs
in New Mexico. We are currently con-
ducting a survey of New Mexico women
treated only with BCS for early-stage

breast cancer to gain insight into why
they did not receive adjuvant radiation
therapy. Results from our ongoing study

should assist in the interpretation of the

findings reported here.
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Patient Compliance Is Critical for Equivalent
Clinical Outcomes for Breast Cancer Treated by
B reast-Cons ervation Therapy

Li, Benjamin D. L. MD"; Brown, Williarn A. MD"; Ampil,
Frederico L. MDt; Burton, GaryV. MD*; Yu, Herbert MD, PhD+;
McDonald, John C. MD*

Abstract

Objective: To determine the compliance with a standard breast-conservation
therapy (BCT) program in a predominantþ indigent, minority population of patients
with early breast cancer (stage I and II) served by a rural state institution in the
South; to compare the clinical outcomes of this group with those reported in clinical
trials; and to examine the socioeconomic factors that may have contributed to the
rate of compliance.

Summary Background Data: Disease-free survival and overall survival in earþ
breast cancer treated by BCT versus modified radical mastectomy are reported to be
equivalent in prospective randomized trials. However, patients enrolled in clinical
trials may not be representative of patients living in the various diverse communities
that make up the United States. The authors'hytrlothesis is that patients enrolled in
clinical trials at the national level may not be representative of indigent patients in
the rural South and that clinical trial results may not be directly applicable.

Methods: A retrospective review of SS women with early-stage breast cancer treated
from Lggo to 1995 was performed. Clinical data, compliance with treatment and
clinical follow-up, and recurrence rates were examined. Statistical analysis
performed include the Fisher exact test, Kaplan-Meier survival analysis, and log-

ä



rank test.

Results: Full compliance (defined as completion of the entire course of radiation
therapy and clinical follow-up) with the BCT prograrn was observed in only J6o/o of.

patients. Fifteen of the gb noncompliant patients did not complete radiation
therapy. A significantly higher local failure rate was observed: B of these 15 patients

GS%) have had local failure. In contrast, patients who were either in full compliance
with the BCT program or were deficient only in that they missed part of their clinical
follow-up had local failure rates of 5% Glzo) and to%o (zlzo), respectively. Age,
race, stage of cancer, economic status (measured by availability of medical
insurance), distance of patient's residence from the hospital, and education level
were evaluated as potential predictors of compliance. None predicted patient
compliance, although a trend toward higher compliance was noted in patients with a
higher education level, as determined by literacy testing.

Conclusions: Compliance with the BCT protocol at the authors' institution was worse
than reported in clinical trials, and noncompliance translated into a significant
increase in the local failure rate. Factors examined suggest that literacy may play a
role in predicting compliance. Although BCT should be discussed with all breast
cancer patients, the judicious application of clinical trial data to an institution's local
population is warranted.

Several studies have reported that the percentage of patients with breast carcinoma
treated by breast-conservation therapy (BCT) is lowest in the southern region of the
United States. r-4 Socioeconomic factors, such as age, race, income level, access to
regional treatment centers, and education level, have also been proposed as

determinants of the use of BCT for the treatment of early breast cancer. 5-Z

Based on carefully designed prospective randomized trials, the result of BCT for the
treatment of early-stage breast cancer, as measured by local recurrence and overall
survival, is equivalent to that of modified radical mastectomy. B-rr The investigators
from the National Surgical Adjuvant Breast and Bowel Project (NSABP 8-o6)
concluded after aL2-year follow-up that no significant differences were found in
overall survival, disease-free survival, or distant disease-free survival in patients
treated by lumpectomy, axillary node dissection, and radiation therapy (XRT)
compared with modified radical mastectomy. 10 Based on data from this and other
prospective randomized trials evaluating BCT versus modified radical mastectomy,
the National Institutes of Health issued recommendations after a consensus
development conference that BCT with XRT was preferable for most women with
stage I and II breast cancer. 12

Large clinical trials are performed under optimal conditions with excellent
compliance and follow-up rates. The success of BCT is highly dependent on
compliance with XRT to minimize the risk for local recurrence. In the reanalysis of



the NSABP 8-o6 trial at 12 years of follow-up, patients treated with lumpectomy
without XRT had a local failure (LF) rate of gS%. The LF rate was approximately
to%oinpatients treated with lumpectomy and XRT. These results were comparable
to those of other clinical trials addressing the same issue. 9,to

The success of BCT is also highty dependent on clinical follow-up to identify, in a
timely fashion, patients in whom local recurrence does develop. In the NSABP 8-o6
trial, patients with local recurrence underwent mastectomy, and this resulted in
overall survival rates equivalent to modified radical mastectomy. to However, if
local recurrence were not identified in a timeþ fashion by a clinical follow-up
program, the chance for cure is likely to be reduced.

Patients enrolled in clinical trials may not be representative of patients living in the
various diverse communities that make up the United States. Regional access to
healthcare and socioeconomic factors such as education level, cultural background,
and personal income may have an impact on compliance. 4-7 Our hypothesis is that
patients enrolled in clinical trials at the national level may not be representative of
indigent patients in the rural South, and that clinical trial results may not be directþ
applicable. Thus, in this study, we intend to examine compliance with a BCT
program and the resulting clinical outcomes in a population of primarily indigent
patients served by a public hospital in the rural South. The objectives are to
determine the compliance with a standard BCT program (XRT and clinical follow-
up), to compare the clinical outcomes of these patients with those reported in
clinical trials, and to examine the socioeconomic factors that may have contributed
to the rate of compliance.

@ zooo Lippincott Williams & Wilkins, Inc.
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Abstract

Purpose Treatmenl access underlies quality cancer care. We hypothesize that

mastectomy rates in a rural state are independently influenced by distance to

radiation therapy (XRT) and by changing XRT access through opening new

lacilities.

Pat¡ents and Methods Early-stage breast cancer patients diagnosed from
'1996 to 2000 were ¡dentified in the Virg¡nia state registry. Distance from

patient z¡p code to nearest XRT facility was calculaled wilh geographical

software. Distance to XBT facility (< 10, > 10 to 25, > 25 to 50, and > 50

miles), American Joint Committee on Cancer tumor stage, age, race, and

diagnosis year were evaluated for ¡nfluencing mastectomy late. Mastectomy

use within 15 miles of five new facilities was assessed before and after

openrng.

Besults Among 20,094 patients, 43olo underwent mastectomy, 537o underwent

lumpectomy, and therapy ol 41" ol patients is unknown. Twenty-nine percent

of patients lived more than 10 miles from XRT facility. Mastectomy increased

with distance to XRT facility (43/" aÌ. < 1 0 miles, 47"/o àl > 1 0 to 25 miles, 53%

at > 25 to 50 miles, and 58% at > 50 miles; P < .001). Among 11,597 patients

with T1 (< 2 cm) tumors, mastectomy also varied by distance (31% at < 10

m¡les, 36% at > 10 to 25 miles, 41"/" al> 25 lo 50 miles, and 49"/" al> 50

miles; P<.001). ln mult¡variate analysís, mastectomy use was independently

inlluenced by XRT distance after adjusting for age, race, T stage, and

d¡agnosis year. Over the study period, mastectomy rates declined lrom 48% to

437o across Virginia, and there were similar declines in a 1S-mile area around

four new radialion facilities in urban settings. However, maslectomies

decreased Írom 61% 10 45% around a new XRT facility in a rural setting.

Conclus¡on D¡stance to XRT facility s¡gnif¡cantly impacts maslectomy use.

Opportunities for increasing breast-conservation rates through improved XRT

access exist.

INT'RODTJC:IION

Access to appropriate and current cancef trealmenl resources is a

fundamental condition for achieving universal, high-qual¡ty cancer care in the

United States. The National lnstitutes of Health Consensus Conference

statemenl of 1990 established breast conservation as a standard of qual¡ty



care by concluding that "breast conservation treatment is an appropriate

method of primary therapy for the majority of women wilh stage I and ll breast

cancer."l Breast-conserving therapy (BCT) entails surgical removal ol the

primary tumor with adequate margins, evaluation of the axillary nodes, and

local breast irradiation. The use of BCT serves as an importanl measure ol

variation in treatment patterns for a populat¡on. Allhough clinician and patient

preferences and socioeconomic factors have important roles in treatment

patterns, another imporlanl and potentially mulable lactor in breast cancer

treatment patterns is access to the radiat¡on therapy (XRT) services essential

to BCT.

Studies to date have been incons¡stent in evaluating whether inconvenient

geographic access to XRT serves as a deterrent to BCT.2-7 Some studies

demonstrated an association between lumpeclomy rates and geographic

proximity 1o ¡¡T.3'6'7 Other studies found an association between d¡stance to

XRT and adherence to recommended postlumpectomy radiation but not with

the lumpectomy rate itself.2'4 A study evaluat¡ng patienls in the Surveillance,

Epidemiology, and End Results (SEER) program found that BCT decreased

when patients lived in zip codes 15 or more miles from the nearest XBT

facility. Within the SEEF population, which is more urban than the overall US

population, only 11% of women lived greater than 15 miles lrom a XRT

facility.o lt is anticipated that limited access to XRT would have a greater

impact for the general US population. Furthermore, given that more than

2O0,OOO women will be diagnosed with breast cancer annually, evaluating a

modifiable factor, such as XRT accessibility, could influence treatment for

thousands of pat¡enls each year, even if the proportion of patients affected is

small.

Although increases in BCT have been noted during the 1980s and 1990s

throughout the United States, lower rates of BCT have repeatedly been

documented in states of the South Central or South Atlant¡c United States.s'g

The basis lor this geographic variation is not clear, but the significant

variations seen in treatment patterns for breast cancer may suggest that

factors related to prov¡ders or institutions heavily influence surgical decision

making and possibly surpass patient choice in determining surgical

trealment.l0 Variation in surgical breast cancer treatment stemming from

patient choice is not an issue of appropriateness of care, provided that each

woman is given fair and accurale treatment option ¡nformation from which to

make a cho¡ce and that XRT is logistically a feasible option. Pract¡ce variation

result¡ng from inadequate access to care merits careful research on a regional

level so that the results can target improvements in medícal practice and

health resource allocation.

Th¡s study comprehensively evaluates the impact ol distance to XRT on

surgical breast cancer treatment in Virginia, a southern state previously

identified as having below-average BCT rales.S Virginia is an excellent state to

sludy because of extreme regional differences in socioeconomic conditions

and health care access. The state's population ranges from largely

underserved rural areas in southwest Vìrg¡n¡a, including Appalachian

communities, to highly urbanized populations of the T¡dewater area and the

noñhern Virginia suburbs of Washington, DC. Clarifying the relat¡onship of

distance to XRT and treatment practices is also timely because the

introduct¡on of new technologíes (eg, accelerated partial breast irradialion and

accelerated hypofraclionated XRT) may reshape certain barriers by

significantly reducing the amount of time required to undergo XFT. This study

was designed to determine whether greater distance to XRT is associated with

higher mastectomy rates across a diverse population and to assess the ¡mpact

of changing distance to XRT on surgical treatmenl patlerns.

PAT]IENTS AND MET'HODS

Itaticu t Id cn tifi ca f io II ¡ì n (l C-'haractcris t ics



The study design was a cross-sectional analysis of all early-stage invasive

breast cancer cases collected by the Virginia Cancer Begislry (VCR) over a 5-

year period. Virginia law requires cancer case report¡ng within 6 months of

diagnosis. Mandatory case reporting wenl into effect in 1990 in Virginia. Cases

are documented by pat¡enl residence, even if medical care is sought outside

the state. The VCR estimates a 907o average complete case ascertainment

rate in 1996 to 2000. All patients residing in Virginia who were diagnosed with

local or regional breast cancer, as defined by the SEER program extent of

d¡sease (EOD) criter¡a, between January 1, 1996, and December 31, 2000,

and whose cases were reported to the VCR by June 2003 were idenlified.

Exclusion criteria included male breast cancers, carcinoma-in-situ, metastatic

or recurrent breast cancer, and histology not cons¡stenl with adenocarcinoma.

Patients w¡thout a zip code adequate for geographic mapping were also

excluded. For the maiority of patients, information pertain¡ng to the American

Joint Committee on Cancer staging criteria was available, but this information

was not as complete as staging by SEER EOD criteria: therefore, EOD criteria

were used to selecl eligible patients. Tumor size was categor¡zed by American

Joint Committee on Cancer definitions as T1 (< 2 cm),T2 (> 2 to 5 cm), and

T3 (> 5 cm). Iumor size measurements were ava¡lable lor g1t" of eligible
patients included in this study.

ln addition to staging informal¡on, patient age at diagnosis and race were

obtained from the VCR data for each palient. Bace was coded as white, black,

or other (including American lndian, Asian, and unknown). Primary surgical

therapy was categorized as maslectomy, breast-conserving surgery (ie,

lumpectomy, quadrantectomy, and segmental mastectomy), or unknown. ln
cases where both a breast-conserving procedure and a complete mastectomy

were listed in the VCR data, mastectomy was considered the definitive

surgical treatment and was coded as the surgical procedure for analysis. The

VCFì does nol collect information regarding personal or family cancer history.

Distance to XRT Facilities

Thirty-seven XRT facilities were identified in Virginia through the cancer

registry and the American Hospital Association Annual Survey of Hospitals

2002.11 These facilities were confirmed by telephone call to be delivering

breast XBT in 1996 to 2000. Facililies that opened during the study per¡od

were ¡ncluded for analysis in patients diagnosed the year after the opening of

the XRT center. Two fac¡lities opened during 1996 and were considered in

evaluation of treatment patterns for patlents diagnosed in 1997 or later; two

facilities opened during 1 997 and were included for patients diagnosed in 1998

or later; and one facility opened during 1998 and was included for patients

diagnosed in 1999 or later The distance from the centroid of each zip code in

Virginia to the nearest XRT facility was calculated with the point distance tool

in ArcGlS 8.0 (Environmental Systems Research lnstitute, Redlands, CA),

which is geographic software that allows calculation of straighll¡ne distance. ln

calculating these distances, the XFìT facilities available each year were

considered, as summarized earlier. These date-specific dislance calculations

were then linked by zip code to each patient. Dístances in miles were

categorized as < 10, more than 10 to 25, more than 25 to 50, and more than

50 miles.

lmpact of Changing XR'll Distauce

F¡ve new XRT facilities opened during the study period, creating an

opportunity to sludy the impact of changing distance to XRT on surgical

treatment patlerns. Two facilities opened in Northern Virginia (fac¡lities A and

B), two opened in Eastern Virginia (facilities C and D), and one opened in

Southwest Virginia (facílity E). Facilities A through D are located in urban

areas, whereas facil¡ty E is situated in a rural part of the state. The impact of

changing XRT access is presenled descriptively before and after opening the

new XRT facílily in the following lwo manners: by the proportion of breast



cancer patients within a SO-mile radius around each of the five new XRT

facilities who now live wíthin 15 miles of an XRT lacility and by the proportion

of pal¡ents w¡th¡n 15 miles of a new XRT site receiving mastectomy. These

data are presented by a 1s-mile distance from an XRT site because this

distance marked a significant dillerence in breast-conservation rates within the

SEER population reported in a prior sludy. This study also used straight-line

distance measurements, which served as a good comparison ô Because of lhe

l¡mited number of new facilitìes, more complex statistical analysis was not

undertaken.

.Datn Arralysis

The use ol masteclomy versus breasl-conserving surgery was evaluated by

patient age, race, tumor size, SEER EOD criteria, year of diagnosis, and

distance to nearest XRI fac¡lity using Pearson X2 test for categoric variables

and the Student's I test or analysis of variance for continuous variables. To

determ¡ne the significance of associations identified on bivariate analysis, a

logistic regression model was used to calculate an odds ratio for undergoing

mastectomy rather than breast conservation. These odds ratios were adlusted

for patient age, race, year of diagnosis, SEER EOD, tumor size, and distance

to nearesl XRT facility. Analytic tests were performed with Stata 7.0 software

(STATA Corp, College Station, TX). Th¡s proiect was approved separately by

the lnstitut¡onal Review Boards ol the Virginia Department of Health and of the

University of Virginia School of Medicine.

RESULTS

l¡atient Char¡cteristics

During the S-year study period, 2O,287 women with local or regional breast

cancer were reported across lhe state to the VCR. Seventy patients (38 with

phyllodes tumors and 32 with sarcomatous tumors) were excluded based on

histology. An additional 123 patients were excluded because they lacked a zip

code that was recognized as a distinct geographic location by ArcGlS 8.0. A

total of 20,094 pat¡ents (99%) remained for analysis. Table 1 lists the patient,

tumor, and geographic characteristics of the study patients. Distances from zip

code centroid to nearest XRT lacility ranged lrom 0.2 to 85.4 miles, with a

median distance to nearest XRT facility of 4.6 miles. Twenty-two percent of

this cohort lived 15 or more miles f rom an XRT fac¡lity.

Priient Char¿cteristics in Relåt¡on to Distance to XRll' Iiacilit.y

Race, age, and tumor size varied with distance lo nearest XRT facil¡ty

(complete dala not shown) and were, therefore, included in the multivariate

model. White women and older women were more likely to live further away

from an XRT facility. Tumors of 2 cm or less in size were diagnosed in 53% of

women living greater than 50 miles from an XRT facility and ¡n approximately

637o of women living within 50 miles of an XRT facility (P = .003). Smaller

tumors were also more likely 1o be diagnosed in white women and in older

women. lnteraction elfecls between tumor s¡ze and d¡stance to XBT facility, as

well as interactions between patient age or race and distance to XRT facility,

were tested and not found to be sign¡ficant in multivariate analysis (complete

data not shown).

Surgical'I're¡tn¡en I P¡ttrlrns

The associat¡ons of mastectomy rate with patient age, race, year of diagnosis,

tumor size, EOD, and dislance to nearest XRT facility are listed in Table 1.

Women greater than 70 years of age were more likely to undergo mastectomy

than women younger than 70 years of age (49"h v 43%, respectively; P <

.001). Mastectomy rates increased with increasing lumor size. Among women

younger than 70 years, 3O/" with T1 and 55% with T2 tumors underwent a

mastectomy. ln conlrasf, among women aged70 years or older, 38% with T1

and 64"k with T2 tumors underwent a maslectomy (data not shown). Although



while and black women were treated with a mastectomy in equal proportions

(44"h v 45/., respectively), women of other races or elhnicities were treated

wilh a higher rate of mastectomy (59%: P < .001).

Table 1.

General Characlerislics of

Women With Breasl

Cancer Diagnosed

Belween 1996 and 2000 in Virginia and Features Associated With

Surgical Treatment by Mastectomy

Distance to XR'I' liacility and Nlâstecfomy Rate

lncreasing mastectomy rates were associated w¡th longer distances from zip

code centroid to nearest XRT facility (Fig 1 and Table 1) Among patients w¡th

T1 tumors alone, this association between higher mastectomy rale and grealer

distance to XBT facility was part¡cularly evident (Fig 2). ln the subset of

women wilh T1 tumors, the maslectomy rate increased from 31% for women

living less than 10 miles from an XRT facility to 49"/" lor women living more

than 50 miles from an XRTfacility (P<.001 ; Fig 2). Adjusted odds ratios for

treatment w¡th mastectomy ralher than breast-conserving surgery are listed in

Iable 2. Tumor size was the most influential determinant of procedure type

and was consistent w¡th standard recommended therapy. lncreasing distance

to nearest XRT facility had a significant and independent association with

mastectomy use, even comparing 10 to 25 miles with less than 10 miles

(Table 2).
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F¡g 1

Relationship of surgical procedure and

distance to nearest radiation therapy

(XRT) facility.

View larger version:
ln this page ln a new window
PowerPoint Slide for Teaching

Fig 2.

Relationship of surgical procedure and

d¡stance to nearest radiation therapy

(XRT) facility for patients with Ï1 (< 2

cm) tumors.

View larger version:
ln this page ln a new window
PowerPoint Slide for Teaching

Table 2.

OR for Treatmenl With

Mastectomy Rather Than

Breast-Conserving

Surgery Among Patients With Tumor Size and Surgical Procedure

Known

V¡ew this table:
ln this w¡ndow ln a new window

lnrpact of Chalging XlìT ¡\ccess on Surgictl Tre¡¡tmenf P¡ttterns

Essentially, no change in the proportion of patienls living within 15 miles of a

new XRT facilily was seen in the area around the lwo facilities located in

V¡ew this table:
ln th¡s window ln a new window
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densely urban Northern Vìrginia. ln contrast, a relative deQrease in the
proportion of patients with¡n a_50-milerad¡us of the facililies in Eastern and

Southwest Virginia now living greàter than 15 miles from the nearest XRT

facilily was seen (Table 3). Mastectomy use before and after a new facility

opened for patients living within a 1s-mile radius ol each new facility is also

shown in Table 3. These changes were viewed in the context of gradually

declining mastectomy rates in the slate as a whole over the s-year study
períod (Fig 3). Maslectomy use declined most markedly in the patient

population living in zip codes l5 miles or less around rural facility E afterthe
facilily opened in 1997. Within 15 miles of facility E, mastectomy rates

decreased lrom 61"/" lo 45L, whereas mastectomy rates in the state overall

decreased lrcm 48/"To 43/".
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View larger version:

ln this page ln a new window
PowerPoint Slide for Teaching

Fíg 3.

Percenl of patients receiving

mastectomy averaged per year for the

state and for 15-m¡le radii around

each new rad¡ation therapy (XRT)

facility. Years in legend indicate year

new XFT facility opened.

V¡ew th¡s table:
ln this window ln a new window

Table 3.
Change in Geographic

Access to XRT As

Measured by Proportion of

Patients Within a So-Mile Radius of a New XRT Facility Living

Greater Than 15 Miles From Nearest XRT Facility and by

Proportion of Patienls in 1S-Mile Radius of New-XRT Facility

Rece¡ving Mastectomy

DISCUSSION

Pafient distance to the nearest XRT facility was independently associated w¡th

breast cancer surgical therapy within a state characterized by a diverse rural

and urban population. The relationship between longer distance lo the nearesl

XRT facility and h¡gher mastectomy use was independent of tumor size, year

of diagnosis, and patient age and race. This assoc¡ation with higher

mastectomy use was noted with distances 10 miles or greater from the nearest

XRT facility. The nearly linear relationship between distance lo XRT and

mastectomy use was evident for the entire pat¡ent population and also

extended to analysis of patients with T1 tumors alone. From a standpoint of
surgical technique, essentially every patient with a tumor 2 cm or smaller

should be a candidate for breast-conserving surgery. Therefore, ¡mplicat¡ons of

an associalion between geographic access to XRT and surg¡cal trealment
patterns is particularly striking in this subgroup of patients with smaller tumors

and represents a real opportunily for affecting lreatment patterns.

Our study further suggests that a marked change in geographic access to XRT

by opening new facililies may correlate with an increase in the proportion of

patients undergoing breast conservation. Although new XRT facilities may

have a significant ¡mpact on practice patterns, constructing new XRT facilities

in rural or underserved areas may not be cost effective because of

underutilization of the new facility. However, regional strateglc planning studies

should be conducted before reaching lhat conclusion. A less costly option

includes providing patient housing assistance in proximity to XRT lacilities.

Housing assistance may well offer a financially sound alternat¡ve and serve as

reasonable policy for states committed to improving access to care for rural

communities.



New developments in åccelerate-d partial breast irradiationl2-14 and

accelerated hypofractionated irradiation of the whole breast,15'16 as

alternatives to routine whole-breast XRT consisting ol 45 to 50 Gy in 25

f ractions plus boost irradiation of 10 to 16 Gy in 5 to 8 fractions, may also help

alleviate the problems created by long distances to XBT. lt is speculated that

the sign¡f icant reduction in time required lo receive accelerated breast

irradiation (1 to 3 weeks for accelerated pañial breast or hypofractionated

rad¡ation prolocols v 6 to 7 weeks for standard external-beam irradiation) will

ameliorate some of the logistical problems women currently face in complet¡ng

367.14'16 However, long-term lollow-up studies and larger trials will be

required before these technologies replace or are equal to the current

standard ol care. No population-based studies have yet been performed to

evaluate whether these technologies will have an appreciable impact on BCT

rates. Finally, additional studies may define certain select subgroups of

patients who may not gain a clinically significant benefit from XRT after

lumpectomy, thus not requiring XRT lor all patients undergoing breast-

conserving surgery. A recently published study conducted by the Cancer and

Leukemia Group B, Eastern Cooperative Oncology Group, and Radiation

Therapy Oncology Group showed that, among women ovef 70 years of age

with small, estrogen receptor-positive tumors, treatment w¡th lumpectomy and

tamoxifen alone may const¡tute an appropriate therapy course.17

The results from previous studies on distance to XRT and surgical practice

patterns have been variable. Athas et al,2 who studied women in New Mexico

with breast cancer d¡agnosed between 1994 and 1995, reported that the

percentage of women receiving a mastectomy did not vary with XRT travel

distance. However, 517o of women living greater than 75 miles from an XFIT

facility received breast irrad¡ation as part of BCT compared wilh 82/" ot

women living within 50 miles. ln contrast, a study us¡ng the Connect¡cut state

registry used services available at the patient's first admitting hospital for

breast cancer treatmenl as a measure of access to therapy. This study

showed an association of lower breast-conservation rates w¡th a lack of XRT

availability. The Connecticut study did not find a relationship between receiving

postlumpectomy XRT and the presence of an XRT fac¡l¡ty at the admitting

hospital.T Nattinger et al6 reported on 21 ,135 women diagnosed with breast

cancer from 1991 through 1992 from the SEER registry, excluding Hawaii

They noted a significant decrease in breast-conserving surgery for women

greater than 15 miles from the nearest XRT facility and a decrease in receiving

postlumpectomy XRT for women grealer lhan 40 miles from the nearest XBT

facility.6 ln contrast to this population, where only 11% of the atfected

population lived 15 miles or more away from an XRT facility, 221" of bteasl

cancer patients within our whole-state cohort lived greater than 15 miles away

from radiotherapy services. Because certain decisions regarding health care

policy and resource allocation are made on a state level, studying the impact

of XRT access in a state with historically high mastectomy rates, as in our

study, takes on additional relevance.

This study has several limitations. Because this study used straighl-line

distance calculalions, rhe distance to XRT facility in actual travel distance may

well be underestimated in the more mountainous areas of the state. Cancer

registry data is primarily limited by incomplete collection of data for outpatient

cancer trealments. This limitation is not unique to the VCR. XRT,

chemotherapy, and hormonal therapy, which are all integral treatments for

breast cancer, are variably recorded in any population-based data set but

critical to monitoring quality of care. For example, our data set could not be

used to evaluate lhe appropriateness of care for patients undergoing BCT

because ít was not possible to distinguish between pat¡enls with no and

unknown XRT receipt. Our data show lhat 73% of patients having a

lumpeclomy did have adjuvant XRT but XBT treafment status is unknown for

the other 27ok Because this study does nol ldentify where XRT is received, it

is not known whether pal¡ents routinely use the closest XRT lacility or how far



Þatients commonly travel for XRT. Other potentially meaningful informalion,

such as data about treating hospitals or physicians and data on patient

insurance stalus, was not available from VCR secondary to confidentiality
policies or was not adequately reported to be included in the analysis,

respectively. Potenlial inaccuracies and underreporling represent the inherent

limitations of all cancer registries. ln particular, VCR cautions thal cancer

cases are likely underreported from areas such as rural Southwest Virginia.

However, unless miss¡ng patients were predominantly treated wilh breasl

conservation, which seems unlikely, th¡s limitation does not dilule the study's

findings.

This study also h¡ghlights far-reaching issues related to researching barriers to

care. Attributing causality or proportional influence to any one lactor in
assessing access to care poses a significant challenge for health services

research. This particular project focused only on one faceÌ of access to care,

namely geographic access to XRT. To better est¡mate the separate influence

of physical distance to XRT on breast cancer treatmenl decisions, a future

study will need to incorporate patient socioeconomic information, such as

education level and payer status, and physician information, such as specialty

training, breast cancer patient volume, and t¡me s¡nce training. All of these

factors may arguably influence treatment recommendations and choices.

Although the breast-conservation rates observed in Virginia between 1996 and

2O0O are now fairly commensurate wilh national averages,18,19 the results of

this study suggest that opportunil¡es exist to improve care for women residing

in areas remote to XRT facilities. This study's findings that women living

larther from XRT facililies tend to be diagnosed w¡th larger tumors further

underscores the unmel health care needs, such as breast cancer screening, o1

underseryed populations. Our finding that nonwhite women were more likely to

be diagnosed wilh larger lumors despite, on lhe whole, living closer to XRT

facilities than white women likely has a multifactorial explanat¡on but, to some

degree, reflects olher barriers to care such as inadequate health insurance

coverage. Future studies in monitoring qual¡ty care in breast cancer therapy

will need lo measure factors not commonly found in population-based

datasets, such as patient socioeconomic status and treating physician

characteristics, in a meaningful way. Linking this information 1o lreatment data

in a population-based setting is the next step In better understanding the
patterns in breast cancer care.
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Abstract

Background.' Because of the lack of results from randomized

clinical trials comparing the efficacy of aggressive therapies with
that of more conservative therapies for clinically localized
prostate cancer, men and their physicians may select treatments
based on other criteria. We examined the association of
sociodemographic and clinical characteristics with four
management options: radical prostatectomy, radiation therapy,

hormonal therapy, and watchful waiting. Methods:We studied

3073 participants of the Prostate Cancer Outcomes Study

diagnosed from October L, 1994, through October 31, 1995,

with clinically localized disease (T1 or T2). Participants

completed a baseline survey, and diagnostic and treatment
information was abstracted from medical records. Multiple
logistic regression analysis identified factors associated with
initial treatment. All statistical tests were two-sided. Results:

Patients with clinically localized disease received the following
treatments: radical prostatectomy @7.6%), radiation therapy
(23.4%), hormonal therapy (L0.5%), or watchful waiting (18.5%).

Men aged 75 years or older more often received conservative

treatment (i.e., hormonal therapy alone or watchful waiting;
57.9% of men aged 75-79 years and 82.I% of men aged 80 years

and older) than aggressive treatment (i.e., radical prostatectomy

or radiation therapy) (for all age groups, P<.001). After
¡rlilctmpnt f¡r ane cliníral <taoe haçpl¡nê nrn(tâtÊ-snprifir
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antigen level, and histologic grade, the following factors were

associated with conservative treatment: history of a heart attack,
being unmarried, geographic region, poor pretreatment bladder
control, and impotence. ln men younger than 60 years, use of
aggressive treatment was similar by race/ethnicity (adjusted

percentages = 85.5%, 88.1%, and 85.3% for white, African-
American, and Hispanic men, respectively). However, among men

60 years old and older, African-American men underwent
aggressive treatment less often than did white men or Hispanic
men (adjusted percentages for men aged 60-64 yeârs = 67.L%,

84.7%, and 79.2%, respectively; 65-74 yeârs = 64.8%,73.4%, and
79.5%, respect¡vely; and 75 years old and older :25.2%,45.7%,
and 36.6%, respectively). Conclusions.' The association of
nonclinical factors with treatment suggests that, in the absence

of definitive information regarding treatment effectiveness, men

diagnosed with prostate cancer should be better informed of the
risks and benefits of all treatment options.

To date, no randomized clinical trials have been completed that
definitively establish the efficacy of radical prostatectomy or
radiation therapy for the treatment of localized prostate cancer
(l). Currently ongoing trials, many years from completion, are

testing these aggressive therapies against conservative
management consisting of hormonal therapy or observation (2).

For older men with early-stage disease, obseruational studies
(3,4) have suggested that conservative management is a viable
option. For men with low-grade, clinically localized disease and a

life expectancy of fewer than 10 years, conservative management
has been shown to be an acceptable alternative. Because of the
lack of definitive evidence, no clear consensus exists on the
selection of optimal treatment for clinically localized prostate

cancer (5/. ln choosing treatment options, men and their
clinicians must also weigh the substantial risk of clinically
significant complications of competing therapies (6- L0).

Prior research has identified demographic factors associated with
treatment of clinically localized prostate cancer, including age at

diagnosis, geographic region, comorbidity, and race (f l-J5). No

prior study has comprehensively assessed key clinical factors
(such as prostate-specific antigen [PSA], Cleason score, and

baseline urinary and sexual functions) and nonclinical factors
(such as sociodemographic and economic variables) in a
population-based sample. Any of these factors may affect the
selection of treatments. To investigate patterns of therapy in a
population-based sample of men with prostate cancer, we

examined the influence of these factors on patterns of treatment
in the four major management options (radical prostatectomy,

radiation therapy, hormonal therapy, and watchful waiting)
received by men diagnosed with clinically localized prostate
cancer.

MATERTALS ANo Mprnoos



Data -

We analyzed data from patients who were participants in the
National Cancer lnstitute (NCl)-sponsored Prostate Cancer

Outcomes Study (PCOS). PCOS was initiated in 1994 to describe

the diagnosis, the initial therapy and its determ¡nants, the quality
of life, and the subsequent treatment for recurrence and/or
progression of prostate cancer. Methodologic details of the study
have been reported elsewhere (f 6).

Pat¡ents with newly diagnosed prostate cancer were identified
within 4 months of initial pathologic diagnosis with systems used

by the six participating registries (the states of Connecticut, New

Mexico, and Utah and the metropolitan areas of Atlanta, GA, Los

Angeles, CA, and Seattle, WA, of the NCI's Surveillance,
Epidemiology, and End Results [SEER]1 Program). Men with a first
primary prostate cancer diagnosed from October 1, 1994,
through October 3 1, 1995, who were younger than 90 years,

were eligible for the study. Men were asked to complete a survey
6 months after their diagnosis of prostate cancer. All men who
completed a 6-month questionnaire and those who did not
actively refuse to complete the 6-month survey were asked to
complete the 12-month survey. Of the 5672 men sampled, 3533
(62%) participated by completing a 6-month survey, a 12-month
survey, or both. Participants were similar to nonpart¡cipants with
respect to mean age, 67.5 years + L1.3 years (standard

deviation) (range, 39-89 years) and7O.2 years + 12.2 years

(range, 43-89 years), respectively; tumor stage; and grade.

Nonparticipants were more often nonwhite and from geographic
areas with lower median incomes, although these differences
were not large (16). For this analysis, we excluded 47 men with a

missing medical records abstract and 413 men diagnosed with
clinically advanced disease (T3 and T4), defined as a positive

scan, metastatic disease, or disease reported clinically as

extending beyond the prostatic capsule, leaving a total sample
size of 3073 patients.

Because the primary aims of this study were to investigate
quality of life and patterns of therapy in a population-based
sample of men with prostate cancer and because we were
concerned about patient and physician burden, we believed that
it was necessary to survey patients at 6 months rather than to
attempt a survey before the in¡tiation of therapy and again at 6
months. The self-administered PCOS patient survey conducted at

6 and 12 months included questions about symptoms; urinary,
bowel, and sexual functioning; and comorbiditV t17). The 6-
month survey also included questions about sociodemographic
and economic status; symptoms; and urinary, bowel, and sexual
functioning before the diagnosis of prostate cancer. ln addition,
after written consent was obtained from the patient, medical
records were abstracted by trained medical record abstractors in

facilities where the patient received treatment (e.9., the



physic¡an's ottices, radiation tacilities, and hospitals) (17).

Detailed information on symptoms, clinical stage, Gleason grade

(18), PSA values, diagnostic tests, and treatments was recorded.

ln¡tial therapy, abstracted from the medical records, was defined

as treatment received in the first 6 months after diagnosis. A

hierarchical variable was created to quantify treatment, ranging

from the most aggressive therapy to the least aggressive. Men

who received a radical prostatectomy were assigned to the
prostatectomy category, whether or not they received any other
adjuvant therapy, such as radiation therapy or hormonal therapy.
Those men who received radiation therapy were categorized as

having radiation therapy, whether or not they also received

hormonal therapy. Men who were included in the hormone

category consisted of those who received only hormonal therapy
(medical or surgical), and men who had no reported therapy in
the first 6 months after diagnosis were in the watchful-waiting
group. Subsequent therapies given 6 months after diagnosis

were excluded from the analysis because our goal was to
examine factors related to selection of initial therapy.

We created a clinical stage variable that was based on an

algorithm using clinical information, diagnostic tests, and biopsy
results abstracted from inpatient and outpat¡ent records. A

patient assigned to clinical stage Tl- had no positive scans, no

metastatic disease, no abnormal or suspicious digital rectal

examinations, a PSA level of less than 20 nglmL, and disease

reported from clinical examination as confined to the prostate or
of unknown extension (J9). Patients assigned to T2 had no

positive scans and no metastatic disease or disease reported

clinically as confined to the prostate or of unknown extension.
These patients had one or both of the following test results:

unknown, abnormal, suspicious digital rectal examinations, or a
PSA level of 20 nglmL or more. Lymph node status was not
considered in assigning clinical stage, because men who undergo
surgery would be much more likely to have lymph nodes

sampled and their disease upstaged (20).

Comorbid conditions were identified from the patient survey,

which queried respondents about the presence of 12 major
chronic conditions hypothesized by the PCOS investigators to
influence prostate cancer treatment choice and outcomes. A
comorbidity score ranging from 0 to 12 was constructed from
the responses to these items. lf the respondent reported only
that a doctor had told him that he had arthrit¡s, diabetes, chronic
lung disease, heart failure, hypertension, heart attack, chest
pain, gastric ulcers, or depression but had no limitations in daily
activities or if the respondent took no prescription medication,
then nothing was added to his comorbidity score. For each of
these nine conditions, a report of limitation of activity and/or of
use of prescription medication added one point to the
comorbidity score. Because of the probability that the remaining
three conditions (stroke, inflammatory bowel disease, or liver



disease) substantially influenced the selection of therapy, one

point was added to the comorbidity score, even when no

medication or limitation of activity was reported.

Respondents were asked on the 6-month survey about urinary,

bowel, and sexual function "just before prostate cancer" was

diagnosed and about their function "during the past month." To

assess the accuracy of 6-month retrospective recall of urinary,

bowel, and sexual function, we conducted a validation study in a
convenience sample of 133 men recruited in urologists' offices

Q1).These patients were asked to complete the PCOS survey

first at diagnosis and before treatment of prostate cancer and

then again 6 months later. There was high overall agreement

between prediagnostic sexual, bowel, and bladder function.
However, men participatlng in the validation were younger, had

higher educational levels and higher incomes, and were more

likely to have a radical prostatectomy. These characteristics may

limit the generalizability of the validation study.

Statistical Analysis

ln bivariate analysis, we examined the association between the

four major treatment types and the following clinical

information: stage, PSA level at diagnosis, Gleason score, results

of digital rectal examination, urinary symptoms, urinary
infection, weight loss or anorexia, fatigue, bone pain, other
symptoms, and comorbidity score. We also investigated the

association between treatment and the sociodemographic
variables of age at diagnosis, race/ethnicity, marital status,

number of individuals living in the home, educational level,

income, insurance coverage, and geographic location. ln

addition, we explored the relationship among urinary, bowel, and

bladder functions before therapy; the patient-physician

discussion of therapy options; and the therapy selected.

Descriptive analyses were conducted by use of SAS (SAS lnstitute,
lnc., Cary, NC), and multiple logistic regression models were
performed by use of the Survey Data Analysis statistical
computer package (Research Triangle lnstitute, Research Triangle

Park, NC) to compute the appropriate variances on the basis of
the PCOS survey design. The Horvitz-Thompson weight, which,

in this case, was calculated as the inverse of the sampling
proport¡on for each PCOS sampling stratum (defined by age,

race, and/or study area), was used to obtain estimates. The data
presented in the tables, graphs, and the multiple logistic
regressions are weighted to reflect all of the eligible prostate

cancer patients in the PCOS study areas. The outcome variables

were bivariate, aggressive versus conservative management, in
the logistic regression models and were radiation therapy versus

radical prostatectomy in the second model. We determined a

priori Thar the independent variables entered in the logistic
models would be those statistically significantly associated with

::lY :T:T,'':,'1." : :"li:.1:'I-' i'_ :I. : : :- i'-:1Ï:::1 " .



)ryrrrrrL4rrLç rcvcr vt ,vJ. YYE r^or¡rrrrcu >rdrr)(tLqt ilttttdLtturt) ul

age and race, age and comorbidity, and race and several

comorbid conditions in our multivariate models. Only the
interaction of age and race was statistically significantly
associated w¡th aggressive versus conservat¡ve therapy.

Results of the logistic regression models are shown as adjusted
percentages of patients receiving the treatment of interest,
according to each of the independent variables. The logistic
regression models were used to generate these estimates of the
probability for each individual (or predicted values from the
models) receiving the treatments, according to each independent
variable. The percentages in each group were then directly
standardized to the distribution of the covariates among the
weighted sample used in each model (22).The odds ratio for the
statistical interaction term was calculated by combining the
interaction between age and race with the main effects for age

and race. All statistical tests were two-sided.

RESULTS

For pat¡ents with clinically localized disease, radical
prostatectomy was the most frequently selected therapy overall
(47.6%), followed by radiation therapy (23.4%), watchfulwa¡ting
(I8.5%), and hormonal therapy (10.5%). Clinical factors were

associated with treatments used for men diagnosed with
clinically localized prostate cancer in bivariate analyses (Table

1<+). We found a statistically significant (Ps.001) difference in
treatment selection between men with clinical stage T1 and T2

disease. For clinical stage T1 disease, 52.4% underwent a radical
prostatectomy and, for stage T2, only 45.7o/o underwent this
surgery. Hormonal therapy alone was received more frequently
by patients at stage T2 than at stage TL (L2.7% versus 5.2%).

More than one half of the men with PSA levels of less than 10

nglmL received a radical prostatectomy compared with 20.6% of
the men with PSA levels of more than 50 nglml. The proportion
of men receiving radical prostatectomy decreased to less than
50% when the Gleason score was 7 or higher or was unknown. ln

general, the presence of pretreatment disease symptoms and

more comorbidity were related to increasingly less aggressive
treatments.

Table 1.

Distribution of tumor
characteristics and

symptoms at d¡agnosis by initial therapy*

Table 2e shows the distribution of selected sociodemographic
and economic characteristics among the four initial treatments.
Patient age at diagnosis was an important determinant of
therapy, with 79.3% of the men younger than 60 years at
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substantially with age for men 75 years old and older, with 57.9%

of the men aged75-79 years and 82.I%of the men aged 80
years old and older receiving hormonal therapy or watchful
waiting. Men 75 years old and older were also more likely to
receive conservative therapy than either radical prostatectomy or
radiation therapy. ln addition, race/ethnicity, marital status,
number living in the home, educational level, income, insurance
coverage, and geographic region also were related to treatments
received. Hispanic men received radical prostatectomy more

often than non-Hispanic whites or African-Americans (P<.001),

and radical prostatectomy was received less frequently by
patients with lower educational levels and incomes.

Vlew this table:
ln this wlndow ln a new window

Table 2.

Distribution of
sociodemographic and

economic characteristics by initial therapyo

Poorer pretreatment urinary, bowel, and sexual functions were

associated with less aggressive treatments (Table 3<+). Patients

who received radical prostatectomy reported less baseline
incontinence or impotence than did patients who received other
therapies. Men who reported being sexually impotent before
treatment were also less often treated with surgery compared
with potent men. ln men who were younger than age 70 years at

diagnosis, 7L.O% without impotence received a radical
prostatectomy compared with 53.3% who reported being
impotent. This observation also was true for men 70 years old
and older.

View this table:
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Table 3,

Distribution of function
and treatment discussed

by age and initial therapy*

As might be expected, the therapy selected was related to the
type of therapy discussed with the physician. Those patients not
discussing aggressive therapy were less likely to receive it. ln the
younger age group, 58.6% of those receiving watchful waiting
had a discussion about aggressive and conservative therapies,
and in the older age groups, 54.8% discussed both aggressive
and conservative therapies.

Table 4<+ shows the adjusted percentage distributions for the
variables that were statistically significantly associated with
treatments in multiple logistic regression models. First, among
all of the patients w¡th clinically localized prostate cancer,

conservative therapy was associated with unmarried status,
geographic location, a high PSA level, history of heart attack,

baseline impotence or poor bladder control, and no reported

discussion of an aggressive therapy opt¡on (Table 4e). A



difference in the effect of age by race/ethnicity group was

observed. Similar proportions of white, African-American, and

Hispanic men younger than 60 years of age received aggressive
therapy (adjusted percentages = 85.5%,88.1%, and 85.3%,

respectively). However, there was a decrease in the proport¡on of
African-American men 60 years old and older who received

aggressive therapy (adjusted percentages for men aged 60-64
years : 67.t%, 65-74 yeârs : 64.8%,and >75 years : 25.2%)

relative to white men (adjusted percentages for men aged 60-64
years: 84.7%,65-74 }/€ârs = 73.4%, and >75 years: 45.7%),

but no difference between white and Hispanic men (adjusted
percentages for men aged 60-64 years: 79.2%,65-74 years:
79.5%, and >75 years : 36.6%) was observed.

View this table:
ln this window ln a new window

Table 4.

Adjusted percentage
(Adi. %) distributions for

patients with cl¡nically localized prostate cancer to
receive therapy

Among only those men receiving aggressive therapies, we next
examined factors associated w¡th the use of radical
prostatectomy versus radiation therapy (Table 4e). After
adjustment for clinically significant characteristics, such as PSA

level and comorbidity, age was positively associated with
radiation therapy. ln the youngest age group, men younger than
60 years, L3.9% (adjusted percentages) received radiation
therapy, whereas 70.5% (adjusted percentages) of men 75 years

old and older received radiation therapy. Regional differences
also emerged, with men living in Atlanta (36.4%: adjusted
percentage) or Connecticul (43.4%: adjusted percentage) being
more likely to receive radiatíon therapy than men residing in the
other four areas. Non-Hispanic white and African-American men

were equally likely (33.8% : adjusted percentage) and Hispanic
men were less likely (25.8%: adjusted percentage) to receive

radiation therapy after adjustment for other clinical and

nonclinical factors.

DIScUSSIoN

The choice of initial treatment for clinically localized prostate

cancer is difficult for both the physician and patient, given the
scientific uncertainties about the relative efficacy of each

therapeutic strategy. We found substantial variations in the
treatments used across regions and in population subgroups.
Although such variations do not necessarily indicate poor or
inappropriate treatments, they raise important questions. Do all

men with clinically localized prostate cancer have access to all

treatment options? Are they informed of the potential risks and

benefits? Are clinicians providing information about all options to
their patients?



We found that treatment patterns were related partly to
prognostic factors, such as the baseline PSA value and Gleason

score (Table 1e), known determinants of outcome (23,24).

When the PSA level was more than 50 nglml, men were more
likely to be reated conservatively. The distribution of therapy by

PSA level suggests that some older patients who have aggressive
forms of cancer and are poor surgical candidates receive

hormonal therapy rather than radiotherapy. Higher PSA levels

may also raise concerns about clinically inapparent spread of the
disease, which is treated with hormonal therapy to delay possible

metastatic prog ression.

We observed that 10.5% of the men with clinically localized
prostate cancer received hormonal therapy only. The reason for
hormonal therapy at th¡s time is unclear, given the lack of
definitive evidence that hormonal therapy is effective against
early-stage prostate cancer. Perhaps hormonal therapy is given

because some patients with favorable prognostic factors prefer
to do something other than watching and waiting. For other
patients at higher risk of progression, as reflected by a high level

of PSA or a high Gleason score, the goal of hormonal therapy
may be to delay progression to metastatic prostate cancer. Some

of these pat¡ents, especially older men and those with other
comorbidities, may be poor surgical candidates and may wish to
avoid the potential complications associated with radiation
therapy. This observation is supported by the finding that men

with a h¡story of heart attack were more likely to be treated
conservatively,36.6% (adjusted percentage) of men w¡th a history
of heart attack versus 28.3% (adjusted percentage) of men

without such a history.

We observed that age at diagnosis was inversely associated with
the proportion of men receiving aggressive treatment, consistent
with results in previous studies 1LL,L3). Age is generally

considered to be a key prognostic factor in treatment decision
making, perhaps as important as PSA level and Cleason score.
Given the long natural history of localized prostate cancer, the
majority of older men with prostate cancer will die of other
causes t4,25). Furthermore, because radical prostatectomy and

radiation therapy have potentíal serious long-term complications
(9,70, 26), the tendency for older men to be treated more
conservatively may be reasonable and appropriate.

Unmarried men in the current study were more often treated
conservatively than married men, even after adjustment for age

and other factors, 33.I% versus 27.9%. Other studies have

reported similar findings, Married patients with lung cancer more
often were treated surgically (27), and married women with
breast cancer more often had definitive therapy (28). Unmarried
men have poor survival from a variety of diseases and may have

other physical and psychologic health issues that prohibit
aggressive treatment or may lack emotional support and
onrñnrAãÞrrl'pnt fn çelprt :oorp<sirrp thpranr¡ fnr thpir ranrør l2Ql



The geographic variation in therapies that we found suggests a

lack of consensus among physicians, part¡cularly in the absence

of evidence on the relative outcomes of competing therapies
(30,31). We observed stat¡stically significant (P<.001) regional

variations ¡n treatments, with a range of 18.8%-37.4% of the
patients receiving conservative treatment across the six regions

studied. Such variations across geographic regions have been

noted previously 1L1,1.3,32). Urban-rural differences in

treatments of other cancers have also been observed, possibly

associated w¡th distance to treatment fac¡lities (27,28). However,

the urban-rural disparity was not apparent in our data. Little
difference in treatment practices was observed in Los Angeles

and New Mexico, and men in Utah received aggressive therapy
more frequently than men in Los Angeles.

As the comorbidity score increased in this study, men were

statistically significantly more likely to receive radiation therapy
rather than radical prostatectomy, even after adjustment for
other variables (Table 4<+), confirming previous results (12,33).

Men with clinically significant medical conditions are not
candidates for radical prostatectomy, which carries nontr¡vial

risks of acute complications (34l.

To our knowledge, this is the first study of prostate cancer

treatment patterns to include measurements of prediagnostic

disease-related urinary, bowel, and sexual functions. A new

finding is that pretreatment impotence and poor bladder control
emerged as statistically significant independent determ¡nants of
the treatment received (Table 4<+). We found that such men were

more likely to receive conservative therapy, even after
adjustment for other variables, including age and comorbidity.
Perhaps, men and their clinicians may avoid aggressive therapies

that may exacerbate an existing problem to minimize further
losses in function, or perhaps these problems exist more often in

men with other diminished functions that we did not measure.

After adjustment for clinical factors, the use of conservative

treatment did not appear to be associated with income,

educational level, or insurance coverage. In our study, among

men 60 years old and older, African-American men were more

likely to be treated conservatively than white men, consistent
with previous reports (1.1-13,35). Although previous studies have

found a difference in aggressive versus conservative therapy,
Demark-Wahnefried et al. (J5) reported that, stage for stage,

African-American (n : 117) and white (n : 114) men

participating in their study received comparable treatment.
However, their study population was younger (average a9e,64.7
years), and men older than 74 years were excluded. lndeed, we

found no difference in the treatment, conservative or aggressive,
given to African-American and white men younger than 60 years.

When comparisons were made within the group receiving

aggressive therapy, although there were differences by age, the



selection of radiat¡on therapy or radical prostatectomy was not
different for African-American (33.8% : adjusted percentage)

and white (33.8%: adjusted percentage) men. However, when

aggressive and conservative therapies were compared, it was

unclear why older African-American men in our study received

less aggressive therapy than white men. Demark-Wahnefried et

al. (15) also queried men about which treatment options were

discussed. They observed that white men were somewhat more
likely to discuss each of the listed treatment options with their
physicians. Our data are not strictly comparable. After
adjustment for a number of clinical and socioeconomic variables,
including educational level and income, our data suggest that
African-American men were more likely to have discussed both
aggressive and conservative treatments but that white men were
more likely to have discussed only aggressive therapies (data not
shown). Possible reasons for the differences in the treatment
patterns include variables that we did not measure, such as

patient preferences, poorer access to physician specialists, bias

in referral patterns, or physician recommendations for treatment,
or some other variable, such as attitudes toward the medical
system.

Most previous studies of treatment for prostate cancer
(L7,L3,35) have been hospital based or lacked information on

multiple patient clinical and health factors that may affect the
selection of treatments. This study includes extensive
information collected from hospital charts, physician records,
and patients. However, certain limitations remain.

Although the current study provides detailed information on the
therapy given, functional status, and coexisting illnesses, we do
not have information about the process of decision making in the
selection of therapy. We do have informat¡on regarding the types
of therapies discussed, which suggests that a discussion that
includes only the aggressive therapy option strongly influences
treatment choice toward more aggressive therapy. However, it
remains difficult to clearly delineate the extent to which the
decision for specific treatments is influenced by the physician's

recommendation and by patient preferences that are, in turn,
based on a complex set of expectations, desire for specific
outcomes, and fear of particular complications. Because men

completed the surveys 6 months after diagnosis, our study has

the potential for recall bias; thus, future surveys may wish to
track the discussion and decision-making process more closely
in time to the discussion. Clearly, the primary goal for most
patients remains cure. Research into the complex dynamics of
decision making about treatment of prostate cancer requires
better understanding of the patients' perception of the trade-offs
between quantity and quality of life. This information will be

critical in guiding future research into the underlying patient,
provider, and health system factors that may influence patterns

of care.



ln summary, we found that, in addition to prognostic factors
(such as age and PSA value), baseline disease-related function
(such as impotence and bladder control), nonclinical variables,
and marital status are important determinants of treatment of
clinically localized prostate cancer. These results showing the
variation in treatment by geographic region and other nonclinical
factors underscore the lack of consensus for care ofthis disease,
probably attributable to the lack of definitive evidence of the
efficacy of one approach versus another. Until such evidence can

be obtained, we urge that men diagnosed with prostate cancer

be informed of the potential risks and the potential benefits of
all four main treatment opt¡ons so that they might make an

informed decision.
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Abstract
Background: Combined chemolherapy and radiotherapy are routinely used to lreat advanced-stage head and neck squamous cell carcinoma

(HNSCC). Patient compliance is often difficult given increased loxicilies. Medically underserved or uninsured patients may lack lhe necessary

support lo complete such trealment.

Objective: To evaluate compliance to radiation therapy for pat¡ents with advanced stage HNSCC at an urban lertiary-care county hospilal.

; Study Des¡gn: Retrospective review.

i Methods: Data were extracted from lhe charts of 136 consecutive patients who had been advised to undergo chemoradiotherapy for newly

: d¡âgnosed HNSCC from 2004 to 2006. Demographic and tumor-related information was collected, as was patient compliance with radiation

i treatment. Total dose, lenglh of treatment, and lheoretical "loss of loco-regíonal control" was calculated. Benchmark compliance dala were

, oblained from selecl publications.
I

i Results: Of 136 patients, 55 did nol begin trealment or transferred care elsewhere, leaving 81 study patients. Twenly-eight patients (35%) had

r unacceplable overall trealment courses. Forty-eight patients (59%) received less than the effective dose of65 Gy after accounting for missed

lreatment days. Fifty-one patients (ô3%) had a greater than 1 0% calculated loss in loco-regional control. Univariate and multivariate analysis
yielded no predictive value for gender, ethnicity, node status, stage, or pr¡mary s¡te on compliance.

Conclusion: Compared with olher ¡nstitutions, HNSCC pat¡ents ¡n this setting are less likely to complete a prescribed therapeulic reg¡men.

Patient and lumor characleristics measured in this study do not predict compliance Organ preservation prolocols require further evaluation in
populations where compliance is suspect. Fulure research musl exam¡ne intervent¡ons to improve compliance and assessmenl of ils impact on

survival.



Tab 1

Patient Compliance with Radiation Therapy Treatment Requirements

Patient or "Therapeutic Compliance" has long been a concern in medicine and public
health:

"The ultimate aim of anyprescribed medical therapy is to achieve certain
desired outcomes in the patients concerned. These desired outcomes are
part and parcel of the objectives in the management of the diseases or
conditions. However, despite all the best intention and efforts on the
part of the healthcare professionals, those outcomes might not be
achievable if the patients are non-compliant. This shordall may also
have serious and detrimental effects from the perspective of disease
management. Hence, therapeutic compliance has been a topic of clinical
concern since the LgTos due to the widespread nature of non-
compliance with therapy."i

The excerpt is taken from a 2oo8 meta-study of research on patient compliance
performed over a go year period from LgTSto 2oo5. This study seeks to identify
the various ways that patients fail to adhere to treatment requirements and the
underlying reasons for this behavior. In the course of this review, the authors
categorize various types of reported non-compliance as follows:

T¡ble I Type of reported non.compllance

Typo of non-compliance Rcfercnce

Rece¡v¡ng a prescriprion but not fillint ¡r

T¡king ãñ lñcoffcct dosc

Taklnt medic¡tion ¡t the wrcnt tlmet
lncrearing or decreasing the frcguencT of doses

Stopp¡ng thc treahcrìt ioo sogn

Delaying in seckin8 he¡lthcâre

Non-paniclpãtlon ln cllnlç yl5¡ts

Fallure to follow doctor's lnslruct¡gn!

"Drug holldays", vvhich mqns the prt¡ent stop¡ the thcr¿pt for â whllc

and then rest¡rts the thenpy

"whlte-<oãt compl¡ãnce", wh¡ch means patient5 are compliant to the

medlcat¡on regimen âpund the tjmc of clinic appolntmenB

Dononn and Blals 1992

Vermelre et al 2001

Gordi¡ I 979

Cummlngr etãl 1982;Vermeire 2001

Cramer et al 1990i Fe¡ns(ein 1990; Vemeire 200 |

Eurnler et al 2003

Virtually all of these forms of non-compliance are of concern in cancer care.
"Stopping the treatment too soon" is of special concern in chemotherapy and
radiation therapy regimens. These treatments are designed to deliver specially
calibrated doses of therapeutics over a given period of time. Missed appointments
or early termination interfere with the effectiveness of these treatments.

The authors of this study also identifli a variety of underlying causes for non-
compliance. These are identified in the table below.



Table2 Categories of factors identifìed from the lltenture review

Category Factors

Patlent-centered factors

Therapy-related factors

Healthcare system factors

Social and econom¡c f¡ctors

Disease factors

Demographlc Factors: Age, Éhnlclty, Gende¡, Educotlon, lúd¡rþge Sldtu¡

Psychorocial factors: Belicfs, Àlotivotion,Anîud¿

Patient-prescriber relat¡on3hlp

Healti llteracy
Paticnt knowledge

Physlcal difflcuhles

Tobaeco Smoklng or alcohol lntake

Fo rgetlul n ess

Hlstory of good compliance

Route of adminlstration

Trcatment complexity
Duration of the treatment perlod

Mcdicat¡on side efrects

Degree of beh:vioral change required

Taste of thc medicatlon

Requirements for drug storage

L:ck of acces:ibillty

Long waiting tlme

Diffìculty in gettlng prescrlptlons fìlled

Unhappy cl¡nic viiitr
lnãb¡lity to tâke time off work
Cost and lncome

Soclal support

Disease symptoms
Severity of tle disease

Given longstanding concern with patient compliance generally, frequent lack of
compliance with cancer treatment regimens is not unexpected. Cancer, for example
is generally considered to be a severe disease and often presents with extreme.
persistent symptoms. Cancer treatment such as chemo-therapy and radiation
therapy frequently has painful and distressing side effects and generally occurs over
an extended duration of weeks or months. These therapies are also associated with
high cost. As the tables above demonstrate all of these factors (underlined) are
associated with compliance failure.

Special interest in patient compliance for cancer care emerged in the late 1980's in
response to disparities in breast cancer treatment and in particular regarding the
use of Breast Conservation Therapy (BCT) vs. mastectomy. Despite the fact that the
research had established an equivalency in the effectiveness of these therapies,
unexplained variations in their use persisted.ii Many women continued to be treated
by mastectomy when less invasive BCT was a viable, even more effective alternative.
Investigations of this phenomenon revealed several underlying reasons including
the desire on the part of some patients to avoid the difficulties associated with
extended radiation treatment.

One recent seminal study of this issues is Impact of Petient Distance to Radiation
Therapy qn Mastectomy Use in Early-Stage Breast Cancer Patients. iii This study was
conducted in Virginia with data on more than 20,000 women treated for breast
cancer between t996 and 2000. Forty-three percent of these women were treated
by mastectomy and fifty-three by lumpectomy (with the remaining four percent
unknown). Two factors made this situation ideal for the study of the impact of travel
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distance on the use of radiation therapy. The first reason is that radiation therapy is
necessary component of BCT but less so with mastectomy, The second reasons is
that radiation treatment capacity expanded in Virginia by five new installations
during the study period. Travel distance to radiation therapy was therefore reduced
for much if the population over the five year course of the research, Researchers
were therefore able to assess the extent to which travel distance affected the choice
between optimal and suboptimal treatment alternatives. The researchers found as

follows:

"ln multivariate analysis, mastectomy use was independently influenced by
XRT distance after adjusting for age, race, T stage, and diagnosis year. Over
the study period, mastectomy rates declined from 48%o to 43o/o across
Virginia, and there were similar declines in a 1S-mile area around four
new radiation facilities in urban settings. However, mastectomies
decreased from 670/oto 450/o around a new XRT facility in a rural setting."

Similar findings have been noted in other studies

"The treatment of breast cancer has advanced considerably in the last two
decades due to earlier detection, improved techniques for staging,
development of alternative surgical approaches and radiation
technologies, and coordination of multidisciplinary teams to implement
multi-faceted treatment programs [1,2]. With the shift from mastectomy to
breast-conserving surgery has come the reliance on post-operative
adjuvant radiation therapy as an integral part of the local treatment
regimen to the breast [3-5]. However, studies have shown that some
patients opt for a mastectomy rather than lose time from family or work
traveling to a distant radiation facility and/or undergoing a lengthy
radiation treatment such as with conventional whole breast irradiation
IWBI) [6-9]. The development of several techniques of accelerated partial
breast irradiation (APBI) provides an alternative to WBI that reduces
treatment time from weeks to days 16,70-t2l".tv

Such studies demonstrate that distance to radiation therapy increases the likelihood
of suboptimal treatment choices by patients, their physicians or both. Other studies
demonstrate a level of persistent failure to obtain radiation therapy for breast
cancer even for BCT:

"After adjustment for age, the likelihood of receiving radiotherapy following
BCS decreased significantly with increasing travel distance to the nearest
radiation-treatment facility.... The likelihood of receiving radiotherapy after
BCS increased slightly with travel distance to approximately 10 miles, then
declined steadily at greater distances."u

"Results: Full compliance (defined as completion of the entire course of
radiation therapy and clinical follorv-up) with the BCT program was
observed in only 360/o of patients. Fifteen of the 35 noncompliant patients
did not complete radiation therapy. A significantly higher local failure rate
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was observed: I of these 15 patients [53%) have had local failure. In
contrast, patients who were either in full compliance with the BCT
program or were deficient only in that they missed part of their clinical
follow-up had local failure rates of 5o/o (I/20) and 10% (2/20),
respectively. Age, race, stage of cancer, economic status (measured by
availability of medical insurance), distance of patient's residence from the
hospital, and education level were evaluated as potential predictors of
compliance. None predicted patient compliance, although a trend toward
higher compliance was noted in patients with a higher education level, as
determined by literacy testing."vr

While not all of these studies detect a correlation between non-compliance and
distance to treatment, they repeatedly demonstrate frequent problems with
compliance and suggest that every practical step should be taken to facilitate and
simpliff patient access to these services.

Concern over compliance with treatment requirements is not restricted to breast
cancer. This issue has been an important area of research for other frequently
occurring types of cancer as well. The following excerpt is from a study that
examined the effect of non-clinical factors on the choice of therapies (including
radiation therapy) for prostate cancer:

"The geographic variation in therapies (for prostate cancer) that we found suggests a

lack of consensus among physicians, particularly in the absence of evidence on the
relative outcomes of competing therapies. We observed statistically significant (P
!.001) regional variations in treatments, with a range of 1B.Bo/o-37.4o/o of the patients
receiving conservative treatment across the six regions studied. Such variations
across geographic regions have been noted previously, Urban-rural differences in
treatments ofother cancers have also been observed, possibly associated with
distance to treatm ent ¡".¡¡¡¡ 95.'¿vll

Similar concerns have long existed with respect to other frequently occurring
cancers including lung cancer the most frequently occurring form of the disease
throughout the country.

" We reviewed 1808 hospital charts representing virtually all patients given a
diagnosis of non-small-celì lung cancer in New Hampshire and Vermont between
7973 and L97 6 and found that the treatment of patients varied according to their
marital status, medicaì insurance coverage, and proximity to a cancer-treatment
center. Patients were more likely to be treated with surgery if they were married
(odds ratio, L67;95 percentconfidence interval, L.08 to2.57) orhad private medical
insurance (1.52; 1.03 to 2.26). Among patients who did not have surgery those with
private insurance were more likely to receive another form of anticancer therapy--
either radiation or chemotherapy (1.57; L.18 to 2.09). Residing farther from a cancer-
treatment center was associated with a greater chance of having surgery."vlll

In addition to assessing the reasons for compliance failures in cancer treatment,
compliance research also examines the impact of compliance failure on outcomes.
This is illustrated in one study already quoted above.ix It is demonstrated as well in
the following excerpt from a study on eompliance with chemotherapy and radiation
therapy requirements for treatment of head and neck cancers:
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"Results: Of 136 patients, 55 did not begin treatment or transferred care
elsewhere, leaving 81 study patients. Twenty-eight patients (35%) had
unacceptable overall treatment courses. Forty-eight patients [59%)
received less than the effective dose of 65 Gy after accounting for missed
treatment days. Fifty-one patients (630/o) had a greater than 10%o

calculated loss in loco-regional control. Univariate and multivariate
analysis yielded no predictive value for gender, ethnicity, node status,
stage, or primary site on compliance."'

The body of research on compliance with cancer treatment shows clearly that
failure to comply with treatment requirements is a common problem. Despite the
importance of these requirements patients often find them to arduous and difficult
to fully meet. It is also clear that radiation therapy is among those treatments that
are affected in this manner. While there are various factors that spur this
phenomenon the issue of distance to treatment is frequently found to be a
influential factor. Given the importance of radiation therapy to patient outcomes,
careful consideration must be given to geographical distribution in the development
of facilities and patients should have access to options close to home to the
maximum extent practicable.

Implications for Rhode Island

As pointed out in The Cyberknife Report, radiation therapy facilities in Rhode Island
are concentrated and not well distributed geographically. This may be an important
element in understanding the apparent underuse of radiation therapy in
comparison with the rest of the country as described in response to question 7. As
further demonstrated in the application, the minimum distance to treatment for
residents of Bristol is 15 miles. The research discussed above indicates that
compliance begins to be affected at approximately this level of travel.

i Jing Jin, Grant Edward Sklar, Vernon Min Sen Oh; "Factors affecting therapeutic compliance: A review from the patient's
perspective";Therapeutic Clinical Risk Management, 2008 February;4(1):269-286,

li Lantz, Zemencuk & Katz; 
-ls 

Mastectomy Overused? A Call for an Expanded Research Agenda"; Health Services Research
2002 April; 37 (2): 417 431.

iii Anneke T, Schroen, David R, Brenin, Maria D, Kelly, William A, Knaus and Craig L, Slingluff Jr, 'lmpact of Patient Distance to
Radiation Therapy on Masteclomy Use in Early-Stage Breast Cancer Patientsn, Journal of Clinical Oncology (October 1, 2005)
vol, 23 no, 28:7074-7080

iv Dooley et al. World Journal of Surgical Oncology 2011, 9:30

v William F. Athas, Meg Adams-Cameron, William C. Hunt,Andrew Amir-Fazli, Charles R, Key; 
-Travel 

Distance to
Radiation Therapy and Receipt of Radiotherapy Following BreaslConserving Surgery" Joumal of the National Cancer lnstitute,
Vol, 92, No. 3, February 2, 2000

vi Ll, Benjamln D, L, MD; Brown, William A, MD;Ampil, Frederico L, MD; Burton, Gary V. MD; Yu, Herbert MD, PhD; McDonald,
John C. MD; "Patient Compliance ls Critical for Equivalent Clinical Outcomes for Breast Cancer Treated by Breast Conservation
Therapy"Annals of Surgery: June 2000 - Volume 231 - lssue 6 - pp 883-889
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vii Linda C, Harlan, Amold Potosky, Frank D, Gilliland, Richard Hoffman, Peler C. Albertsen, Ann S, Hamilton, J, W, Eley, Janet L,

Stanford and Robert A. Stephenson; 'Factors Associated With lnitial Therapy for Clinically Localized Prostate Cancer: Prostate

Cancer Outcomes Study', Journal of the National Cancer lnstitute I (2001 ) 93 (241:1864-1871

viii Greenberg ER, Chute CG, Stukel T, Baron JA, Freeman DH, Yates J, Korson R,; 'Social and economic factors in the choice of
lung cancer treatment, A population-based study in two rural states.' N Engl J Med, 1988 Mar 10;318(10):612-7,

ix See Li , above

x Urjeet A, Patel MD, Kunal H. Thakkar MD,Nathaniel Holloway MD; "Patient Compliance to Radiation for Advanced Head and

Neck Cancer at a Tefiary Care County Hospital" The LaryngoscopeVolume'118, lssue 3, pages 428432, March 2008
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$36,994 $20,337 $ 37,827 38, 42

Batchelor.s 41.10o/o 43.40% 14.10% 42.50To 42.30%

Localities lncluded in

Bristol Portsmouth

Warren Middletown

Tiverton

Po

Under 5 2,195 4,062 6,256 776 933 031 7,740 1

5-17 7,980 12,350 13,151 2,104 314 15,568 35,899

1 8-64 31,371 52,385 83,757 57 135 8,723 14,248 80,105 163,862
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c 2.00To 4.200/o 12.40/o 3.1To 3.0%
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Asian 1.40% 1.60% 2.80% 2.60% 2.64Yo

Black 0.80% 3.50% 4Yo 3.40% 3.25%

School Graduates 86.20% 91.10% 68% 91.20% 90.20Yo

ulat¡on to be Served- Gurrent lation
Prima Service Area Service Area Total

Gounty, Rl County Rl TotalPSA MA Seekonk Swansea Total SSA

TotalService Area

8,317 14,070 22,386 12,534 2,023 14,839 37,225281& Above

49,525 81,896 131 87,044 14,147 15,865 117,057 248
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Service AreaP
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Source.' US Bureau of the Census



Exhibit 3



Question 9

2.l.tCentury Oncology and all af¡liated entities are committed to treating any patient in need. We will not

turn anyone 
"*ay, 

,"g"rdless of their insurance status or income. We are committed to the communities

we serve and do our óest to assist our patients in obtaining any and all assistance available to them' Our

formal policy is below.

1. Policy & Purpose:
Thìs policy is designed to provide charity care to those patients that cannot afford to pay and do not

quatiiy foiany fedéral, staie or county programs that are available. The policy will apply to balances due

from uninsured or underinsured patients with a patient balance in the amount of $1,000 or greater.

Underinsured is defined as patients with insurance that lacks sufficient coverage resulting in a financial

responsibility 30% or greater than their annual gross lncome.

This policy assigns charity assistance according to 3 criteria; income, credit availability and family siz9.,. 
_

lncome wìll ¡e cãlculated-using the most recent applicable items; paystub, social security statement, W-2,

pension statement and/or alim-ony payments. To determine credit availability, all patients must be pre-

screened through TransUnion prior to being approved for assistance, Family size will be determined by

either a tax return or other supporting documentation. Charity adjustment is valid for all services rendered

within 6 months of the approval date.

2. Scope:
This policy applies to Radiation Therapy Services, lnc,, (RTSI), related party companies, all RTSI

subsidiary companies, third-party companies and independent contractors.

Between 200-300% of
povertv guidelines

Over 300% of poverty
guidelines

Upto2OO% of poverÇ
guidelinesHousehold Size

$3g,sto.ot
+

s45,390,01
+

557,270.0t
+

s69,150,01
+

s81,030.01
+

s92,910.01
+

5zz,34o.ot
s33,510.00

s30,260.01

s45,390.00

$38,180.01

$s7,z7o.oo

s46,100.01

s69,150,00

$54,020,01

s81,03o,oo

$61.,940,01

s92,910,00

Min
Max
Min
Max
Min
Max
Min
Max
Min
Max
Min
Max

So.oo

522,34o.o0

5o'oo

$30,260.00

so.o0

$38,180.00

$o'oo
$46,100.00

so.oo

$54,020.00

so,o0

s61,940.00

1

2

3

4

5

6

612427.1



PRESUMPTIVE CHARITY CARE CALCULATION WORKSHEET

ENTERED BY:

DATE:

Patient Name
Patient Number
Dataset/Location
Patient DOB

Diagnosis Code

Plan Code

Pre pa rer
Prepared Date
Estimated Patient

Responsibilitv

Patient Balance

Date TU Ran

TU Score

Total Amount of
Open Line of Credit

OK to proceed with
FH: Yes or No

Monthly Gross

AmountSource of lncome
Salary

Social Security

Other lncome (Atimony, Pension)

ls Patient Underinsured?

Total Available Funds for TX

Family Size (consists of Í of Dependents + Pat¡ent)

lncome

s120,000.00

s110,000.00

s100,000.00

590,000.00

580,000,00

STo,ooo.oo

560,ooo.oo

Sso,ooo,oo
S+o,ooo.oo

s30,000,00
s20,000.00
s10,000.00

So.oo
27 3

Family Size

654

APPROVAL SIGNATURE DATE

Form Date: 0610612012



Form Date:06/06/2012

1

2

3

4

5

6

50% Discount

$ 33,510.00

s 45,390.00

S 57,270.00

s 69,150.00

s 81,o3o.oo

$ 9z,91o.oo
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FORWARD LOOKING STATEMENTS

Some of the information set forth in this Annual Report on Form 10-K contains "forwardJooking
statements" within the meaning of the Private Securities Litigation Reform Act of 1995. We may make
other written and oral communications from time to time that contain such statements. Fonruard-
looking statements, including statements as to industry trends, future expectations and other matters
that do not relate strictly to historical facts are based on certain assumptions by management. These
statement are often identified by the use of words such as "may," "will," "expect," "plans," "believe,"
"anticipater" "projectr" "intend," "couldr" "estimate," or "continuer" "may increaser" "may fluctuate,"
and similar expressions or variations, and are based on the beliefs and assumptions of our management
based on information then currently available to management. Such fonward-looking statements are
subject to risks, uncertainties and other factors that could cause actual results to differ materially from
future results expressed or implied by such forward-looking statements. Important factors that could
cause actual results to differ materially from the forward-looking statements include, among others, the
risks discussed herein under the heading "Risk Factors." 'We caution readers to carefully consider such
factors. Further, such forwardJooking statements speak only as of the date on which such statements
are made and we undertake no obligation to update any forward-looking statement to reflect events or
circumstances after the date of such statements.
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PART I
Item 1. Business

Reþrences ín this Annual Report on Form 10-K to "we", "us", "oLtr" and "the Company" are

reþrences to Radiation Therapy Services Holdings, Inc. and its subsidiaries, consolidated professional
corporations and associations and unconsolidated ffiliates, unless the conterct requires otherwise or unless

indicated otherwße. References in thß Annual Report on Form 10-K to "Parent" are reþrences to Radiation
Therapy Services Holdings, Inc. and not to its subsidiaries, consolidated professional corporations and
associations and unconsolidated ffiliates. Reþrences in thß Annual Report on Form l}-K to "our
treatment centers" refer to owned, managed and hospital based treatment centers.

Our Company

We are a leading provider of advanced radiation therapy services to cancer patients primariþ in
the United States. We offer a comprehensive range of radiation treatment alternatives, and focus on
delivering academic-quality, cost-effective patient care in a personal and convenient setting. Our first
radiation treatment center opened in 1983, and as of December3L,2011, we owned or operatedT2T
treatment centers, 118 of which are freestanding facilities with the nine remaining facilities operated in
partnership with hospitals and other groups. Our treatment centers, most of which operate under the
21st Century Oncologt brand, are strategically clustered in 28 local markets in 16 states and 30

treatment centers are operated in South America, Central America and the Caribbean and one center
located in India. We hold market leading positions in most of our local markets.

We believe we are the largest company in the United States focused principally on providing
radiation therapy, and we believe our size provides us with competitive advantages. We have significant
clinical and technological resources available within our national network of local providers, which
assist our physicians in accessing the latest advances in research and technology and in delivering the
most effective treatments to our patients. Our nationwide presence also enables us to implement best
practices and share new ideas and information across our network. We are able to leverage our scale by
recruiting, developing and training key clinical personnel. For instance, we operate our own dosimetry
and radiation therapy schools and have an affiliated physics program. These in-house capabilities,
combined with senior physician leadership, a premier medical board and substantive training and

mentoring programs, have allowed us to deliver superior and innovative patient care with the highest
quality standards across our centers. Furthermore, our operational ilfrastructure and network's size

affords advantages in areas such as purchasing, recruiting, billing and information systems.

Our operating philosophy is centered upon using the latest available and most advanced

technolory, and employing leading radiation oncologists to deliver a variety of treatment options to our
patients in each local market. To implement this philosophy, we invest in new software and equipment
with the goal of equipping each local market with state-of-the-art technology that facilitates better
clinical results. Through the use of advanced tools we can improve therapeutic outcomes by precisely
targeting cancerous cells and tumors while sparing healthy, surrounding tissues and organs. We are also

able to adapt and refine treatments as tumors shrink or change position. We have continued to attract
and retain talented physicians and staff by providing opportunities to work in an environment that has

a clinical and research focus, superior end-to-end resources, and high quality patient care. In addition,
in certain local markets we have integrated with physicians in closely related medical specialties in
order to provide a continuum of care for cancer patients. 

.We 
have organized our Company into nine

regional reporting units by geographic locations. We have eight regional directors that report to our
Senior Vice President, Director of Regional Operations. Each regional director is responsible for the
overall performance of their respective regions.

We have built a national platform of treatment centers while increasing both the revenue and

profitability of the Company. Since the beginning of 2003, we have internally developed 25 teatment
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centers and acquired 68 existing treatment centers, and from 2008 to 201L, increased revenues at a

compound annual growth rate of 9.0%.'We believe that as our scale continues to increase, our network
of collaborative care along with our operational and financial resources will not only differentiate us
from many of our competitors, but will also enhance our attractiveness to patients, referral sources,
potential employees and acquisition targets. For the year ended December 31.,207I, our total revenues
were $644j million.

Radiation Therapy Services Holdings, Inc. is a Delaware corporation and was incorporated
October 9,2001 . Our principal executive office is located at 2210 Colonial Boulevard, Fort Myers,
Florida and our telephone number is (239) 931-7275.

Our Industry

According to industry experts, the United States radiation therapy market was estimated to be
approximately $8 billion in 2010. The market's growth is driven by the increasing number of cancer
diagnoses and the development and use of increasingly effective technologies that enable more types of
cancer-related tumors to be treated with radiation therapy. The American Cancer Society estimated
that approximately 1.6 million new cancer cases are expected to be diagnosed in the United States in
2012. As the U.S. population ages, the number of cancer diagnoses is expected to continue to increase,
as approximately 77Vo of all cancers are currently being diagnosed in persons 55 years of age and older.
Radiation therapy is a primary treatment method for cancer and, according to the American Society for
Therapeutic Radiolory and Oncology ('ASTRO"), nearly two-thirds of patients diagnosed with cancer
receive radiation therapy during their illness. Radiation therapy's share of the cancer treatment market
has increased as a result of new radiation therapy technologies that better target cancerous tumors and
lead to fewer side effects as compared to other forms of treatment and to previous radiation therapy
treatrnents.

Radiation therapy is used to treat the most common types of cancer, including prostate, breast and
lung cancer. Radiation therapy uses high-energy particles or rilaves, such as x-rays, to destroy cancer
cells by delivering high doses of radiation to the tumor through a special piece of equipment, known as

a linear accelerator. In addition, when a cure is not possible, radiation therapy is often able to shrink
tumors thereby reducing pressure or pain while also relieving other symptoms of the cancer to enhance
a patient's quality of life.

Although the majority of cancer patients receive radiation therapy treatment, individuals diagnosed
with cancer may also undergo surgery, chemotherapy and/or biological therapy. Physicians generally
choose the appropriate treatment or combination of treatments based upon the type of cancer, its stage
of development and where the cancer is located. Radiation therapy patients are usually referred to a

treatment center or a radiation oncologist by urologists, breast surgeons, general oncologists and
general surgeons, in addition to other sources.

Recent research and technological advances have produced ne\ry, advanced methods for radiation
treatment. These advanced methods result in more effective treatments that deliver the necessary doses
of radiation while minimiztng the harm to healthy tissues that surround the tumor. This is accomplished
by modulating the intensity across the tumor and reducing the amount of radiation leakage resulting in
fewer side effects and complications as well as an enhanced quality of life. For instance, new
stereotactic radiosurgery planning and equipment, combined with tumor tracking or respiratory gating
techniques, allow cancers located in the lung and liver to be treated with significantly fewer high dose
radiation treatments and higher control rates, which results in less dosage to normal lung or liver tissue
and leads to fewer side effects than before. With the discovery of new, innovative means to deliver
radiation therapy and the increasing awareness of advanced treatments with reduced side effects by
patients and physicians, radiation therapy is expected to be a preferred method for treating cancer.
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The radiation therapy market is highly fragmented. In 2010, there were over 2,200 locations
providing radiation therapy in the U.S., of which approximately 960 were freestanding, or non-hospital
based, treatment centers. Further, approximately 30Vo of freestanding treatment centers are affiliated
with the largest four providet networks, which includes RTS.

i" 0",,"u" our radiation ,.";t"î;'i],t, T:iï::""t-iïli'oo,o ,no," or many or our
competitors because we offer patients a full spectrum of radiation therapy alternatives, including many
advanced treatment options that are not otherwise available in certain geographies or offered by other
providers. Our radiation treatment services include external beam therapies, such as conformal beam
treatment, intensity modulated radiation therapy and stereotactic radiosurgery, as well as internal
radiation therapy such as high-dose and low-dose rate brachytherapy. In addition, we utilize various

supplementary technologies, including image guided radiation therapy, Gamma Function, respiratory
gating and 3-D conformal treatment planning to improve the effectiveness of the radiation treatments.

Finally, we provide an array of complementary support services in the areas of psychological and
nutritional counseling as well as transportation assistance, consistent with applicable regulatory
guidelines. Radiation therapy is given in one of two ways: externally or internally, with some cancers

treated utilizing both radiation therapy approaches.

Externøl Beam Therapy. External beam radiation therapy involves exposing the patient to an

external source of radiation through the use of special equipment that directs radiation at the cancer.

Equipment utilized for external beam radiation therapy vary as some are better for treating cancers

near the surface of the skin and others are better for treating cancers deeper in the body. A linear
accelerator, the most common type of equipment used for external beam radiation therapy, can create

both high-enerry and low-energy radiation. High-energy radiation is used to treat many types of cancer

while low-energy radiation is used to treat some forms of skin cancer. A course of external beam
radiation therapy typically ranges from 20 to 40 treatments. Tleatments generally are given to a patient
once each day with each session lasting for approximately L5 minutes.

Internal Rødiation Therapy. Internal radiation therapy also called brachytherapy, involves the
placement of the radiation source inside the body. The source of the radiation (such as radioactive
iodine) is sealed in a small holder called an implant and is introduced through the aid of thin wires or
plastic tubes. Internal radiation therapy places the radiation source as close as possible to the cancer
cells and delivers a higher dose of radiation in a shorter time than is possible with external beam

treatments. Internal radiation therapy is typically used for cancers of the lung, esophagus, breast,
uterus, thyroid, cervix and prostate. Implants may be removed after a short time or left in place
permanently (with the radioactivity of the implant dissipating over a short time frame). Tèmporary
implants may be either low-dose rate or high-dose rate. Low-dose rate implants are left in place for
several days; high-dose rate implants are removed after a few minutes.

Since all of our treatment centers are clustered into local markets, our treatment centers are

distinguished from those of many of our competitors by our ability to offer advanced radiation therapy
services. Our advanced radiation treatment services include: image guided radiation therapy, intensity
modulated radiation therapy, 3-D conformal treatment planning, stereotactic radiosurgery Gamma
Function, respiratory gating and high-dose and low-dose rate brachytherapy.
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The following table sets forth the forms of radiation therapy treatments and advanced sewices that
we offer:

Technologies Description

External Beam Therapy

Conformal Beam Tleatment Enables radiation oncologists to utilize linear accelerator machines
to direct radiation beams at the cancer.

Intensity Modulated Radiation
Therapy ("IMRI")

Stereotactic Radiosurgery

Intemal Radiation Therapy

High-Dose Rate Remote
Brachytherapy.......

Low-Dose Rate Brachytherapy

Advanced Services Used wíth
Extemal Beam Tieatment
Therapies

Image Guided Radiation
Therapy("IGRT")....

Gamma Function

Respiratory Gating

Enables radiation oncologists to adjust the intensity of the radiation
dose and conform the beam along the entire surface of the tumor.
IMRT can also be programmed to angle beams of radiation around
normal tissue, thereby sparing healthy organs and reducing side
effects.

Enables delivery of concentrated, precise, high dose radiation beams
to localized tumors. Historically, stereotactic radiosurgery was used
primarily for contained lesions of the brain but recent
advancements in imaging technologies have allowed more types of
tumors to be targeted, therefore broadening the use of stereotactic
radiosurgery for extra-cranial cancers.

Enables radiation oncologists to treat cancer by internally delivering
higher doses of radiation directly to the cancer.

Enables radiation oncologists to treat cancer by internally delivering
lower doses of radiation directly to the cancer over an extended
period of time (e.g., prostate seed implants).

Enables radiation oncologists to utilize imaging at the time of
treatment to localize tumors and to accurately mirror the contour of
a tumor from any angle.

Proprietary capability that for the first time enables measurement of
the actual amount of radiation delivered during a treatment.
Gamma Function also enables us to veri$ radiation delivery and
compare it to the physician prescription and treatment plans.
Further, it provides the physician with information to adjust for
changes in tumor size and location, and ensures immediate
feedback for adaption of future treatments as well as for quality
assurance.

Coordinates treatment beam activation vvith the respiratory motion
of the patient, thereby permitting accurate delivery of radiation
dosage to a tumor that moves with breathing, such as lung and liver
cancers.
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Technologies Description

3-D Conformal Tieatment
Planning Permits accurate, 3-dimensional rendering of the tumor and

surrounding normal organs in order to facilitate an efficient
treatment plan maximizing radiation exposwe of cancerous tissue
and minimizing exposure of healthy tissue,

ConformøI Beøm Tieøtment. This technology allows the radiation oncologist to utilize a linear
accelerator machine to direct radiation beams at the cancer. Utilization of specialized equipment and
planning systems allow 3D computer images to be accessed to develop complex plans to deliver highly-
conformed (focused) radiation while sparing normal adjacent tissue.

Inlensity Modulated Radiation Therapy. With IMRf, radiation can be focused at thousands of
pinpoints and delivered by varying levels of beam intensity directly to a tumor. Because IMRT uses

variable intensity beams, it can be used to treat tumors to higher doses and better spare normal tissue.
IMRT technology can be programmed to actually wrap and angle beams of radiation around normal
tissue and organs, protecting healthy tissue as it destroys the tumor. As such, IMRT patients typically
experience fewer side effects, which helps them to maintain their strength and lead more normal
lifestyles during treatment.

Stereotøctic RadiosurgerylStereotøctic Rødiotherapy. Stereotactic radiosurgery/radiotherapy involves a

single or a few intense high-dose fraction(s) of radiation to a small area. This form of therapy typically
is used to treat tumors that cannot be treated by other means, such as surgery or chemotherapy.
Precise calculations for radiation delivery are required. Tieatment also requires extensive clinical
planning and is provided in conjunction with the referring surgeon and under the direct supervision of
a radiation oncologist and a physicist. Stereotactic radiosurgery often involves very careful
immobilization of the patient. For example, cranial radiosurgery might involve the use of a
neurosurgical head frame to assure precise tumor localization. With recent advances in imaging
technologies, stereotactic radiosurgery can now be used to treat extra-cranial cancers to a higher dose
with target localization and image verifications. These advances broaden the types of cancers that can
be successfully treated with stereotactic radiosurgery.

Brøchytherøpy. Brachytherapy involves the use of surgical and fiberoptic procedures to place
high-dose rate or low-dose rate sources of radiation in the patient's body. This technique is used for
implantation of sources into the prostate, intraluminal therapy within the esophagus and endobronchial
therapy vvithin the lungs, among other places within the body. Prostate seed implants involve the
permanent placement of ¡adioactive pellets within the prostate gland.

High-Dose Rate Remote Brachytherapy. In high-dose rate remote brachytherapy, a computer
sends the radioactive source through a tube to a catheter or catheters that have been placed near
the tumor by the specialist working with the radiation oncologist. The radioactivity remains at the
tumor for only a few minutes. In some cases, several remote treatments may be required, and the
catheters may stay in place between treatments. High-dose rate remote brachytherapy is available
in most of our local markets and patients receiving this treatment are able to return home after
each treatment. This form of brachytherapy has been used to treat cancers of the cewix, breast,
lung, biliary tree, prostate and esophagus. MammoSiteo Radiation Therapy is used for partial
breast irradiation and works by delivering radiation from inside the lumpectomy cavity directly to
the tissue where the cancer is most likely to recur.

Low-Dose Rate Brachytherapy. We are actively involved in radioactive seed implantation for
prostate cancer, the most frequent application of low-dose rate brachytherapy. There are several
advantages to low-dose rate brachytherapy in the treatment of prostate cancer, including
convenience to the patient as the patient generally can resume normal daily activities within hours
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after the procedure. This procedure is performed by a team of physicians and staff with nearly a

decade of experience in prostate brachytherapy. During the procedure, radioactive sources or
"seeds" are inserted directly into the prostate, minimizing radiation exposure to surrounding
tissues while permitting an escalation of the dose concentrated in the area of the cancer.

All of our markets provide external beam treatments and following is a list of the advanced
services and treatments that we offer vvithin each of our 28 domestic local markets as of December 31,
2011:

Number Stereotactic Brachytherapy

Local market
Low
Dose

,/

Year of Extra- Iligh
Established Centers IMRT 3-D Gamma Gating IGRT Cranial Cranial Dose

Lee County-Florida . . . .

Charlotte/Desoto
Counties-Florida. . . . .

Sarasota/\danatee
Counties-Florida. . . . .

Collier County-Florida . .

Broward County-Florida .

Miami/Dade County-
Florida

Las Vegas, Nevada
Westchester/Bronx-New

York .

Mohawk Valley, New York
Delmarva Peninsula
Northwest Florida
Western North Carolina . .

Palm Beach County-
Florida

Central Kentucky
Florida Keys .

Southeastern Alabama . . .

Central Maryland
South New Jersey
Rhode Island
Central Anzona
Central Massachusetts . . .

Palm Springs, California . .

Los Angeles, California . .

Southeastern Michigan . . .

Northèrn California
Eastern North Carolina . .

Northeast Florida
South Carolina . .

1983

1986 1.

'7 t/ ,/ t/ t/ ,/ t/ t/ t/

7996
7997

7997
1998
1998
2007
2002

t992
1993
1993

2002
2003
2003
2003
2003
2004
2004
2005
2005
2005
2006
2;006
2007
2007
2008
20'J.0

5

7

1

4

J
aL

J

3

6

t/ tl t/ tZ
,/ t/ tl t/ t/ lZ t/ tZ
t/ t/ tl t/ t/ tl ,/
,t ,t t/ ta t/ t/ t/ t/
,/r/t/t/r/t//t/
,/ t/ t/ ,/ ,/
t/ t/ t/ t/
t/ t/ tl t/ t/ t/ t/ ,,
t/ t/ t/ ,/
,/ t/ ,/ t/ t/ ,/ tZ t/ t/
,/ t/ t/ t/ t/ tz lZ
,/ t/ t/ t/ t/ t/ t/
t/ ,/ ,/ ,/ t/ t/
t/ t/ t/ ,/ ,/ t/
,/ t/ tz
t/ ,/ t/ ,/ t/

1

4
1,

2
l
4
4
5

2
4
2
6
J

4
1

1

96

t/ t/ tl t/ t/ ,/ t/ t/

t, lZ t/ t/ t/ ,/ t/ t/
t/ tl t/ t/ t/ t/ t/ t/
,/ t/ ,/ t/ t/ t/ ,/ ,/

t/ t/ t/ t/ t, ,/
/t/t/t/t/t/t/
,/ t/ t/ ,/ t/ ,/ tZ
t/ ,/ tl ,/ t/ t/ t/ lZ
t/ t/ t/ t/ t/ lZ tl tl

t/ t/ t/ tl ,/ t/ t/ t/
t/ t/ ,/ tl t/ ,/ t/ t/ t/
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A-ll of our international markets provide external beam treatments and following is a list of the
advanced services and treatments that we offer within international markets as of December 31, 2011

Number Stereotactic Brachytherapy

Local market

India .

Argentina
Costa Rica
Dominican Republic
El Salvador
Guatemala
Mexico

Year of Extra- Iligh Low
Established Centers IMRT 3-D Gamma Gating IGRT Cranial Cranial Doie l)ose

2008
207r
2077
201,1

20r1
201,1

2077

tz ,/
,/ t/
,/ t/
t/ ,/

/t/
tz t/

1

23
2
2
1,

1

1

3T

t/ ,/ t/

t/

Advanced Semices. We also offer advanced sewices, such as IGRf, Gamma Function testing,
respiratory gating and conformal treatment planning.

Image Guided Radiation Therapy. This technolory provides the radiation oncologist with a
mechanism to achieve increased precision in radiation therapy targeting. The technique utilizes
high-resolution x-rays, CT scans or ultrasound imaging to pinpoint internal tumor sites before
treatment and overcomes the limitations of conventional skin marking traditionally used for patient
positioning. IGRT represents the convergence of medical imaging and high precision external beam
therapy.

Gammø Function. Gamma Function is a proprietary capability that for the first time enables
measurement of the actual amount of radiation delivered dwing a treatment. This technology
consists of an x-ray detector that measures the output of a radiation beam as it exits from the
patient, and software that calculates the dose received by the patient from this output
measurement. Additional software then performs a statistical comparison of the calculated dose
with the planned radiation dose and notifies the radiation oncologist of any significant deviations
between the treatment plan and the actual dose delivery. This provides the physician with
information to adjust for changes in tumor size and location and ensures immediate feedback for
adaption of future treatments as well as for quality assurance.

Respiratory Gating. This noninvasive technique allows radiation targeting and delivery to
account for respiratory motion in the treatment of cancers in the lung and upper abdomen,
protecting healthy structures while di¡ecting higher doses of radiation to the tumor. Respiratory
gating matches radiation treatment to a patient's respiratory pattern. When a person breathes, the
chest wall moves in and out, and any structures inside the chest and upper abdomen also move. In
the past, when radiation beams were aimed at a target inside those areas of the body, movement
had to be accounted for by planning a large treatment area. With respiratory gating, radiation
treatment is timed to an individual's breathing pattern with the beam delivered only when the
tumor is in the targeted area.

3-D Conformal Tieatment Planning. 3-D conformal treatment planning and computer
simulation produces an accurate image of the tumor and surrounding organs so that multiple
radiation beams can be shaped exactly to the contour of the treatment area. Because the radiation
beams are precisely focused, nearby normal tissue is spared from radiation, In 3-D conformal
treatment planning, state-of-the-art radiation therapy immobilization devices and computerized
dosimetric software are utilized so that CT scans can be directly incorporated into the radiation
therapy plan.
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Our Business Strengths

We believe that the following competitive strengths have allowed us to achieve and maintain our
position as a leading provider of radiation therapy:

Nøtional Platform with Strong Local Mørket Positions-We currently sewe patients in 28 local
markets across 16 states, including Alabama, Arizona, California, Delaware, Florida, Kentuiþ,
Maryland, Massachusetts, Michigan, Nevada, New Jersey, New York, North Carolina, South Carolina,
Rhode Island and West Virginia and expanded into international markets including India, South
America, Central America and the Caribbean. Most of our treatment centers are strategicalþ clustered
into regional networks (which we refer to as our local markets) in order to leverage our clinical and

operational expertise over a larger patient population and maximize our investment in advanced

technologies. For example, our local markets enable us to share scarce and expensive medical
physicists, who are critical in the process of developing the radiation treatment plan for each patient as

well as making sure the equipment is properly calibrated. We generally have two physicists at three to
four treatment centers in each of our local markets (as opposed to in each treatment center) which
increases resource utilization and provides enhanced treatment consistency. In addition, we are able to
provide our patients with a full technological spectrum, including less common treatment alternatives,
by equipping each of our local markets, as opposed to each treatment center, with the necessary

technolory and know-how and thus doing so on a more cost-effective basisì Our scale also allows us to
serve as a center for leading clinical research and technological advances, which helps us attract and

retain talented radiation oncologists, physicists and other professionals. Furthermore, our national
platform, reputation, recruiting ability and market knowledge enable us to respond quickly and
efficiently to neril acquisition as well as internally developed ("de novo") opportunities. Since the

beginning of 2003, we have acquired or developed 93 treatment centers and entered into 16 new local
markets and expanded into international markets including India, South America, Central America and
the Caribbean. Finally, our centralized approach to business functions such as purchasing, accounting,
administration, billing and information technology enables us to leverage economies of scale in various
direct and indirect costs.

Best in Class Clinicøl and Technologicøl Platform-We believe that we have best in class technology,
which allows us to provide the highest quality of care and clinically advanced treatment options to our
patients. We periodically upgrade our equipment and technology, and we believe they will require
minimal maintenance capital expenditures in the near future. We believe'v\re are the market leader in
the utilization of advanced technologies, such as IMRf, IGRT and our recently-developed Gamma
Function. These technologies are more effective at treating many forms of cancer than other, older
technologies such as conformal beam. Our continuous and early adoption of technolory platforms has

allowed us to implement and share technology and our knowledge across our centers very quickly and
therefore enhance clinical expertise within the Company and the industry overall. Our Chief Technolory
OfÏicer, who is certified in radiotherapy physics, has received numerous awards, serves as an adjunct
professor and is a published author in a variety of fields and has spent 20 years in his current role with
the Company managing 72 physicists in the domestic U.S. and an internal radiation equipment
development and maintenance team. Our Senior Vice President of Clinical Operations has been with
the Company for 10 years and is a leading radiation oncologist who conducts radiation therapy research
projects, publishes professional journal articles and presents at national cancer treatment meetings.

These members of management and the teams that they lead provide both technical and clinical
expertise throughout our network, enhancing the level of patient care, safet¡r, and quality control. We
feel our clinical and technological platform provides us with a significant competitive advantage in
attracting new professional talent, upgrading equipment and operations of acquired centers, and the

opportunity to distinguish ourselves with referral sources, payers and patients.
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Leøding Radiation Oncologists-We have been successful in recruiting, acquiring practices from, and

retaining radiation oncologists with excellent academic and clinical backgrounds who we believe have

potential for professional growth. Our approximately 117 radiation oncologists in the domestic U.S.
have an aveÍage of over I7 years of experience and we believe our most ssnior clinical leadership are

regarded as industry leaders. As a physician-led organization, we value superior training, research
capabilities and mentoring. In addition to being educated and trained at some of the world's most
prestigious and well recognized medical training centers and universities, our physicians have held
positions in radiation oncology's elite research institutes, societies and regulatory bodies. These
institutions and societies include ASTRO, American College of Radiation Oncology ('ACRO"),
Association of Freestanding Radiation Oncology Centers ('AFROC") and Radiation Therapy Oncology
Group. Our clinical leadership also publishes frequently as academic contributors, having co-authored
numerous white papers, radiation therapy research projects, and empirical studies in a wide range of
international and domestic medical journals. We attract and retain our existing physicians by:

. offering them the opportunity to join an established team of leaders in the field of radiation
oncology;

. enabling them to maximize clinical results through the sharing of best practices;

. providing them access to advanced technologies and resources, including superior clinical
personnel;

. offering them the opportunity to develop expertise in advanced treatment procedures;

. enabling them to conduct research and encouraging them to publish their results;

. providing them with a vast history and amount of data to study protocols and outcomes of
various treatment alternatives;

. providing them with the opportunity to earu above the national average compensation for
radiation oncologists together with the benefits associated with an employment-based model; and

. offering them administrative and support services to assist in the management and operation of
practices.

Favorable Industry þnømics-Cancer treatment is a large and growing market. In 2008, there were
approximately 72.0 million people living with cancer or with a history of cancer in the United States.

The market has been growing, with approximately 1.6 million new cases expected to be diagnosed in
the United States in 2012. Raðiation therapy remains a core treatment for cancer with nearìy two-thirds
of cancer patients receiving radiation therapy during their illness. The U.S. radiation therapy market
was estimated to be approximately $8 billion in 2010. We believe that several factors will contribute to
the continued expansion of the cancer treatment market and increased utilization of radiation therapy
as one of the primary treatment methods, including:

. the increased life expectancy and aging of the American population, which is likely to drive an
increase in the incidence of the disease as approximafely 71Vo of all cancers are diagnosed in
persons 55 years of age and older;

. the advent of advanced radiation treatment technologies that expand the base of cancers that
are treatable with radiation therapy;

. radiation therapy being less invasive than surgery;

. radiation therapy having fewer side effects than chemotherapy; and

. increasing patient knowledge and awareness of various treatment alternatives leading to higher
utilization of advanced procedures that more effectively spare healthy tissue, reduce
complications and side effects and improve quality of life.
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Støble ønd Growing Business with Strong Operating Cøsh Flow-There are several underlying factors

that we believe contribute to the stability and growing performance of our business; most notably, the

aging of the U.S. population and resultant rise in cancer cases, and that radiation therapy remains a

primary tool used to treat cancer. Additionally, our growth is attributable to our utilization of more

advanced treatment technologies, which typically generates higher revenue growth and higher margins.

In addition to stable and growing revenues, our base business includes characteristics that produce

significant operating cash flow such as low operating costs and minimal working capital needs. The

generation of operating cash flow allows us to either reinvest in our business through capital
expenditures and growth initiatives and/or reduce indebtedness, each as determined by our business and

financial strategies.

Strong Trøck Record of Successtul Acquisitions and De Novo Føcility Development-We have grown at

a measured pace through a focused strategy of acquisitions and development of freestanding and

hospital-based treatment centers. Since the beginning of 2003, we have acquired 68 treatment centers

and have a successful track record of integrating our acquisitions as a result of our ability to leverage

regional resources and technolory, improve the mix of treatments, and put in place more favorable

contracts for insurance and medical supplies that take advantage of our size. We have a deep corporate

development team and unique market analysis software that enables us to proactively identify and

prioritize acquisition targets based on demographics, payer landscape and competition, among other
things. The radiation therapy market is highly fragmented. In 2010, approximately 3O% of the market's

freestanding centers are affiliated with the four largest provider networks, which includes Radiation
Therapy Sewices, Inc. As a result, we believe our pipeline of potential targets is robust and acquisitions

will remain a significant part of our core growth strategy. As a leading national platform company in
the industry, we believe \rye are a preferred acquirer in light of the services and benefits we can offer.

Since the beginning of 2003, we have also developed 25 de novo treatment centers and we

continue to seek opportunities to develop additional de novo treatment centers as a means to
strengthen our local market share. De novo treatment centers allow us to penetrate undersewed

markets or extend our local network and typicalþ require lower initial capital expenditures. De novo

treatment centers typically generate positive cash flow within six months after opening in an existing

market and twelve to fifteen months after opening in a new market.

Experienced ønd Committed Manøgement Team and Equity Sponsor-Our senior management team,

several of whom are practicing radiation oncologists, has extensive public and private sector experience

in healthcare, in particular radiation oncology. Excluding our recently appointed Chief Financial
Officer, our senior management team has been with us for an aveÍage of 14 years and averages

approximately 17 years in the radiation therapy industry. Since 1999, members of our management
team have helped to grow the Company from $56.4 million in total revenues to $644.7 million of total
revenues for the year ended December 3I,2017. This growth has occurred both organically and

through the integration of 105 treatment centets acquired since 1999. In addition, our equity sponsor,

Vestar Capital Partners, Inc. ("Vestar"), has considerable experience making successful investments in a

wide variety of industries, including healthcare.

Our Business Stratery

We believe we are in a superior position relative to our competitors to capitalize on the

opportunities in our market given our size, market locations, access to capital and clinical expertise as

well as our experienced physician base and management team. The key elements to our strategy are:

Maintain Emphøsis on Service and Quality of Cøre-We focus on providing our patients with an

environment that minimizes the stress and uncertainty of being diagnosed with and treated for cancer.

We aim to enhance patients' overall quality of life by providing technologically advanced radiation
treatment alternatives that deliver more effective radiation directly to cancerous cells while minimizing
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harm to surrounding tissues and reducing side effects. As an example, one of our most recent
technologies, Gamma Function, provides enhanced quality control during treatment delivery. Gamma
Function effectively measures the radiation byproduct, or throughput, as the beam exits the body,
thereby measuring the accuracy of the radiation delivery to the prescribed tumor site and giving the
physician more frequent opportunities to re-design treatment plans during a course of an overall
treatment regimen. Additionaþ, we verify every accelerator's output daily and voluntarily re-calibrate
each machine annually using the services provided by the M.D. Anderson Radiation Physics Center at
the University of Tèxas to ensure that our stringent quality control standards are met. We have a

compliance program that is consistent with guidelines issued by the Office of Inspector General
("OIG") of the Department of Health and Human Services ("DHHS"). Our compliance team, led by a
senior officer who has been with the Company since 2004, coupled with our in-house physics and

maintenance departments, complements our front-end focus on employing the best physicians and using
the most advanced technologies to provide our patients with superior care in a safe and quality-
controlled environment.

Our treatment centers are designed to deliver high-quality radiation therapy in a patient-friendly
environment and are generally located in convenient, cqmmunity-based settings. We make every effort
to see patients within 24 hours of a referral and to begin treatment as soon as possible thereafter. In
addition, our radiation oncologists are available to patients aI any time to discuss proposed treatments,
possible side effects, and expected results of treatment. Finally, we offer support services in the areas of
psychological and nutritional counseling as well as transportation assistance, consistent with applicable
regulatory guidelines, each of which improves the patient experience. We believe our focus on patient
service enhances the quality of care provided, difÏerentiates us from other radiation therapy providers
and strengthens our relationships with referring physicians.

Increase Revenue and Profitabiltty oÍ Our Existing Treatment Centers-We plan to continue to provide
capital, support and technology to our existing centers to drive increased treatment volume, improve
treatment mix, and leverage our strong market presence to generate operating efficiencies. We believe
our scale and strategy of clustering treatment centers in local markets provide unique advantages for
driving referrals, improving payer relationships and enhancing orrr clinical reputation, all of which lead
to growth in patient volume. To drive increased operational efficiencies and increased profitability
initiatives, n 2009 we refined our operating infrastructure to delineate between operating and clinical
management at the senior management level. We now have eight domestic regional directors each with
separate responsibility for business operations within their region. In concert with a newly revamped
clinical board staffed with internal and external thought leaders in radiation oncology, this has allowed
us to identify, measure and execute on opportunities for expense reduction and enhanced profitability.
An example of one such initiative undertaken in 2009 \¡/as a more efficient approach to market
optimization. Working with both the clinical and regional operations teams, we were able to recognize
areas for improved technological coverage as well as identily a number of centers for closure as the
existing patient volume could be serviced with a smaller, lower cost configuration of centers. Going
forward, we believe this dual operating and clinical structure will not only continue to help us focus on
increasing operating leverage but also more quickly facilitate the penetration of advanced technology
and treatment methods across our centers, which enhances our overall treatment mix as newer
technologies and treatments replace those that are older and less effective. We believe benefits
resulting from leveraging our network of centers will continue to grow as we expand the platform
through strategic acquisitions and internally developed treatment centers.

Continue to Lead in Clinicøl Excellence-For more than 20 years, we believe we have differentiated
ourselves from other industry participants by proactively investing in a superior, research-driven clinical
and technological infrastructure that has advanced our clinical treatment capabilities. As early as 1989,

we founded, and still run, the only fully accredited privately-owned radiation therapy and dosimetry

schools in the country. In addition, we have an affiliated physics program with the University of

11



Pennsylvania. As a result, we have recruited, trained, certified and retained many highly-talented
medical physicists, dosimetrists and radiation therapists. Further, we have consistently invested in
industryleading and revolutionary technologies, through partnerships with renowned research institutes,

proprietary experimental research entities and other for-profit businesses. We have also, through our
o'wn research initiatives and resources, developed and implemented treatment technologies exclusive to
the Company. For example, Gamma Function (more fully described above) is an in-house developed

software tool that rùr'e use to measure the quality of radiation therapy delivered to our patients.

Currently, we are exploring more formalized initiatives to use our vast amount of data to lead and

support studies and programs measuring quality outcomes of various treatment protocols.

Expand Through Acquisitions-Acquisitions are an important part of our expansion plan, and we

have invested in unique tools and a substantial infrastructure to capitalize on acquisition opportunities.
We will seek to enter new local markets and grow our existing markets through the acquisition of
established treatment centers with leading radiation oncologists, meaningful local market share and

significant growth prospects. The foundation of our acquisition strategy is the implernentation of our
proven operating model at each of our newly acquired treatment centers. This includes upgrading

existing equipment and technologies where applicable, enhancing treatment mix, introducing advanced

therapies and services, providing clinical expertise and enabling our new physicians and patients to
access our broad network of centers, contracts and resources. For example, our existing physicians and

clinical experts are often able to educate the physicians at our acquired centers on the clinical benefits

of using advanced technologies such as IMRI and IGRI thereby increasing the penetration of these

services in the center's overall treatment mix and resulting in higher average revenue per treatment,
increased profitability and improved patient care. We are currently considering a number of acquisition

opportunities, some of which could be material.

Develop New Treøtment Centers in Existing ønd New Mørkets-We plan to develop treatment centers

to expand our existing local markets and selectively enter new local markets. As of December 3t,20!1,
we have two de novo treatment centers under development in the domestic U.S, including a

replacement de novo treatment center and two de novo treatment centers under development in South

America. We have significant experience in the design and construction of radiation treatment centers,

having internally developed 25 treatment centers since the beginning of 2003. In 2009, we opened de

novo treatment centers in Hammonton, New Jersey; Indio, California; Fort Myers, Florida;
Southbridge, Massachusetts; Providence, Rhode Island and Yucca Valley, California, and in 20L0, we

opened de novo treatment centers in Pembroke Pines, Florida and Los Angeles, California. We

evaluate potential expansion into new and existing local markets based on demographic characteristics,
pre-existing relationships with physicians or hospitals, the competitive landscape and the payer and

regulatory environments. Our newly-developed treatment centers typically achieve positive cash flow
within six to fifteen months after opening, depending upon whether it is an existing or new market, and

the use of third party organuations minimizes our up front capital requirements. We may also from
time to time enter new local markets through strategic alliances and joint ventures.

Expønd Through Affiliations with Other Oncologists ønd Speciølisls-In select local markets, it may be

advantageous to affiliate with physicians in medical specialties that are not primarily focused on

radiation oncology, but are involved in the continuum of care for cancer patients. We may pursue these

affiliations when opportunities arise to provide our patients with a more comprehensive treatment team

to better target and treat tumors. In these instances, we believe \rye can further strengthen both our
clinical working relationships and our standing within the local medical community. We currently
operate as an integrated cancer care pracfice in a limited number of our markets, principally with other
oncologists, including gynecological, surgical oncologists, and urologists.
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Operations

We have 29 years of experience operating radiation treatment centers. We have developed an

integrated operating model, which is comprised of the following key elements:

Treatment Center Operations. Our treatment centers are designed specifically to deliver high-
quality radiation therapy in a patient-friendly environment. A treatment center typically has one or two
Iinear accelerators, with additional rooms for simulators, CT scans, physician offices, film processing
and physics functions. In addition, treatment centers include a patient waiting room, dressing rooms,
exam rooms and hospitality rooms, all of which are designed to minimize patient discomfort.

Cancer patients referred to one of our radiation oncologists are provided'with an initial
consultation, which includes an evaluation of the patient's condition to determine if radiation therapy is
appropriate, followed by a discussion of the effects of the therapy. If radiation therapy is selected as a

method of treatment, the medical staff engages in clinical treatment planning. Clinical treatment
planning utilizes x-rays, CT imaging, ultrasound, PET imaging and, in many cases, advanced

computerized 3-D conformal imaging programs, in order to locate the tumor, determine the best
treatment modality and the treatment's optimal radiation dosage, and select the appropriate treatment
regimen.

Our radiation treatment centers typically range from 5,000 to 12,000 square feet, have a radiation
oncologist and a staff ranging between ten and 25 people, depending on treatment center capacity and

patient volume. The typical treatment center staff includes: radiation therapists, who deliver the
radiation therapy, medical assistants or medical technicians, an office financial manager, receptionist,
transcriptionist, block cutter, file clerk and van driver. In markets where we have more than one
treatment center, we can more efficiently provide certain specialists to each treatment center, such as

physicists, dosimetrists and engineers who service the treatment centers within that local market.

Standørdizeil Operating Procedures. We have developed standardized operating procedures for our
treatment centers in order to ensure that our professionals are able to operate uniformly and
efficiently. Our manuals, policies and procedures are refined and modified as needed to increase
productivity and efficiency and to provide for the safety of our employees and patients. We believe that
our standard operating procedures facilitate the interaction of physicians, physicists, dosimetrists and
radiation therapists and permit the interchange of employees among our treatment centers. In addition,
standardized procedures facilitate the training of new employees.

Coding and Billing. Coding involves the translation of data from a patient's medical chart to our
billing system for submission to third-party payers. Our treatment centers provide radiation therapy
services under approximately 60 different professional and tech¡.ical codes, which determine
reimbursement. Our Medical Director and Chief Compliance Officer along with our certified
professional coders work together to establish coding and billing rules and procedures to be utilized at

our radiation treatment centers providing consistency across centers. In each radiation treatment center,
our certified coders are in charge of executing these rules and procedures \Ãrith the trained personnel
located at each treatment center. To provide an external check on the integrity of the coding process,

we conduct internal audits and have also retained the services of a third-party consultant to review and

assess our coding procedures and processes on a periodic basis. Billing and collection functions are

centrally performed by staff at our executive offices.

Manøgernent Information Systems. We utilize centrahzed management information systems to
closely monitor data related to each treatment center's operations and financial performance. Our
management information systems are used to track patient data, physician productivity and coding, as

well as billing functions. Our management information systems also provide monthly budget analyses,

financial comparisons to prior periods and comparisons among treatment centers, thus enabling
management to evaluate the individual and collective performance of our treatment centers. We
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developed a proprietary image and text retrieval system referred to as the Oncology Wide-Area
Network ("OWAN"), which facilitates the storage and review of patient medical charts and films. We
periodically review our management information systems for possible refinements and upgrading. Our
management information systems personnel install and maintain our system hardware, develop and
maintain specialized software and are able to integrate the systems of the practices \rye acquire.

Maintenance ønd Physics Departtnents. We have established maintenance and physics departments
which implement standardized procedures for the acquisition, installation, calibration, use, maintenance
and replacement of our linear accelerators, simulators and related equipment, as well as tq the overall
operation of our treatment centers. Our engineers, in conjunction with manufacturers' representatives,
perform preventive maintenance, repairs and installations of our linear accelerators. This enables our
treatment centers to ensure quality, maximize equipment productivity and minimize downtime. In
addition, the maintenance department maintains a warehouse of linear accelerator parts in order to
provide equipment backup. Our physicists monitor and test the accurary and integrity of each of our
linear accelerators on a regular basis to ensure the safety and efTectiveness of patient treatment. This
testing also helps ensure that the linear accelerators are uniformly and properþ calibrated. Independent
machine verifications are done annually using the services provided by the M.D. Anderson Radiation
Physics Center to confirm proper calibrations.

Total Quølþ Mønøgement Progrøm. We strive to achieve total quality management throughout our
organization. Our treatment centers, either directly or in cooperation with the appropriate professional
corporation or hospital, have a standardized total quality management program consisting of programs
to monitor the design of the individual treatment of the patient via the evaluation of charts by
radiation oncologists, physicists, dosimetrists and radiation therapists and for the ongoing validation of
radiation therapy equipment. Each of our new radiation oncologists is assigned to a senior radiation
oncologist who reviews each patient's course of treatment through the patient's medical chart using our
OWAN. Furthermore, the data in our patient database is used to evaluate patient outcomes and to
modify treatment patterns as necessary to improve patient care. We also utilize patient questionnaires
to monitor patient satisfaction with the radiation therapy they receive.

Clinical Research. We believe that a well-managed clinical research program enhances the
reputation of our radiation oncologists and our ability to recruit new radiation oncologists. Our
treatment centers participate in national cooperative group trials and we have a full-time, in-house
research staff to assure compliance with such trials and to perform related outcome analyses. We
maintain a proprietary database of infsrn¿¡ion on over 729,000 patients. The data collected includes
tumor characteristics such as stage, histology and grade, radiation treatment parameters, other
treatments delivered and complications. This data can be used by the radiation oncologists and others
to conduct research, measure quality outcomes and improve patient care. These research and outcome
studies often are presented at international conferences and published in trade journals. Through 2011,
our radiation oncologists have published more than 670 articles in peer reviewed journals and related
periodicals.

Educationøl Initiatives. In 1989, we founded The Radiation Therapy School for Radiation Therapy
Technology, which is accredited by the Joint Review Committee on Education in Radiologic
Ti:chnolory. The school trains individuals to become radiation therapists.'Upon graduation, students
become eligible to take the national registry examination administered by the American Registry of
Radiologic Technologists. Radiation therapists are responsible for administering treatments prescribed
by radiation oncologists and monitoring patients while under treatment. Since opening in 1989, the
school has produced 138 graduates, 69 of whom are currently employed by us.

74



Recognizing a growing need for individuals trained in treatment planning, we founded a Tiaining
Program for Medical Dosimetry in 2005. A total of 20 trainees/prospective students have completed or
are in the process of completing the program in dosimetry. As of December 3L,2017, 16 trainees have

completed the program with one senior in progress and three students matriculated effective January
2012. Tuto students successfully passed the certifuing exam administered by the Medical Dosimetry
Certification Board in September 2071, with five eligible trainees scheduled to sit for the exam in
March 2012.In June 201.1, the program applied for initial accreditation via the Joint Review
Committee on Education in Radiologic Tèchnology (JRCERT; www.jrcert.org) effective with the
matricuiation in January 2072 of the four prospective students as members of the January
2012 - December 2012 class.

In addition, we have an affiliated physics program with the University of Pennsylvania.

Prívøcy of Meilicøl Information. We focus on being compliant with regulations under HIPAA,
regarding privacy, security and transmission of health information. We have implemented such
regulations into our existing systems, standards and policies to ensure compliance.

Compliønce Progrøm- We have a compliance program that is consistent with guidelines issued by
the OIG of the DHHS. As part of this compliance program, we adopted a code of ethics and have a
full-time compliance officer at the corporate level. Our program includes an anonymous hotline
reporting system, compliance training programs, auditing and monitoring programs and a disciplinary
system to enforce our code of ethics and other compliance policies. It also includes a process for
screening all employees through applicable federal and state databases of sanctioned individuals.
Auditing and monitoring activities include claims preparation and submission and also cover issues such
as coding, billing, regulatory compliance and financial arrangements with physicians. These areas are
also the focus of our specialized training programs.

Theatment Centers

As of December 31,20L7, we owned, operated and managed 11,8 freestanding and nine hospital-
based treatment centers in our 28 domestic local markets and our international markets of which:

. 38 were internally developed;

. 80 were acquired; and

. nine are hospital-based/other group.

Internally Developed. As of December 31, 2011, we operated 38 internally developed treatment
centers located in Alabama, Arizona, California, Florida, Maryland, Massachusetts, Nevada, New
Jersey, New York, Rhode Island and Mohali, India. In 2009,we developed new treatment centers in
Hammonton, New Jersey; Indio, California; Fort Myers, Florida; Southbridge, Massachusetts;
Providence, Rhode Island and Yucca Valley, California, and in the first half of 2070, we opened de

novo treatment centers in Pembroke Pines, Florida and Los Angeles, California. In August 2011 we
completed a replacement de novo radiation treatment facility in Alabama. Our team is experienced in
the design and construction of radiation treatment centers, having developed 10 treatment centers in
the past three years. Our newly-developed treatment centers typically achieve positive cash flow within
six to fifteen months after opening. The following table sets forth the locations and other information
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regarding each of our internally developed radiation treatment centers in our local markets as of
December 37,201L:

Theatment Center Year

Lee County-Florida
Broadway
Cape Coral
Lakes Park
Bonita Springs
Lehigh Acres .

Lee Cancer Center
Charlotte/I)esoto Counties-Florida

PortCharlotte...
SarasotaManatee Counties-Florida

Englewood
Sarasota
Venice
Bradenton
Lakewood Ranch

Collier County-Florida
SouthNaples....
NorthNaples....

Northwest-Florida
Destin
Crestview

Miami-Dade County-Florida
Aventura

Palm Beach County-Florida
West Palm Beach(1)

Northeast-Florida
Jacksonville

Las Yegas, Nevada
Henderson*
Fort Apache

Central Maryland
Owings Mills(2)

Westchester/Bronx-New York
Brorx/Lebanon*

South New Jersey
Hammonton

Rhode Island
Woonsocket(3). . .

South County(4) .

Providence(5) . ..
Providence(6) . .. .

Central Arizona
Scottsdale

Palm Springs, California
Palm Desert
Rancho Mirage*
Yucca Valley*
Indio*

1983
1984
1987
2002
2003
2009

1986

7992
r996
1998
2002
2008

1993
1999

2004
2004

2007

2002

2008

2000
2008

2003

2009

2009

2004
2005
2007
2009

2001

2005
2008
2009
2009
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Tbeatment Center

Central Massachusetts
Southbridge(7). . . . . . .

Los Angeles, California
El Segundo*

International-India
Mohali(8)

Broward County-Florida
PembrokePines......

Southeastern Alabama
Andalusia

Year

2009

2010

2008

201.0

201,7

* These radiation therapy treatment centers are operated through an administrative services

agreement.

(1) We o,wn a 50.0% ownership interest in the limited liability company (LLC) that provides
radiation oncologists and operates the treatment center; we also provide physics and

dosimetry services to the LLC.

(2) We have a 90.0% ownership interest in this treatment center.

(3) V/e have a 62.OVo ownership interest in this treatment center.

(a) We have a 65.0% ownership interest in this treatment center.

(5) We have a 51.0Vo ownership interest in ihis treatment center.

(6) We have a 45.0Vo ownership interest in this treatment center.

(7) We have a 72.5Vo ownership interest in this treatment center.

(8) We have a 50.0Vo ownership interest in this treatment center.

Acquired Tleatment Centers. As of December 37,2011., we operated 80 acquired treatment centers

located in Alabama, Arizona, California, Florida, Kentucþ, Maryland, Massachusetts, Michigan,
Nevada, New Jersey, New York, North Carolina, South Carolina and West Virginia, including 30

acquired treatment centers in South America, Central America and the Caribbean. Over the past three
years, \¡/e have acquired 35 treatment centers of which none v'/ere acquired lul'2009, two were acquired

:rl¡,2010 and 33 in 2011. We plan to continue to enter new markets through the acquisition of
established treatment centers from time to time. As part of our ongoing acquisition strategy,'we
continually evaluate potential acquisition opportunities.
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The following table sets forth the locations and other information regarding each of the acquired
radiation treatment centers in our local markets and international markets as of December 31,2077:

TÞeatment Center Year

Broward County-Florida
Plantation 1993

1,994

1994
1,999

2008

200"i.

2003

2005

1998

1998
2007

Deerfield Beach
CoralSprings....
Tämarac

Collier County-Florida
SouthNaples....

Northwest Florida
Fort Walton Beach

Florida Keys
Key West

Las Vegas, Nevada
Las Vegas (2 locations)

\ilestchester/Bronx-New York
Riverhill*

Delmarva Peninsula
Berlin, Maryland
Salisbury, Maryland

'Western North'Carolina
Clyde*
Brevard*
Franklin*
Marion*
Rutherford*
Park Ridge*

Central Kentucþ
Danville
Louisville(1)
Frankfort

Southeastern Alabama
Dothan

South New Jersey
Woodbury
Voorhees
Willingboro

Central Maryland
Martinsburg, 'West Virginia(2)* .

Greenbelt, Maryland
Belcamp, Maryland
Bel Air, Maryland
Fairlea, West Virginia. . . . . . . .

Princeton, West Virginia. . . . . .

Central Arizona
CasaGrande....
Sun City (2locations)
Phoenix

2002
2002
2002
2002
2002
2003

2003
2003
2003

2003

2004
2004
2004

2005
2005
2005
2006
2008
2010

200'l
2008
2008
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Tleatment Center

'Central Massachusetts
Holyoke*

Los Angeles, California
Santa Monica*. .

Southeastern Michigan
Pontiac*
Madison Heights*
Clarkson*
Montoe*
Macomb*
Farrnington Hills* .

Northern California
Redding (2 locations)(3)* . . . .

Mt.Shasta(3)*....
Eastern North Carolina

Greenville*
Goldsboro and Sampson* . .

South Carolina
Myrtle Beach

Argentina (23 locations) . . . . . .

Costa Rica (2 locations)
Dominican Republic (2 locations)
El Salvador
Guatemala
Mexico

Year

2005

2006

2006
2006
2006
2006
2006
2006

200'7

2008

2007
2011

2070
201.1

2011
2017
2011
2011
2077

* These radiation therapy treatment centers are operated through an administrative services
agreement.

(1) We have a 90.0% ownership interest in this treatment center.

(2) We have a 60.0Vo ownership interest in this treatment center.

(3) We have a 57.3% ownership interest in this treatment center.
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HospiløI-Based ønd Other Group Tieatment Centers. As of December 31, 2011, we operated seven

hospital-based treatment centers and two centers with outside groups. We provide services at all of our
hospital-based treatment centers pursuant to written agreements with the hospitals. At the Florida
treatment center, we provide the services of our radiation oncologists to the outside group and receive
the professional fees charged for such services. We also provide physics and dosimetry sewices on a
fee-for-ser.¿ice basis. We also rnanage these treatment centers pursuant to an agreement with the
hospital. A professional corporation owned by certain of our equityholders provides the radiation
oncologists for the treatment centers in Mohawk Valley-New York. In connection with our hospital-
based treatment center services, we provide technical and administrative services. Professional services
in New York are provided by physicians employed by a professional corporation owned by certain of
our officers, directors and equityholders. Professional services consist of services provided by radiation
oncologists to patients. Tèchnical services consist of the non-professional services provided by us in
connection with radiation treatments administered to patients. Administrative services consist of
services provided by us to the hospital-based center. The contracts under which the hospital based
treatment centers are provided service are generally three to seven years with terms for renewal. The
following table sets forth the locations and other information regarding each of our hospital-based
radiation treatment centers in our local markets as of December 3l,2O1l:

Tleatment Center Year Professional Technical Administrative

Iæe County-Florida
LakesPark(1)...

Wes tches ter/8 r"""-N"* Y;;
Northern Westchester(2) . .

Mohawk Valley-New York
Utica(Z)
Rome(2)

Delmarva Peninsula
Seaford, Delaware(3) . . . .

Eastern North Carolina
Kinston

Kentucþ
London, Kentucky

Broward County-Florida
Broward General Hospital
North Broward Hospital . .

2008

2005

1998
1999

2003

2007

2011

20L1
2011

tl

,/
,/

,/

t/

lZ
,/

t/

,/
,/

t/

,/

t/

tl

,/
t/

,/

,/

(1) We have a 90.0% ownership interest in this center.

(2) Professional services are provided by physicians employed by a professional corporation owned by
certain of our officers and directors. Our wholly-owned New York subsidiary contracts with the
hospital through an administrative services agreement for the provision of technical and
administrative services.

(3) Professional services are provided by physicians employed by a professional corporation owned by
certain of our officers and directors. Our wholly.owned Maryland subsidiary contracts with the
hospital through an administrative services agreement for the provision of technical and
administrative services.
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Tþeatment Center Structure

Arizona, Florida, Kentucþ, MøryIand, New Jerse! and Rhoile Islønd Treatment Centers. In Arizona,
Florida, Kentucþ, Maryland, New Jersey apd Rhode Island we employ or contract with radiation
oncologists and other healthcare professionals. Substantially all of our Florida, Kentucþ, Maryland,
New Jersey and Rhode Island radiation oncologists have employment agreements or other contractual
arrangements with us. While we exercise legal control over radiation oncologists we employ, we do not
exercise control over, or otherwise influence, their medical judgment or professional decisions. Such

radiation oncologists typically receive a base salary, fringe benefits and may be eligible for an incentive
performance bonus. In addition to compensation, we provide our radiation oncologists with uniform
benefit plans, such as disability, retirement, life and group health insurance and medical maþractice
insurance. The radiation oncologists are required to hold a valid license to practice medicine in the
jurisdiction in which they practice and, with respect to inpatient or hospital services, to become a
member of the medical staff at the contracting hospital with privileges in radiation oncology. We are

responsible for billing patients, hospitals and third-party payers for services rendered by our radiation
oncologists. Most of our employment agreements prohibit the physician from competing with us within
a defined geographic area and prohibit solicitation of our radiation oncologists, other employees or
patients for a period of one to two years after termination of employment.

Cøliþrnia, Deløware, Møssøchuselts, Michigan, Nevada, New York ønd North Carolinø Treøtment

Centers. Many states, including California, Delaware, Massachusetts, Michigan, Nevada, New York and

North Carolina prohibit us from employing radiation oncologists. As a result, v/e operate our treatment
centers in such states pursuant to administrative services agreements between professional corporations
and our wholly-owned subsidiaries. In the states of California, Delaware, Massachusetts, Michigan,
Nevada, New York and North Carolina, our treatment centers are operated as physician office
practices. We typically provide technical services to these treatment centers in addition to our
administrative services. For the years ended December 31,2009,2010 and 20LL approximately 23.6Vo,

22.l.Vo arrd l8.0Vo of our net patient service revenue, respectively, was generated by professional
corporations with which we have administrative services agreements. The professional corporations with
which we have administrative services agreements in California, Delaware, Massachusetts, Michigan,
Nevada, New York and North Carolina are owned by certain of our directors, physicians and
equityholders, who are licensed to practice medicine in the respective state.

Our administrative services agreements generally obligate us to provide certain treatment centers

with equipment, staffing, accounting services, billing and collection services, management, technical and

administrative personnel and assistance in managed care contracting. Our administrative services

agreements provide for the professional corporations to pay us a monthly service fee, which represents
the fair market value of our seryices. It also provides for the parties to meet annually to reevaluate the
value of our services and establish the fair market value. In California and Nevada, we are paid a fee
based upon a fixed percentage of global revenue. In Michigan, \rye are paid a fee based upon a fixed
percentage of net income. In New York and North Carolina, we are paid a fixed fee per procedure.
The terms of our administrative services agreements with professional corporations range from L0 to
25 years and typically renew automatically for additional five-year periods. Under related agreements in
certain states, we have the right to designate purchaées of shares held by the physician owners of the
professional corporations to qualified individuals under certain circumstances.

Our administrative services agreements contain restrictive covenants that preclude the professional
corporations from hiring another management services organization for some period after termination.
The professional corporations are parties to employment agreements with the radiation oncologists.
The terms of these employment agreements typically range from th¡ee to five years depending on the
physician's experience.
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Networking

Our radiation oncologists are primarily referred patients by: primary care physicians, medical
oncologists, surgical oncologists, urologists, pulmonologists, neurosurgeons and other physicians within
the medical community. Our radiation oncologists are expected to actively develop their referral base
by establishing strong clinical relationships with referring physicians. Our radiation oncologists develop
these relationships by describing the variety and advanced nature of the therapies offered at our
treatment centers, by providing seminars on advanced treatment procedures and by involving the
referring physicians in those advanced treatment procedures. Patient referrals to our radiation
oncologists also are influenced by managed care organizations with which we actively pursue
contractual agreements.

Employees

As of December 3L,20LL, we employed approximately 2,900 employees, including approximately
680 employees in our international markets. As of December 3L,2077, rwe were affiliated with
1.17 radiation oncologists in the domestic U.S. that were employed or under contract with us or our
affiliated professional corporations. We do not employ any radiation oncologists in California,
Delaware, Massachusetts, Michigan,'Nevada, New York or North Carolina due to the laws and
regulations in effect in these states. None of our employees in our U.S. domestic markets are a paÍy to
a collective bargaining agreement and we consider our relationships with our employees to be good.
Approximately 370 employees in our international markets are covered by a collective bargaining
agreement v/ith the Health Care Providers union corresponding to the agreement N' L08/75. The
agreement does not have a fixed term, although payment increase is negotiated every year by the labor
union. There currently is a nationwide shortage of radiation oncologists and other medical support
personnel, which makes recruiting and retaining these employees difficult. We provide competitive
wages and benefits and offer our employees a professional work environment that we believe helps us
recruit and retain the étaff we need to operate and manage our treatment centers. In addition to our
radiation oncologists, we currently employ in the domestic U.S., 83 urologists, 31 surgeons and surgical
oncologists, 16 medical oncologists and four gynecological and other oncologists, three pathologists, a

pulmonologist and four primary care physicians whose practices complement our business in eight
markets in Florida as well as our Arizona, North Carolina and Michigan local markets.

Seasonality

Our results of operations historically have fluctuated on a quarterly basis and can be expected to
continue to fluctuate. Many of the patients of our Florida treatment centers are part-time residents in
Florida during the winter months. llence, these treatment centers have historically experienced higher
utilization rates during the winter months than during the remainder of the year. In addition, volume is
typically lower in the summer months due to traditional vacation periods. 30 of our 121 rudiation
treatment centers are located in Florida.

Insurance
'We are subject to claims and legal actions in the ordinary course of business. To cover these

claims, we maintain professional malpractice liability insurance and general liability insurance in
amounts we believe are sufficient for our operations. We maintai¡ professional malpractice liability
insurance that provides primary coverage on a claims-made basis per incident and in an¡lual aggregate
amounts. Our professional malpractice liability insurance coverage is provided by an insurance company
owned by certain of our directors, executive officers and equityholders. The malpractice insurance
provided by this insurance company varies in coverage limits for individual physicians. The insurance
company also carries excess claims-made coverage through Lloyd's of London. In addition, we currently
maintain multiple layers of umbrella coverage through our general liability insurance policies. We
maintain Directors and Officers liability insurance.
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Competition

The radiation therapy market is highly fragmented and our business is highly competitive.
Competition may result from other radiation oncolory practices, solo practitioners, companies in other
healthcare industry segments, large physician group practices or radiation oncology physician practice
management companies, hospitals and other operators of other radiation treatment centers, some of
which may have greater financial and other resources than us. We believe our radiation treatment
centers are distinguishable from those of many of our competitors because we offer patients a full
spectrum of radiation therapy alternatives, including many advanced treatment options that are not
otherwise available in certain geographies or offered by other providers, and which are administered by
highly trained personnel and leading radiation oncologists.

Intellectual Property

We have not registered our service marks or any of our logos with the United States Patent and

Tiademark Office. However, some of our service marks and logos may be subject to other common law
intellectual property rights. We do not hold any patents. Recently, we filed an application to own the
rights to a copyright that protects the content of our Gamma Function software code and are awaiting
a registration certificate.

To date, we have not relied heavily on patents or other intellectual property in operating our
business. Nevertheless, some of the information technology purchased or used by us may be patented
or subject to other intellectual property rights. As a result, \rye may be found to be, or actions may be
brought against us alleging that we are, infringing on the trademark, patent or other intellectual
property rights of others, which could give rise to substantial claims against us. In the future, we may
wish to obtain or develop trademarks, patents or other intellectual property. IIotilever, other practices
and public entities, including universities, may have filed applications for (or have been issued)

trademarks, patents or other intellectual property rights that may be the same as or similar to those
developed or otherwise obtained by us or that we may need in the development of our own intellectual
property. The scope and validity of such trademark, patent and other intellectual property rights, the
extent to which we may wish or need to acquire such rights and the cost or availability of such rights
are presently unknown. In addition, we cannot provide assurance that others will not obtain access to
our intellectual property or independently develop the same or similar intellectual property to that
developed or otherwise obtained by us.

Government Regulations

The healthcare industry is highly regulated and the federal and state laws that affect our business

are extensive and subject to frequent changes. Federal law and regulations are based primarily upon the
Medicare and Medicaid programs, each of which is financed, at least in part, with federal money. State
jurisdiction is based upon the state's authority to license certain categories of healthcare professionals
and providers, the state's interest in regulating the quality of healthcare i¡ the state, regardless of the
source of payment, and state healthcare programs. The significant federal and state regulatory laws that
could affect our ability to conduct our business include \¡/ithout limitation those regarding:

. false and other improper claims;

. HIPAA;

. civil monetary penalties law;

. privacy, security and code set regulations;

. anti-kickback laws;

. the Stark Law and other self-referral and financial inducement laws;



. fee-splitting;

. corporate practice of medicine;

. anti-trust;

. licensing; and

. certificates of need.

A violation of these laws could result in significant civil and criminal penalties, the refund of
monies paid by government and/or private payers, exclusion of the physician, the practice or us from
participation in Medicare and Medicaid programs and/or the loss of a physician's license to practice
medicine. We exercise care in our efforts to structure our arrangements and our practices to comply
with applicable federal and state laws. We have a Medicare Compliance Committee and a Corporate
Compliance Program in place to review our practices and procedures. Although we believe we are in
material compliance with all applicable laws, these laws are complex and a review of our practices by a
court, or law enforcement or regulatory authority could result in an adverse determination that could
harm our business. Furthermore, the laws applicable to us are subject to change, interpretation and
amendment, which could adversely affect our ability to conduct our business. No assurance can be
given that we will be able to comply with any future laws or regulations.

We estimate that approximately 44Vo,48Vo and 48Vo of our net patient service revenue for 2009,

2010 and 2011, respectively, consisted of reimbursements from Medicaid and Medicare government
programs. In order to be certified to participate in the Medicare and Medicaid programs, each provider
must meet applicable conditions of participation and regulations of the DHHS relating to, among other
things, the type of facility, operating policies and procedures, maintenance of equipment, personnel,
standards of medical care and compliance with applicable federal, state and local laws. Our radiation
treatment centers are certified to participate in the Medicare and Medicaid programs.

Federal Law

The federal healthcare laws apply in any case in which we are providing an item or service that is

reimbursable under Medicare or Medicaid. The princþal federal laws that affect our business include
those that prohibit the filing of false or improper claims with the Medicare or Medicaid programs,
those that prohibit unlawful inducements for the referral or generation of business reimbursable under
Medicare or Medicaid and those that prohibit the provision of certain sewices by an entity that has a

financial relationship with the referring physician.

False and Other Improper Claims. Under the federal False Claims Act, the government may fine us

if we knowingly submit, or participate in submitting, any claims for payment that are false or
fraudulent, or that contain false or misleading information, or if we knowingly conceal or knowingly
and improperly avoid or decrease an obligãtion to pay or transmit money or property to the
government. An "obligation" includes an established duty arising from an express or implied
contractual arrangement, from statute or regulation, or from the retention of an overpayment.
Knowingly making or using a false record or statement to receive payment from the federal
government or to improperly retain payment is also a violation. The False Claims Act does not require
proof of specific intent to defraud: a provider can be found liable for submitting false claims with
actual knowledge or with reckless disregard or deliberate ignorance of such falseness.

A False Claims lawsuit may be brought by the government or by a private individual by means of a
"qui tam" action. A whistleblower shares in the proceeds of the case, typically being awarded between
15 and 25 percent of the proceeds. Such lawsuits have increased significantly in recent years. In
addition, the federal government has engaged a number of nongovernmental-audit organizations to
assist it in tracking and recovering false claims for healthcare services.
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If we were ever found to have violated the False Claims Act, we would likely be required to make

significant payments to the government (including treble damages and per claim penalties in addition to
the reimbursements previously collected) and could be excluded from participating in Medicare,
Medicaid and other government healthcare programs. Many states have similar false claims statutes.
Healthcare fraud is a priority of the United States Department of Justice, the OIG and the Federal
Bureau of Investigation which continue to devote a significant amount of resources to investigating
healthcare fraud. State Medicaid agencies also have similar fraud and abuse authority, and many states

have enacted laws similar to the federal False Claims Act.

While the criminal statutes generally are resewed for instances evidencing fraudulent intent, the
civil and administrative penalty statutes are applied to an increasingly broad range of circumstances.
Examples of activities giving rise to false claims liability include, without limitation, billing for services
not rendered, misrepresenting sewices rendered (i.e., miscoding) and application for duplicate
reimbursement. Additionally, the federal government has taken the position that claiming
reimbursement for unnecessary or substandard ser¡¿ices violates these statutes if the claimant should
have known that the services were unnecessary or substandard. An entity may also be subjected to
False Claims Act liability for violations of the federal anti-kickback statute and the Stark Law.

Criminal penalties also are available in the case of claims filed with private insurers if the federal
government shows that the claims constitute mail fraud or wire fraud or violate a number of federal
criminal healthcare fraud statutes.

We believe our billing and documentation practices comply with applicable laws and regulations in
all material respects. We submit thousands of reimbursement claims to Medicare and Medicaid each
year, however, and therefore can provide no assurance that our submissions are free from errors.
Although we monitor our billing practices for compliance with applicable laws, such laws are very
complex and the regulations and guidance interpreting such laws are subject to frequent changes and

differing interpretations.

HIPAA Criminal Pena.lties, HIPAA imposes criminal penalties for fraud against any healthcare
benefit program for theft or embezzlement involving healthcare and for false statements in connection
with the payment of any health benefits. HIPAA also provides for broad prosecutorial subpoena
authority and authorizes property forfeiture upon conviction of a federal healthcare offense.
Significantly, the HIPAA provisions apply not only to federal programs, but also to private health
benefit programs. HIPAA also broadened the authority of the OIG to exclude participants from federal
healthcare programs. If the government were to seek any substantial penalties against us pursuant to
these provisions, such an action could have a material adverse effect on us.

HIPAA Civil Penalties. HIPAA broadened the scope of certain fraud and abuse laws by adding
several civil statutes that apply to all healthcare services, whether or not they are reimbursed under a

federal healthcare program. HIPAA established civil monetary penalties for certair conduct, including
upcoding and billing for medically unnecessary goods or services.

HIPAA Administrative Simpfficøtions. The federal regulations issued under HIPAA contain
provisions that:

. protect individual privary by limiting the uses and disclosures of individually identifiable health
information;

. require notifications to individuals, and in certain cases to government agencies and the media,
in the event of a breach of unsecured protected health information;

. require the implementation of administrative, physical and technological safeguards to ensure
the confidentiality, integrity and availability of individually identifiable health information in
electronic form; and
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. prescribe specific transaction formats and data code sets for certain electronic healthcare
transactions.

If we fail to comply viith HIPAA, we may be subject to civil monetary penalties up to $50,000 per
violation, not to exceed $1.5 million per calendar year and, in certain circumstances, criminal penalties
with fines up to $250,000 per violation and/or imprisonment. State attorneys general can bring a civil
action to enjoin a HIPAA violation or to obtain statutory damages up to $25,000 per violation on
behalf of residents of his or her state.

The DHHS has discretion in setting the amount of a civil monetary penalty, and may waive it
entirely for violations due to reasonable cause and not willful neglect if the payment would be excessive

relative to the violation. The regulations also provide for an affirmative defense if a covered entity can
show that the violation was not due to willful neglect and was corrected within 30 days or an additional
period deemed appropriate by the DHHS. Reasonable cause means circumstances that would make it
unreasonable for the covered entity, despite the exercise of ordinary business care and prudence, to
comply. V/illful neglect is defined as conscious, intentional failure or reckless indifference to the
obligation to comply. The factors to be considered in determining the amount of the penaþ include
the nature and circumstances of the violation, the degree of culpability, the history of other violations,
and the extent of the resulting harm.

The HIPAA regulations related to privacy establish comprehensive federal standards relating to the
use and disclosure of protected health information. The privacy regulations establish limits on the use

and disclosure of protected health information, provide for patients' rights, including rights to access,

request amendment of, and receive an accounting of certain disclosures of protected health
information, and require certain safeguards to protect protected health information. In general, the
privacy regulations do not supersede state laws that are more stringent or grant greater privacy rìghts
to individuals. We believe our operations are in material compliance lvith the privary regulations, but
there can be no assurance that the federal government would agree.

Effective September 23,2009, HIPAA requires that individuals be notified without unreasonable
delay and within 60 days of their protected health information having been inappropriately accessed,

acquired or disclosed. Depending on the number of individuals affected by such a breach, notification
may be required to the media and federal government as well. The regulations prescribe the method
and form of the required notices. Civil penalties up to $50,000 per violation with a maximum of
$1.5 million per year may attach to failures to notify.

The HIPAA security regulations establish detailed requirements for safeguarding protected health
information that is electronically transmitted or electronically stored. Some of the security regulations
are technical in nature, while others may be addressed through policies and procedures. We believe our
operations are in material compliance with the security regulations, but there can be no assurance that
the federal government would agree.

The HIPAA transaction standards regulations are intended to simplifr the electronic claims process
and other healthcare transactions by encouraging electronic transmission rather than paper submission.
These regulations provide for uniform standards for data reporting, formatting and coding that we must
use in certain transactions with health plans. We believe our operations comply with these standards,
but there can be no assurance that the federal government would agree.

Although we believe that we are in material compliance with these HIPAA regulations with which
compliance is currently required, we cannot guarantee that the federal government would agree.
Furthermore, additional changes to the HIPAA regulations are expected to be forthcoming in the next
few years, which will require additional efforts to ensure compliance.
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Anti-Kickbøck Løw, Federal law commonly known as the "Anti-kickback Statute" prohibits the
knowing and willful offer, solicitation, payment or receipt of anything of value (direct or indirect, overt
or covert, in cash or in kind) which is intended to induce:

. the referral of an individual for a service for which payment mây be made by Medicare and
Medicaid or certain other federal healthcare programs; or

. the ordering, purchasing, leasing, or arranging for, or recommending the purchase, lease or
order of, any sewice or item for which payment may be made by Medicare, Medicaid or certain' other federal healthcare programs.

The Anti-kickback Statute has been broadly interpreted by a number of courts to prohibit
remuneration which is offered or paid for otherwise legitimate purposes if the circumstances show that
one purpose of the arrangement is to induce referrals. Even bona fide investment interests in a
healthcare provider may be questioned under the Anti-kickback Statute if the government concludes
that the opportunity to invest was offered as an inducement for referrals. The penalties for violations of
this law include criminal sanctions including fines and/or imprisonment and exclusion from federal
healthcare programs.

Our compensation and other financial arrangements, including leases, with physicians implicate the
Anti-kickback Statute. The federal government has published regulations that provide "safe-harbors"
that protect certain arrangements under the Anti-kickback Statute so long as certain requirements are
met. We believe that our employment and leasing arrangements comply with applicable safe harbors.
Failure to meet the requirements of a safe harbor, however, does not necessarily mean a transaction
violates the Anti-kickback Statute. There are several aspects of our relationships with physicians to
which the Anti-kickback Statute may be relevant. We claim reimbursement from Medicare or Medicaid
for services that are ordered, in some cases, by our radiation oncologists who hold shares, or options to
purchase shares, of our common stock. Although neither the existing nor potential investments in us by
physicians quali$ for protection under the safe harbor regulations, we do not believe that these
activities fall within the type of activities the Anti-kickback Statute was intended to prohibit. We also
claim reimbursement from Medicare and Medicaid for services referred from other healthcare
providers with whom we have financial arrangements, including compensation for employment and
professional services. While we believe that these arrangements generally fall within applicable safe
harbors or otherwise do not violate the law, there can be no assurance that the government will agree,
in which event we could be harmed.

We believe our operations are in material compliance with applicable Medicare and Medicaid and
fraud and abuse laws and seek to structure arrangements to comply with applicable safe harbors where
reasonably possible. There is a risk however, that the federal government might investigate such
arrangements and conclude they violate the Anti-kickback Statute. Violations of the Anti-kickback
Statute also subjects an entity to liability under the False Claims Act, including via "qui tam" action. If
our arrangements were found to be illegal, we, the physician groups and/or the individual physicians
would be subject to civil and criminal penalties, including exclusion from the participation in
government reimbursement programs, and our arrangements would not be legally enforceable, which
could materially adversely affect us.

Additionally, the OIG issues advisory opinions that provide advice on whether proposed business
arrangements violate the anti-kickback law. In Advisory Opinion 98-4, the OIG addressed physician
practice management arrangements. In Advisory Opinion 98-4, the OIG found that administrative
services fees based on a percentage of practice revenue may violate the Anti-kickback Statute under
certain circumstances. 'While we believe that the fees we charge for our services under the
administrative services agreements are commensurate with the fair market value of the services and our
arrangements are in material compliance with applicable law and regulations, we cannot guarantee that
the OIG would agree. Any such adverse finding could have a material adverse impact on us.
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Federal Self-Referral Law (The Stark Law), We are also subject to federal and state statutes
banning payments and assigning penalties for referrals by physicians to healthcare providers with whom
the physicians (or close family members) have a financial relationship. The Stark Law prohibits a

physician from referring a patient to a healthcare provider for certain designated health services
reimbursable by Medicare if the physician (or close family members) has a financial relationship with
that provider, including an investment interest, a loan or debt relationship or a compensation
relationship. The designated health services covered by the law include radiology services, infusion
therapy, radiation therapy and supplies, clinical laboratory, diagnostic imaging, outpatient prescription
drugs and hospital services, among others. In addition to the conduct directly prohibited by the law, the
statute also prohibits "circumvention schemes" that are designed to obtain referrals indirectþ that
cannot be made directly. The regulatory framework of the Stark Law is to first prohibit all referrals
from physicians to entities for Medicare DHS and then to except certai¡ types of arrangements from
that broad general prohibition.

Violation of these laws and regulations may result in prohibition of payment for services rendered,
a refund of any Medicare or Medicaid payments for services that resulted from an unlawful referral,
$15,000 civil monetary penalties for specified infractions, $100,000 for a circumvention scheme, criminal
penalties, exclusion f¡om Medicare and Medicaid programs, and potential false claims liability,
including via "qui tam" action, of not less than $5,500 and not more than $11,000, plus three times the
amount of damages that the government sustains because of an improperly submitted claim. The
repayment provisions in Stark are not dependent on the parties having an improper intent; rather,
Stark is a strict liability statute and any violation is subject to repayment of all "tainted" referrals.

Our compensation and other financial arrangements, including leases, with physicians implicate the
Stark Law. The Stark Law, however, contains exceptions applicable to our operations. We rely on
exceptions covering employees, leases, and in-office ancillary sewices, as well as the "group practice"
definition that allows for certain compensation and profit sharing methodologies. Additionally, the
definition of "referral" under the Stark Law excludes referrals of radiation oncologists for radiation
therapy if (1) the request is part of a consultation initiated by another physician; and (2) the tests or
services are furnished by or under the supewision of the radiation oncologist. We believe the services
rendered by our radiation oncologists will comply with this exception to the definition of referral.

Some physicians who are not radiation oncologists are employed by companies owned by us or by
professional corporations owned by certain of our directors, executive officers and equityholders with
which we have administrative services agreements. To the extent these professional corporations employ
such physicians, and they are deemed to have made referrals for radiation therapy, their referrals will
be permissible under the Stark Law if they meet the employment exception, which requires, among
other things, that the compensation be consistent with the fair market value of the services provided
and that it not take into account (directly or indirectly) the volume or value of any referrals by the
referring physician. Another Stark exception applicable to our financial relationships with physicians
who are not radiation oncologists is the in-office ancillary services exception and accompanying group
practice definition which permits profit distributions to physicians within a qualifying group practice
structure. The Stark Law imposes detailed requirements in order to qualify for the in-office ancillary
services exception, all of which are highly technical and many of which have to date not been subject to
any judicial review or other ageîcy interpretation.

In addition, the Health Care Reform Act requires referring physicians under Stark to inform
patients that they may obtain certain imaging services (e.g. magnetic resonance imaging ("MRII'),
computed tomography ("CT") and positron emission tomography ("PET")) or other designated health
services as specified by the Secretary of the DHHS from a provider other than that physician, his or
her group practice, or another physician in his or her group practice. The referring physician must
provide each patient with a written list of at least five other suppliers who furnish such services within
25 miles of the referring physician's office.
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We believe that our current operations comply in all material respects with the Stark Law, due to,
among other things, various exceptions therein and implementing regulations that exempt either the
referral or the financial relationship involved. Nevertheless, to the extent physicians affiliated with us
make referrals to us and a financial relationship exists between the referring physicians and us, the
government might take the position that the arrangement does not comply with the Stark Law. Any
such finding could have a material adverse impact on us.

State Law

State Anti-Kickback Laws. Many states in which we operate have laws that prohibit the payment of
kickbacks in return for the referral of patients. Some of these laws apply only to services reirnbursable
under the state Medicaid program. llowever, a number of these laws apply to all healthcare services in
the state, regardless of the source of payment for the service. Although we believe that these laws
prohibit payments to referral sources only where a principal purpose for the payment is for the referral,
the laws i¡ most states regarding kickbacks have been subjected to limited judicial and regulatory
interpretation and, therefore, no assurances can be given that our activities will be found to be in
compliance. Noncompliance with such laws could have a material adverse effect upon us and subject us
and the physicians involved to penalties and sanctions.

Slate Self-Refetøl Løws. A number of states in which we operate, such as Florida, have enacted
self-referral laws that are similar in purpose to the Stark Law. However, each state law is unique. The
state laws and regulations vary significantly from state to state, are often vague and, in many cases,
have not been widely interpreted by courts or regulatory agencies. State statutes and regulations
affecting the referral of patients to healthcare providers range from statutes and regulations that are
substantially the same as the federal laws and safe harbor regulations to a simple requirement that
physicians or other healthcare professionals disclose to patients any financial relationship the physicians
or healthcare professionals have with a healthcare provider that is being recommended to the patients.
Some states only prohibit referrals where the physician's financial relationship with a healthcare
provider is based upon an investment interest. Other state laws apply only to a limited number of
designated health services.

These statutes and regulations generally apply to services reimbursed by both governmental and
private payers. Violations of these laws may result in prohibition of payment for services rendered,
refund of any monies received pursuant to a prohibited referral, loss of licenses as well as fines and
criminal penalties.

We believe that we are in compliance with the self-referral law of each state in which we have a
financial relationship with a physician. Ilowever, we cannot guarantee that the government would
agree, and adverse judicial or administrative interpretations of any of these laws could have a material
adverse effect on our operating results and financial condition. In addition, expansion of our operations
into new jurisdictions, or ne\ry interpretations of laws in existing jurisdictions, could require structural
and organizational modifications of our relationships with physicians to comply with that jurisdiction's
laws. Such structural and organizational modifications could have a material adverse effect on our
operating results and financial condition.

Fee-Splitting Laws. Many states in which we operate prohibit the splitting or sharing of fees
between physicians and referral sources and/or between physicians and non-physicians. These laws vary
from state to state and are enforced by courts and regulatory agencies, each with broad discretion.
Some states have interpreted management agreements between entities and physicians as unlawful
fee-splitting. In most cases, it is not conside¡ed to be fee-splitting when the payment made by the
physician is reasonable, fair market value reimbursement for sewices rendered on the physician's
behalf.
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In certain states, we receive fees f¡om professional corporations owned by certain of our directors,
executive officers and equityholders under administrative services agreements. We believe we structure
these fee provisions to comply with applicable state laws relating to fee-splitting. However, there can be
no certainty that, if challenged, either we or the professional corporations will be found to be in
compliance with each state's fee-splitting laws, and, a successful challenge could have a material
adverse effect upon us.

In certain states we operate integrated cancer care practices and share ancillary profits within the
practice. We believe we have structured these financial arrangements to comply with state fee-splitting
laws. However, there can be no certainty that, if challenged, we will be found to be in compliance with
each state's fee-splitting provisions and a successful challenge could have a material adverse effect on
us.

We believe our arrangements with physicians comply in all material respects with the fee-splitting
laws of the states in which we operate. Nevertheless, it is possible regulatory authorities or other parties
could claim we are engaged in fee-splitting. If such a claim rwere successfully asserted in any
jurisdiction, our radiation oncologists and other physicians could be subject to civil and criminal
penalties, professional discipline and we could be required to restructure or terminate our contractual
and other arrangements. Any restructuring of our contractual and other arrangements with physician
practices could result in lower revenue from such practices, increased expenses in the operation of such
practices and reduced input into the business decisions of such practices. Tèrmination of such contracts
would result in loss of revenue. In addition, expansion of our operations to other states with
fee-splitting prohibitions may require structural and organizational modification to the form of
relationships that we currentþ have with physicians, affiliated practices and hospitals. Any modifications
could result in less profitable relationships with physicians, affiliated practices and hospitals, less
influence over the business decisions of physicians and affiliated practices and failure to achieve our
growth objectives.

Corporøte Practice of Medicine. We are not licensed to practice medicine. The practice of medicile
is conducted solely by our licensed radiation oncologists and other licensed physicians. The manner in
which licensed physicians can be organized to perform and bill for medical services is governed by the
laws of the state in which medical services are provided and by the medical boards or other entities
authorized by such states to oversee the practice of medicine. Most states prohibit any person or entity
other than a licensed professional from holding him, her or itself out as a provider of diagnoses,
treatment or care of patients. Many states extend this prohibition to bar companies not wholly-owned
by licensed physicians from employing physicians, a practice commonly referred to as the "Corporate
Practice of Medicine", in order to maintain physician independence and clinical judgment.

Business corporations are generally not permitted under certain state laws to exercise control over
the medical judgments or decisions of physicians, or engage in certain practices such as fee-splitting
with physicians. In states where rwe are not permitted to own a medical practice, we perform only
non-medical and administrative and support sewices, do not represent to the public or clients that we
offer professional medical services and do not exercise influence or control over the practice of
medicine.

Corporate Practice of Medicine laws vary widely by state regarding the extent to which a licensed
physician can affiliate with corporate entities for the delivery of medical services. In Florida, it is not
uncommon for business corporations to own medical practices. New York, by contrast, prohibits
physicians from sharing revenue received in connection with the furnishing of medical care, other than
with a partner, employee or associate in a professional corporation, subcontractor or physician
consultant relationship. We have developed arrangements which we believe are in compliance with the
Corporate Practice of Medicine laws in the states in which we operate.
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'We believe our operations and contractual arrangements as currently conducted are in material
compliance with existing applicable laws. However, we cannot assure you that we will be successful if
our existing organization and our contractual arrangements with the professional corporations are
challenged as constituting the unlicensed practice of medicine. In addition, we might not be able to
enforce certain of our arrangements, including non-competition agreements and transition and stock
pledge agreements. 'While the precise penalties for violation of state laws relating to the corporate
practice of medicine vary from state to state, violations could lead to fines, injunctive relief dissolving a

corporate offender or criminal felony charges. There can be no assurance that review of our business
and the professional corporations by courts or regulatory authorities will not result in a determination
that could adversely affect their operations or that the healthcare regulatory environment will not
change so as to restrict existing operations or their expansion. In the event of action by any regulatory
authority limiting or prohibiting us or any affiliate from carrying on our business or from expanding our
operations and our affiliates to certain jurisdictions, we may be required to implement structural and
organizational modifications, which could adversely affect our ability to conduct our business.

Antitrust Laws. In connection with the Corporate Practice of Medicine laws referred to above,
certain of the physician practices with which we are affiliated are necessarily organized as separate legal
entities. As such, the physician practice entities may be deemed to be persons separate both from us
and from each other under the antitrust laws and, accordingly, subject to a wide range of laws that
prohibit anticompetitive conduct among separate legal entities. These laws may limit our ability to enter
into agreements with separate practices that compete with one another. In addition, where we also are
seeking to acquire or affiliate with established and reputable practices in our target geographic markets,
any market concentration could lead to antitrust claims.

We believelüe are in material compliance with federal and state antitrust laws and intend to
comply with any state and federal laws that may afÏect the development of our business. There can be
no assurance, however, that a review of our business by courts or regulatory authorities would not
adversely affect our operations and the operations of our affiliated physician practice entities.

Støte Licensing, As a provider of radiation therapy services in the states in which we operate, we
must maintain current occupational and use licenses for our treatment centers as healthcare facilities
and machine registrations for our linear accelerators and simulators. Additionally, \rye must maintain
radioactive material licenses for each of our treatment centers which utilize radioactive sources. We
believe that we possess or have applied for all requisite state and local licenses and are in material
compliance with all state and local licensing requirements.

Cerfficate of Need. Many states have enacted certificate of need laws, including but not limited to
Kentucþ, Massachusetts, Michigan, North Carolina Rhode Island, South Carolina and West Virginia,
which require prior approval for a number of actions, including for the purchase, construction,
acquisition, renovation or expansion of healthcare facilities and treatment centers, to make certain
capital expenditures or to make changes in services or bed capacity, In deciding whether to approve
certain requests, these states consider the need for additional or expanded healthcare facilities or
services. The certificate of need program is intended to prevent unnecessary duplication of services and
can be a competitive process whereby only one proposal among competing applicants who wish to
provide a particular health service is chosen or a proposal by one applicant is challenged by another
provider who may prevail in getting the state to deny the addition of the service.

In certain states these certificate of need statutes and regulations apply to our related physician
corporations and in others it applies to hospitals where we have management agreements or joint
venture relationships.

'We believe that we have applied for all requisite state certificate of need approvals or notified
state authorities as required by statute and are in material compliance with state requirements. There
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can be no assurance, holvever, that a review of our business or proposed new practices by regulatory
authorities would not limit our growth or otherwise adversely affect the operations of us and our
affiliated physician practice entities.

Other Laws and Regulations

Hazardous Møteriøls, 'We are subject to various federal, state and local laws and regulations
governing the use, discharge and disposal of hazardous materials, including medical waste products. We
believe that all of our treatment centers comply with these laws and regulations i¡ all material respects
and we do not anticipate that any of these laws will have a material adverse effect on our operations.

Although our linear accelerators and certain other equipment do not use radioactive or other
hazardous materials, our treatment centers do provide specialized treatment involving the implantation
of radioactive material in the prostate and other organs. The radioactive sources generally are obtained
from, and returned to, the suppliers, which have the ultimate responsibility for their proper disposal.
We, however, remain subject to state and federal laws regulating the protection of employees who may
be exposed to hazardous material and the proper handling, storage and disposal of that material.

Reimbursement and Cost Containment

Reimbursement

We provide a full range of both professional and technical services. Those services include the
initial consultation, clinical treatment planning, simulation, medical radiation physics, dosimetry,
treatment devices, special services and clinical treatment management procedures.

The initial consultation is charged as a professional fee for evaluation of the patient prior to the
decision to treat the patient with radiation therapy. The clinical treatment planning also is reimbursed
as a technical and professional component. Simulation of the patient prior to treatment involves both a

technical and a professional component, as the treatment plan is verified with the use of a simulator
accompanied by the physician's approval of the plan. The medical radiation physics, dosimetry,
treatment devices and special services also include both professional and technical components. The
basic dosimetry calculation is accomplished, treatment devices are specified and approved, and the
physicist consults with the radiation oncologist, all as professional and technical components of the
charge. Special blocks, wedges, shields, or casts are fabricated, all as a technical and professional
component.

The delivery of the radiation treatment from the linear accelerator is a technical charge. The
clinical treatment administrative services fee is the professional fee charged weekly for the physician's
management of the patient's treatment. Global fees containing both professional and technical
components also are charged for specialized treatment such as hlperthermia, clinical intracavitary
hyperthermia, clinical brachytherapy, interstitial radioelement applications, and remote after-loading of
radioactive sources.

Coding and billing for radiation therapy is complex. We maintain a staff of certified coding
professionals responsible for interpreting the services documented on the patients' charts to determine
the appropriate coding of services for billing of third-party payers. This staff provides coding and billing
services for all of our treatment centers except for four treatment centers in New York. In addition, we
do not provide coding and billing services to hospitals where we are providing only the professional
component of radiation treatment sewices. We provide training for our coding staff and believe that
our coding and billing expertise result in appropriate and timely reimbursement. Given the complexity
of the regulations and guidance governing coding and billing, we cannot guarantee that the government
will not challenge any of our practices. Any such challenge could have a material adverse effect on us.
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Cost Containment

We derived approximately 44Vo , 48Vo and 48% of our net patient service revenue for the years

ended December 3I,2009,2010 and 20L1, respectively, from payments made by government sponsored
healthcare programs, principally Medicare. These programs are subject to substantial regulation by the
federal and state governments. Any change in payment regulations, policies, practices, interpretations or
statutes that place limitations on reimbursement amounts, or changes in reimbursement coding, or
practices could materially and adversely affect our financial condition and results of operations.

' In recent years, the federal government has sought to constrain the growth of spending in the
Medicare and Medicaid programs. Through the Medicare program, the federal government has

implemented a resource-based relative value scale ("RBRVS") payment methodology for physician
services. RBRVS is a fee schedule that, except for certain geographical and other adjustments, pays

similarly situated physicians the same amount for the same sewices. The RBRVS is adjusted each year
and is subject to increases or decreases at the discretion of Congress. Changes in the RBRVS may
result in reductions in payment rates for procedures provided by the Company. RBRVS-type payment
systems also have been adopted by certain private third-party payers and may become a predominant
payment methodolory. Broader implementation of such programs could reduce payments by private
third-party payers and could indirectþ reduce our operating margins to the extent that the cost of
providing management services related to such procedures could not be proportionately reduced. To the
extent our costs increase, lrve may not be able to recover such cost increases from government
reimbursement programs. In addition, because of cost containment measures and market changes in
non-governmental insurance plans, we may not be able to shift cost increases to non-governmental
payers. Changes in the RBRVS could result in a reduction from historical levels in per patient
Medicare revenue received by us; however, we do not believe such reductions would, if implemented,
result in a material adverse effect on us.

In addition to current governmental regulation, both federal and state governments periodically
propose legislation for comprehensive reforms affecting the payment for and availability of healthcare
services. Aspects of certain of such healthcare proposals, such as reductions in Medicare and Medicaid
payments, if adopted, could adversely affect us. Other aspects of such proposals, such as universal
health insurance coverage and coverage of certain previously uncovered services, could have a positive
impact on our business. On March 2L,20!0, the House of Representatives passed the Patient
Protection and Affordable Care Act, and the corresponding reconciliation bill. President Obama signed
the larger comprehensive bill into law on March 23,2010 and the reconciliation bill on March 30,2010.
The comprehensive $940 billion dollar overhaul is expected to extend coverage to approximately 32
million previously uninsured Americans. We anticipate that the Health Care Reform Act will
significantly affect how the healthcare industry operates in relation to Medicare, Medicaid and the
insurance industry. The Health Care Reform Act contains a number of provisions, including those
governing fraud and abuse, enrollment in federal health care programs, and reimbursement changes,
which will impact existing government health care programs and will result in the development of new
programs, including Medicare payment for performance initiatives and improvements to the physician
quality reporting system and feedback program. It is not possible at this time to predict what, if any,
additional reforms will be adopted by Congress or state legislatures, or when such reforms would be
adopted and implemented. As healthcare reform progresses and the regulatory environment
accommodates reform, it is likely that changes in state and federal regulations will necessitate
modifications to our agreements and operations. While we believe we will be able to restructure in
accordance with applicable laws and regulations, we cannot assure that such restructuring in all cases

will be possible or profitable.

Although governmental payment reductions have not materially affected us in the past, it is

possible that such changes implemented in connection with the Health Care Reform Act and any future
changes could have a material adverse effect on our financial condition and results of operations. In
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addition, Medicare, Medicaid and other government sponsored healthcare programs are increasingly
shifting to some form of managed care. Additionally, funds received under all healthcare
reimbursement programs are subject to audit with respect to the proper billing for physician services.
Retroactive adjustments of revenue fro¡n these programs could occur. We expect that there will
continue to be proposals to reduce or limit Medicare and Medicaid payment for services.

Rates paid by private third-party payers, including those that provide Medicare supplemental
insurance, are based on established physician, clinic and hospital charges and are generally higher than
Medicare payment rates. Changes in the mix of our patients between non-governmental payers and
government sponsored healthcare programs, and among different types of non-government payer
sources, could have a material adverse effect on us.

Reevøluations and Exøminøtion of Billing

Payers periodically reevaluate the services they cover. In some cases, government payers such as

Medicare and Medicaid also may seek to recoup payments previously made for sen¡ices determined not
to be covered.Any such action by payers would have an adverse affect on our revenue and earnings.

Due to the uncertain nature of coding for radiation therapy services, we could be required to
change coding practices or repay amounts paid for incorrect practices either of which could have a
materially adverse effect on our operating results and financial condition.

Other Regulations

In addition, we are subject to licensing and regulation under federal, state and local laws relating
to the collecting, storing, handling and disposal of infectious and hazardous waste and radioactive
materials as well as the safety and health of laboratory employees. We believe our operations are in
material compliance with applicable federal and state laws and regulations relating to the collection,
storage, handling, treatment and disposal of all infectious and hazardous waste and radioactive
materials. Nevertheless, there can be no assurance that our current or past operations would be
deemed to be in compliance with applicable laws and regulations, and any noncompliance could result
in a material adverse effect on us. We utilize licensed vendors for the disposal of such specimen and
waste.

In addition to our comprehensive regulation of safety in the workplace, the federal Occupational
Safety and Health Administration has established extensive requirements relating to worþlace safety
for healthcare employees, whose workers may be exposed to blood-borne pathogens, such as HIV and
the hepatitis B virus. These regulations require work practice controls, protective clothing and
equipment, f¡¿ining, medical follow-up, vaccinations and other measures designed to minimize exposure
to, and transmission of, blood-borne pathogens.
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Available Information

As a result of the Existing Notes exchange offer, we became subject to the informational
requirements of the Securities Exchange Act of 1934, as amended, (the "Exchange Act") and, in
accordance therewith, file reports and other information with the Securities and Exchange Commission
(the "SEC"). Such reports and other information can be inspected and copied at the Public Reference
Room of the SEC located at Room 1580, 100 F Street, N.E., Washington D.C. 20549. Copies of such
materials can be obtained from the Public Reference Room of the SEC at prescribed rates. You can
call the SEC at 1-800-SEC-0330 to obtain information on the operation of the Public Reference Room.
Such materials may also be accessed electroniòally by means of the SEC's home page on the Internet
(http ://www. sec. gov).

Our corporate website is www.rtsx.com and we make available copies of our filings under the
Exchange Act, including Annual Reports on Form 10-K,, Quarterly Reports on Form LO-Q , Current
Reports on Form 8-K and amendments to those reports filed or furnished pursuant to Section 13(a) or
15(d) of the Exchange Act on our website, free of charge, under the heading "SEC Filings", as soon as

reasonably practicable after such material is filed or furnished to the SEC. The information contained
on the website is not part of this Annual Report on Form 10-K and is not incorporated into this
Annual Report on Form 10-K by reference.
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Item 1,{. Risk Føctors

You should carefuþ consider the risk factors set for-th below as well as the other information contained
in thß Annual Report on Form 10-K, including our consolidated financial statements and the related notes,

in evaluating our company and our business. The rßl<s described below are not the only rßl<s facing us.

Additional rßks and uncertainties not cunently known to us or those we currenþ view to be immaterial
may also materiaþ and adverseþ affect our business, financial condition or results of operations. Any of
the following nsks could materially and adversely affect our business, financíal condition or results of
operations. In such a case, you may lose all or par-t of your original investment.

Risks Related to Our Business

We depend on pøyrnents from governmenl Medicare and, to a lesser extent, Medicaid programs for a
significant amount of our revenue. Our business could be møterially harmed by any changes that result in
reimbursement reductions.

Our payer mix is concentrated with Medicare patients due to the high proportion of cancer
patients over the age of 65. We estimate that approximately 44Vo, 48Vo and 48Vo of our net patient
service revenue for the years ended December 31. 2009,2010 and 2011, respectively, consisted of
payments from Medicare and Medicaid. Only a small percentage of that revenue resulted from
Medicaid payment. These government programs generally reimburse us on a fee-for-service basis based
on predetermined government reimbursement rate schedules. As a result of these reimbursement
schedules, we are limited in the amount we can record as revenue for our sewices from these
government programs. The Centers for Medicare & Medicaid Services ("CMS") can change these
schedules and therefore the prices that the agency pays for these services. In addition, if our operating
costs increase, we will not be able to recover these costs from government payers. As a result, our
financial condition and results of operations may be adversely affected by changes in reimbursement for
Medicare reimbursement. Various state Medicaid programs also have recently reduced Medicaid
payments to providers based on state budget reductions. Although Medicaid reimbursement
encompasses only a small portion of our business, there can be no certainty as to whether Medicaid
reimbursement will increase or decrease in the future and what affect, if any, this will have on our
business.

In July 2009, in resporse to a study of diagnostic imaging by the Medicare Payment Advisory
Commission, CMS initially proposed that 2010 Medicare reimbursement rates for ¡adiation oncology be
significantly reduced, primarily caused by increasing the assumed equipment utilization factors from
50Vo to 90Vo lor equipment with a cost of $1 million or greater which includes both diagnostic imaging
and radiation oncology. The final 2010 Medicare rates promulgated by CMS applied such increased
equipment utilization factor only to diagnostic imaging, and therefore, did not impact radiation
oncology. CMS in its 2011 Medicare Physician Fee Schedule posted November 2,2070, similarly does
not revise the equipment utilization factor for radiation oncology. There can be no assurance, however,
that CMS will not revisit radiation oncology's equipment utilization assumption at some time in the
future or that any resulting adjustment to the rates paid to radiation oncology services will not be
material.

Medicare reimbursement rates for all procedures under MedicaÍe are determined by a formula
which takes into account a conversion factor ("CF") which is updated on an annual basis based on the
sustainable growth rate ("SGR'). Or January 1.,2010, the CF was scheduled to decrease 2L.2Vo,bttt
Congress postponed this decrease throughout the year by passing several pieces of legislation.
Additionally, in June 2070, Congress passed a 2.2Vo increase. The CF was again scheduled to decrease

24.9% as of January 7,20'J."J., but Congress delayed the scheduled cut until the end of 201J. The final
Medicare 2012Physician Fee Schedule, released by CMS on November 7,2071, would have resulted in
a reimbursement decrease of 2l .4Vo as of January 7, 2012. However, Congress again delayed the
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implementation of this payment cut, first through February 29, 2012 under the Temporary Payroll TÌu
Cut Continuation Act of.20tt, and then through the end of 2072 under the Middle Class Täx Relief
and Job Creation Act of 2072. If. future reductions are not suspended, and if a permanent "doc fix" is
not signed into law, the reimbursement decrease currently scheduled to take effect on January 1,2013,
will have a significant adverse impact on our business.

Reþrms to the United Støtes heølthcøre system møy adversely affect our business.

National healthcare reform remains a focus at the federal level. On March 2L,2070, the House of
Representatives passed the Patient Protection and Affordable Care Act, and the corresponding
reconciliation bill. President Obama signed the larger comprehensive bill into law on March 23,2010
and the reconciliation bill on March 30, 2010 (collectively, the "Health Care Reform Act"). The
comprehensive $940 billion dollar overhaul is expected to extend coverage to approximately 32 million
previously uninsured Americans.

A significant portion of our patient volume is derived from government healthcare programs,
principally Medicare, which are highly regulated and subject to frequent and substantial changes. We
anticipate the Health Care Reform Act will significantþ affect how the healthcare industry operates in
relation to Medicare, Medicaid and the insurance industry. The Health Care Reform Act contains a
number of provisions, including those governing fraud and abuse, enrollment in federal healthcare
programs, and reimbursement changes, which will impact existing government healthcare programs and
will result in the development of new programs, including Medicare payment for performance initiatives
and improvements to the physician quality reporting system and feedback program. We can give no
assurance that the Health Care Reform Act will not adversely affect our business and financial results,
and we cannot predict how future federal or state legislative or administrative changes relating to
healthcare reform would affect our business.

If payments by manøged cøre organizølions and other commercial payers decreøse, our revenue and
profitøbilþ could be adverseþ affected.

We estimate that approximafely 55Vo, 57Vo and 51.Vo of our net patient service revenue for the
years ended December 31.2009,2010 and 2011 respectively, was derived from commercial payers such
as managed care organizations and private health insurance programs as well as individuals. As of
December 31.,201'J., we have over 1,300 contracts with commercial payers. These commercial payers
generally pay us for the services rendered to an insured patient based upon predetermined rates.
Managed care orgaîizations typically pay at lovr'er rates than private health insurance programs. While
commercial payer rates are generally higher than government program reimbursement rates,
commercial payer rates are based in part on Medicare reimbursement rates and when Medicare rates
are lowered, commercial rates are often lowered as well. If managed care organizations and other
private insurers reduce thei¡ rates or we experience a significant shift in our revenue mix toward certain
additional managed care payers or Medicare or Medicaid reimbursements, then our revenue and
profitability may decline and our operating margins will be reduced. Nongovernment payers, including
managed care payers, continue to demand discounted fee structures, and the trend toward
consolidation among nongovernment payers tends to increase their bargaining power over fee
structures. Our future success will depend, in part, on our ability to retain and renew our managed care
contracts as well as enter into úew managed care contracts on terms favorable to us. Any inability to
maintain suitable financial arrangements with commercial payers could have a material adverse impact
on our business.

Our overall business results møy suffer from the economic downturn,

The United States economy has weakened significantly. Depressed consumer spending and higher
unemployment rates continue to pressure many industries and geographic locations. During economic
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downturns, govérnmental entities often experience budget deficits as a result of increased costs and

lower than expected tax collections. These budget deficits may force federal, state and local government
entities to decrease spending for health and human service programs, including Medicare, Medicaid
and similar programs, which represent significant payer sources for our treatment centers. Other.risks
we face from general economic weakness include potential declines in the population covered under
managed care agreements, patient decisions to postpone or cancel elective procedures as well as

routine diagnostic examinations, potential increases in the uninsured and underinsured populations and

further difficulties in our collecting patient co-payment and deductible receivables.

Due to the rtsing costs of mønaged cøre premiums and co-pay amounts, coupled with the current economic
environment, we may realize øn increøsed exposure to bad debt due to pøtients' inability to pøy for certain

forms of cancer treatment.

As more patients become uninsured as a result of job losses or receive reduced coverage as a
result of cost-control measures by employers to offset the increased costs of managed care premiums,
patients are becoming increasingly responsible for the rising costs of treatment, which is increasing our
exposure to bad debt. This also relates to patient accounts for which the primary insurance carrier has

paid the amounts covered by the applicable agreement, but patient responsibility amounts (deductibles
and co-payments) remain outstanding. The shifting responsibility to pay for care has, in some instances,
resulted in patients electing not to receive certain forms of cancer treatment.

In response to this environment, we have improved our processes associated with verification of
insurance eligibility and patient responsibility payment programs. In addition, we have improved our
patient tinancial counseling efforts and developed tools to monitor our progress in this area. Ilowever,
a continuation of the trends that have resulted in an increasing proportion of accounts receivable being
comprised of uninsured accounts and a deterioration i¡ the collectability of these accounts will
adversely affect our cash flows and results of operations.

We depend on recruiting ønd retøining rødiøtion oncologists and other quaffied healthcøre professionøls for
our success.

Our success is dependent upon our continuing ability to recruit, train and retain or affiliate with
radiation oncologists, physicists, dosimetrists and radiation therapists. While there is currently a

national shortage of these healthcare professionals, we have not experienced significant problems
attracting and retaining key personnel and professionals in the recent past. We face competition for
such personnel from other healthcare providers, research and academic institutions, government entities
and other organizations. In the event we are unable to recruit and retain these professionals, such
shortages could have a material adverse effect on our ability to grow. Additionally, many of our senior
radiation oncologists, due to their reputations and experience, are very important in the recruitment
and education of radiation oncologists. The loss of any such senior radiation oncologists could
negatively impact us.

Most of our approximately I17 radiation oncologists in the domestic U.S. are employed under
employment agreements which, among other things, provide that the radiation oncologists will not
compete with us (or the professional corporations contracting with us) for a period of time after their
employment terminates. Such covenants not to compete are enforced to varying degrees from state to
state. In most states, a covenant not to compete will be enforced only to the extent that it is necessary
to protect the legitimate business interest of the party seeking enforcement, that it does not
unreasonably restrain the party against whom enforcement is sought and that it is not contrary to the
public interest. This determination is made based upon all the facts and circumstances of the specific
case at the time enforcement is sought. It is unclear whether our interests under our administrative
services agreements will be viewed by courts as the type of protected business interest that would
permit us or the professional corporations to enforce a non-competition covenant against the radiation
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oncologists. Since our success depends in substantial part on our ability to preserve the business of our
radiation oncologists, a determination that these provisions are unenforceable could have a material
adverse effect on us.

We depend on our senior mønagement ønd we mø! be materially harmed if we lose øny member of our senior

managentent.

We are dependent upon the services of our senior management, especially Daniel E. Dosoretz,
M,D., our Chief Executive Officer, President and a director on the Company's board of dìrectors,
Daniel H. Galmarini, our Chief Tèchnology Officer, Constantine A. Mantz, M.D., our Chief Medical
Officer, Eduardo Fernandez, M.D. Ph.D., Senior Vice President, Physician Management and Alejandro
Dosoretz, President and Chief Executive Officer of Medical Developers, LLC ("MDLLC"). We have

entered into executive employment agreements with certain members of our senior management,
including Dr. Dosoretz. Because these members of our senior management team have been with us for
over 10 years and have contributed greatly to our growth, their sewices would be very difficult, time
consuming and costþ to replace. We carry key-man life insurance on Dr. Dosoretz. The loss of key
management personnel or our inability to attract and retain qualified management personnel could
have a material adverse effect on us. A decision by any of these individuals to leave our employ, to
compete with us or to reduce their involvement, could have a material adverse efÏect on our business.

We møy not be able to grow our business effectively or successfully implement our growth plans if we øre

unable to recruit additionøI mønagement and other personnel.

Ow ability to cont.inue to grow our business efÏectively and successfully implement our growth
strategy is highly dependent upon our ability to attract and retain qualified management employees and
other key employees. We believe there are a limited number of qualified people in our business and
the industry in which'r¡/e compete. As such, there can be no assurance that we will be able to identify
and retain the key personnel that may be necessary to grow our business effectively or successfully

implement our growth strategy. If we are unable to attract and retain talented personnel it could limit
our ability to grow our business.

Our substantiøI d.ebt could adversely øffect our financial condition.

We have $679.0 million of total debt outstanding. Subject to the limits contained in the indenture
governing our notes and our senior secured credit facilities, we may be able to incur additional debt
from time to time to finance working capital, capital expenditures, investments or acquisitions, or for
other purposes. If we do so, the risks related to our high level of debt could intensify. Specifically, our
high level of debt could have important consequences, including the following:

. making it more difficult for us to satisfy our obligations with respect to our debt;

. limiting our ability to obtain additional financing to fund future working capital, capital
expenditures, acquisitions or other general corporate requirements;

. requiring a substantial portion of our cash flows to be dedicated to debt sewice payments
instead of other purposes;

. increasing our vulnerability to general adverse economic and industry conditions;

. limiting our flexibility in planning for and reacting to changes in the industry in which we
compete;

. placing us at a disadvantage compared to other, less leveraged competitors; and

. increasing our cost of borrowing.
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Our ability to make scheduled payments on and to refinance our indebtedness depends on and is
subject to our financial and operating performance, which in turn is affected by general and regional
economic, financial, competitive, business and other factors beyond our control, including the
availability of financing in the international banking and capital markets. We cannot assure you that our
business will generate sufficient cash flow from operations or that future borrowings will be available to
us in an amount sufficient to enable us to service our debt, to refinance our debt or to fund our other
liquidity needs. If we are unable to meet our debt obligations or to fund our other liquidity needs, we
will need to restructure or refinance all or a portion of our debt, which could cause us to default on
our debt obligations and impair our liquidity. Any refinancing of our indebtedness could be at higher
interest rates and may require us to comply with more onerous covenants which could further restrict
our business operations.

The rødiation therapy market is highly competitive.

Radiation therapy is a highly competitive business in each market in which we operate. Our
treatment centers face competition from hospitals, other medical practitioners and other operators of
radiation treatment centers. There is a growing trend of physicians in specialties other than radiation
oncolory, such as urology, entering the radiation treatment business. If this trend continues it could
harm our referrals and our business. Certain of our competitors have longer operating histories and
greater financial and other resources than us. In addition, in states that do not require a certificate of
need for the purchase, construction or expansion of healthcare facilities or services, competition in the
form of new services, facilities and capital spending is more prevalent. If our competitors are better
able to attract patients, recruit physicians, expand services or obtain favorable,managed care contracts
at their facilities than our centers, we may experience an overall decline in patient volume. In the event
that we are not able to compete successfully, our business may be adversely affected and competition
may make it more difficult for us to affiliate with or employ additional radiation oncologists on terms
that are favorable to us.

We could be the subject of governmenta.I investigations, cløims and litigation.

Healthcare companies are subject to numerous investigations by various governmental agencies.
Further, under the False Claims Act, private parties have the right to bring "qui tam", or
"whistleblower", suits against companies that knowingly submit false claims for payments to, or
improperly retain overpayments from, the government. The False Claims Act imposes penalties of not
less than $5,500 and not more than $11,000, plus three times the amount of damages which the
government sustains because of the submission of a false claim. In addition, if we are found to have
violated the False Claims Act, we could be excluded from particþation in Medicare, Medicaid and
other federal healthcare programs. Some states have adopted similar state whistleblower and false
claims provisions. Certain of our individual facilities have received, and other facilities may receive,
inquiries from federal and state agencies related to potential False Claims Act liability. Depending on
whether the underlying conduct in these or future inquiries or investigations could be considered
systemic, their resolution could have a material, adverse effect on our financial position, results of
operations and liquidity.

Governmental agencies and their agents, such as the Medicare Administrative Contractors, fiscal
intermediaries and carriers, as well as the OIG, CMS and state Medicaid programs, conduct audits of
our healthcare operations. Private payers may conduct similar post-payment audits, and we also
perform internal audits and monitoring. Depending on the nature of the conduct found in such audits
and whether the underlying conduct could be considered systemic, the resolution of these audits could
have a material adverse effect on our financial position, results of operations and liquidity.

The Medicare Prescription Drug, Improvement, and Modernization Act of 2003 ("MMA')
established the Recovery Audit Contractor ("RAC") three-year demonstration program to conduct
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post-payment reviews to detect and correct improper payments in the fee-for-service Medicare
program. The Tiu Relief and Health Care Act of 2006 made the RAC program permanent and

mandated its nationwide expansion by 2010. CMS has awarded contracts to four RACs that are

implementing the permanent RAC program on a nationwide basis. In addition, CMS employs Medicaid
Integrity Contractors ("MICs") to perform post-payment audits of Medicaid claims and identily
overpayments. Throughout 20L1, MIC audits will continue to expand. In addition to MICs, several

other contractors, including the state Medicaid agencies, have increased their review activities. Should
we be found out of compliance with any of these laws, regulations or programs, depending on the
nature of the findings, our business, our financial position and our results of operations could be

negatively impacted.

We may be subject to øctions for følse cløims, which could harm our business, if we do not comply with
government coding and billing rules.

If we fail to comply with federal and state documentation, coding and billing rules, we could be

subject to criminal and/or civil penalties, loss of licenses and exclusion from the Medicare and Medicaid
programs, which could harm us. We estimate that approximately 44Vo,48Vo and 48Vo of. our net patient
service revenue for the years ended December 31 2009,2010 and 2011, respectively, consisted of
payments from Medicare and Medicaid programs. In billing for our sewices to third-party payers, we
must follow complex documentation, coding and billing rules. These rules are based on federal and

state laws, rules and regulations, various government pronouncements, and on industry practice. Failure
to follow these rules could result in potential civil liability under the False Claims Act, under which
extensive financial penalties can be imposed. It could further result in criminal liability under various
federal and state criminal statutes. We submit thousands of claims for Medicare and other payments

and there can be no assurance that there have not been errors. While we carefully and regularly review
our documentation, coding and billing practices as part of our compliance program, the rules are

frequently vague and confusing and we cannot assure that governmental investigators, private insurers
or private whistleblowers will not challenge our practices. Such a challenge could result in a material
adverse effect on our business.

If we føil to comply with the federøI ønti-kickback statute, we could be subiect to criminal ønd civil penakies,

loss of licenses and exclusion from the Medicare ønd Medicaid progrørns, which could materially harm us.

A provision of the Social Security Act, commonly referred to as the federal antikickback statute,
prohibits the offer, payment, solicitation or receipt of any form of remuneration in return for referring,
ordering, leasing, purchasing or arranging for or recommending the ordering, purchasing or leasing of
items or services payable by Medicare, Medicaid or any other federally funded healthcare program. The
federal anti-kickback statute is very broad in scope, as remuneration includes the transfer of anything
of value, in cash or in kind. Financial relationships covered by this statute can include any relationship
where remune¡ation is provided for referrals including payments not commensurate with fair market
value, whether in the form of space, equipment leases, professional or technical services or anything
else of value. As it is an "intent-based" statute, as detailed in federal court precedent, one or both
parties must intend the remuneration to be in exchange for or to induce referrals. Violations of the
federal anti-kickback statute may result in substantial civil or criminal penalties, including criminal fines
of up to $25,000, imprisonment of up to five years, civil penalties under the Civil Monetary Penalties

Law of up to $50,000 for each violation, plus three times the remuneration involved, civil penalties
under the federal False Claims Act of up to $11,000 for each claim submitted, plus three times the
amounts paid for such claims and exclusion from participation in the Medicare and Medicaid programs.
This participation exclusion, if applied to us or one or more of our subsidiaries or affiliates, could
result in significant reductions in our revenues and could have a material adverse effect on our
business.
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In addition, most of the states in which we operate, including Florida, have also adopted laws,
similar to the federal anti-kickback statute, that prohibit payments to physicians in exchange for
referrals, some of which apply regardless of whether the source of payment is a government payer or a

private payer. These statutes typically impose criminal and civil penalties as well as loss of licenses.

Under a provision of the federal Civil Monetary Penalties Law, civil monetary penalties (and
exclusion) may be imposed on any person who offers or transfers remuneration to any patient who is a
Medicare or Medicaid beneficiary, when the person k¡ows or should know that the remuneration is
likely to induce the patient to receive medical services from a particular provider. This broad provision
applies to many kinds of inducements or benefits provided to patients, including complimentary items,
services or transportation that are of more than a nominal value. We have reviewed our practices of
providing sewices to our patients, and have structured those sen¿ices in a manner that we believe
complies with the law and its interpretation by government authorities. 'We cannot provide assurances,

however, that government authorities will not take a contrary view and impose civil monetary penalties
and exclude us for past or present practices.

If we fail to comply with physician self-referrøl løws as they are currently interpreted or rnay be interpreted in
the future, or if other legislative restrictions øre issued, we could incur ø significønt loss of reimbursentent
revenue.

'We are subject to the federal Stark Law, as well as similar state statutes and regulations, which
bans payments for designated health services ("DHS") rendered as a result of referrals by physicians to
DHS entities with which the physicians (or immediate family members) have a financial relationship.
DHS includes but is not limited to radiation therapy, radiology and laboratory sewices. A "financial
relationship" includes investment and compensation arrangements, both direct and indirect. The
regulatory framework of the Stark Law is to first prohibit all referrals from physicians to entities for
Medicare DHS and then to except certain types of arrangements from that broad general prohibition.

State self-referral laws and regulations va{y significantþ based on the state and, in many cases,

have not been interpreted by courts or regulatory agencies. These state laws and regulations can
encompass not only services reimbursed by Medicaid or government payers but also private payers.
Violation of these federal and state laws and regulations may result in prohibition of payment for
services rendered, loss of licenses, $15,000 civil monetary penalties for specified infractions, $100,000
for a circumvention scheme, criminal penalties, exclusion from Medicare and Medicaid programs, and
potential false claims liability, including via "qui tam" action, of not less than $5,500 and not more than
$11,000, plus three times the amount of damages that the government sustains because of an
improperly submitted claim. The repayment provisions in the Stark Law are not dependent on the
parties having an improper intent; rather, the Stark Law is a strict liability statute and any violation is
subject to repayment of all "tainted" referrals.

Our compensation and other financial arrangements with physicians are governed by the federal
Stark Law. We rely on certain exceptions to the Stark Law, including those covering employees and
in-office ancillary services, and the exclusion of certain requests by radiation oncologists for radiation
therapy services from the definition of "referral." In a limited number of markets, we have
relationships with non-radiation oncology physicians such as surgical and gynecological oncologists and
urologists that are members of a group practice with our radiation .oncologists and we rely on the Stark
group practice definition and rules with respect to such relationships.
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The Health Care Reform Act also imposes new disclosure requirements, includilg one such

requirement on referring physicians under the federal Stark Law to inform patients that they may

obtain certain imaging services (e.g. MRI, CT and PET) or other designated health services as specified
by the Secretary in the future from a provider other than that physician, his or her group practice, or
another physician in his or her group practice. To date, CMS has not indicated that these disclosure
requirements will extend to radiation therapy referrals.

While we believe that our financial relationships with physicians and referral practices are in
compliance with applicable laws and regulations, we cannot guarantee that government authorities
might take a different position. If we were found to be in violation of the Stark Law, we could be

subject to civil and criminal penalties, including fines as specified above, exclusion from participation in
government and private payer programs and requirements to refund amounts previously received from
government and private payers.

In addition, expansion of our operations to new jurisdictions, or new interpretations of laws in our
existing jurisdictions, could require structural and organizational modifications of our relationships with
physicians to comply with that jurisdiction's laws. Such structural and organizational modifications could
result in lower profitability and failure to achieve our growth objectives.

If ø federal or støte agenqt asserts a different position or enøcts new løws or regilations regarding illegøl
payments under the Medicare, Medicaid or other governrnental progrøms, v,e rnøy be subject to civil and
criminal penalties, expericnce ø significant reduction in our revenue or be excluded trom participation in the

Medicare, Medicaid or other governmental programs.

Any change in interpretations or enforcement of existing or new laws and regulations could subject
our current business practices to allegations of impropriety or illegality, or could require us to make
changes in our treatment centers, equipment, personnel, sewices, pricing or capital expenditure
programs, which could increase our operating expenses and have a material adverse effect on our
operations or reduce the demand for or profitability of our services.

Additionally, new federal or state laws may be enacted that would cause ouÍ relationships with our
radiation oncologists or other physicians to become illegal or result in the imposition of penalties
against us or our treatment centers. If any of our business arrangements with our radiation oncologists
or other physicians in a position to make referrals of radiation therapy ser'''¿ices were deemed to violate
the federal anti-kickback statute or similar laws, or if new federal or state laws were enacted rendering
these arrangements illegal, our business would be adversely affected.

Our costs and potential rßks have increased as a result of the regulations reløting to pivøcy and securtty of
pøtient information.

There are numerous federal and state laws and regulations addressing patient information privacy
and security concerns, including state laws related to identity theft. In particular, the federal regulations
issued under HIPAA contain provisions that:

. protect individual privacy by limiting the uses and disclosures of patient information;

. require notifications to individuals, and in certain cases to government agencies and the media,
in the event of a breach of unsecured protected health information;

. require the implementation of security safeguards to ensure the confidentiality, integrity and
availability of individually identifiable health information in electronic form; and

. prescribe specific transaction formats and data code sets for certain electronic healthcare
transactions.
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Compliance with these regulations requires us to spend money and substantial time and resources.
We believe that we are in material compliance with the HIPAA regulations with which we are currently
required to comply. If we fail to comply with the HIPAA regulations, we could suffer civil penalties up
to $50,000 per violation, not to exceed $1.5 million per calendar year and criminal penalties with fines
up to $250,000 per violation. Our facilities could be subject to a periodic audit by the federal
government, and enforcement of HIPAA violations may occur by either federal agencies or state
attorneys general.

Støte løw limindons and prohibitions on the corporate practice of medicíne may materiølly hørm our
business ønd limit how we cøn operate.

State governmental authorities regulate the medical industry and medical practices extensively.
Many states have corporate practice of medicine laws which prohibit us from:

. employing physicians;

. practicing medicine, which, in some states, includes managing or operating a radiation treatment
center;

. certain types of fee arrangements with physicians;

. owning or controlling equipment used in a medical practice;

. setting fees charged for physician services;

. controlling the content of physician advertisements;

. billing and coding for services;

. pursuing relationships with physicians and other referral sources; or

. adding facilities and services.

In addition, many states impose limits on the tasks a physician may delegate to other staff
members. We have administrative services agreements in states that prohibit the corporate practice of
medicine such as California, Massachusetts, Michigan, Nevada, New York and North Carolina.
Corporate practice of medicine laws and their interpretation vary from state to state, and regulatory
authorities enforce them with broad discretion. We have structured our agreements and services in
those states in a manner that we believe complied with the law and its interpretation by government
authorities. If, however, we are deemed to be in violation of these laws, we could be required to
restructure or terminate our agreements which could materially harm our business and limit how we
operate. In the event the corporate practice of medicine laws of other states would adversely limit our
ability to operate, it could prevent us from expanding into the particular state and impact our growth
strategy.

In certøin støtes we depend on ødministrative semices øgreements with proþssionøl corporations, including
related party professionøl corporøtions, ønd if we øre unøble to continue to enter into them or they are
terminøted, we could be møteriølly harmed.

Certain states, including California, Massachusetts, Michigan, Nevada, New York and North
Carolina, have laws prohibiting business corporations from employing physicians. Our treatment centers
in California, Massachusetts, Michigan, Nevada, New York and North Carolina, operate through
administrative services agreements with professional corporations that employ the radiation oncologists
who provide professional services at the treatment centers in those states. In 2009, 2010 and 201,1,

5722.2 million, $118.4 millìon ar'd$'71.4.7 million, respectively, of our net patient service revenue \ryas

derived from administrative services agreements, as opposed to $395.4 million, $4I7.5 million and

5524.0 million, respectively, from all of our other centers. The professional corporations in these states
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are currently ov/ned by certain of our directors, executive officers and equityholders, who are licensed
to practice medicine in those states. As we enter into new states that will require an administrative
services agreement, there can be no assurance that a related party professional corporation, or any
professional corporation, will be willing or able to enter into an administrative sewices agreement.
Furthermore, if we enter into an administrative services agreement with an unrelated party there could
be an increased risk of differences arising or future termination. We cannot assure you that a
professional corporation will not seek to terminate an agreement with us on any basis, including on the
basis of state laws prohibiting the corporate practice of medicine nor can \r'r'e assure you that

¡iovernmental authorities in those states will not seek termination of these arrangements on the same
basis. While we have not been subject to such proceedings in the past, nor are we currently aware of
any other corporations that are subject to such proceedings, we could be materially harmed if any state
governmental authorities or the professional corporations with which we have an administrative services
agreement were to succeed in such a termination.

Our business could be materially harmed by funre interpretation or implementation of støte løws regørding
prohibitions on fee -splitting.

Many states prohibit the splitting or sharing of fees between physicians and non-physicians, as well
as between treating physicians and referral sources. These laws vary from state to state and are
enforced by courts and regulatory agencies, each with broad discretion. Some states have interpreted
certain types of fee arrangements in practice management agreements between entities and physicians
as unlawful fee-splitting. We believe our arrangements with physicians comply in all material respects
with the fee-splitting laws of the states in which rwe operate. Nevertheless, if government regulatory
authorities were to disagree, we and our radiation oncologists could be subject to civil and criminal
penalties, and we could be required to restructure or termfurate our contractual and other
arrangements, which would result in a loss of revenue and could result in less input into the business
decisions of such practices. In addition, expansion of our operations to other states with certain types
of fee-splitting prohibitions may require structural and organizational modification to the form of
relationships that we currently have with physicians, professional corporations and hospitals.

If we fail to comply with the laws and regulations øpplicable to our treatment center operøtions, we could
suffer penalties or be required to make significønt changes to our operations.

Our treatment center operations are subject to many laws and regulations at the federal, state and
local government levels. These laws and regulations require that our treatment centers meet various
licensing, certification and other requirements, including those relating to:

. qualification of medical and support persons;

. pricing of services by healthcare providers;

. the adequacy of medical care, equipment, personnel, operating policies and procedures;

. clinic licensure and certificates of need;

. maintenance and protection of records; or

. environmental protection, health and safety.

While we have structured our operations in a manner that we believe complies in all material
respects with all applicable laws and regulations, we cannot assure you that government regulators will
agree, given the breadth and compleúty of such laws. If a government agency were to find that we are
not in compliance with these laws, we could suffer civil or criminal penalties, including becoming the
subject of cease and desist orders, rejection of the payment of our claims, the loss of our licenses to
operate and our ability to participate in government or private healthcare programs.
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Our business may be harmed by technological ønd therapeutic changes.

The treatment of cancer patients is subject to potential revolutionary technological and therapeutic
changes. Future technological developments could render our equipment obsolete.'We may incur
significant costs in replacing or modifying equipment in which we have already made a substantial
investment prior to the end of its anticipated useful life. In addition, there may be significant advances

in other cancer treatment methods, such as chemotherapy, surgery, biological therapy, or in cancer
prevention techniques, which could reduce demand or even eliminate the need for the radiation
therapy ser.¿ices we provide.

Our growth stratep depends in pørt on our ability to øcquire ønd develop additionøl treøtment centeß on

føvorable terms. If we øre unable to do so, our future growth could be limited and our operøting results could
be ødversely øfficted.

We may be unable to identify, negotiate and complete suitable acquisition and development
opportunities on reasonable terms. We began operating our first radiation treatment center in 1983,

and provide radiation therapy at all of our treatment centers. We expect to continue to add additional
treatment centers in our existing and new local markets. Our growth, however, will depend on several
factors, including:

. our ability to obtain desirable locations for treatment centers in suitable markets;

. our ability to identify, recruit and retain or affiliate with a sufficient number of radiation
oncologists and other healthcare professionals;

. our ability to obtain adequate financing to fund our growth strategy; and

. our ability to successfully operate under applicable government regulations.

Growth through acquisitions is a primary component of our business strategy. We continually
evaluate potential acquisitions and intend to actively pursue acquisition opportunities, some of which
could be material. Future acquisitions could be financed by internally generated funds, bank
borrowings, public offeiings or private placements of equity or debt securities, or a combination of the
foregoing. There can be no assurance that we will be able to make acquisitions on terms favorable to
us or at all. If we complete acquisitions, we will encounter various associated risks, including the
possible inability to integrate an acquired business into our operations, goodwill impairment, diversion
of management's attention and unanticipated problems or liabilities, some or all of which could have a
material adverse effect on our operations and financial performance. See "Risk Factors-We may
encounter numerous business risks in acquiring and developing additional treatment centers, and may
have difficulty operating and integrating those treatment centers."

We møy encounter numerous business risks in acquiring and developing additional treatment centers, ønd møy
høve dfficulty operating ønd integrøting those treatment centers.

Over the past three years we have acquired 35 treatment centers and developed 10 treatment
centers. When we acquire or develop additional treatment centers,'we may:

. be unable to successfully operate the treatment centers;

. have difficulty integrating their operations and personnel;

. be unable to retain radiation oncologists or key management personnel;

. acquire treatment centers with unknown or contingent liabilities, including liabilities for failure
to comply with healthcare laws and regulations;
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. experience difficulties with transitioning or integrating the information systems of acquired
' treatment centers;

. be unable to contract with third-party payers or attract patients to our treatment centers; and/or

. experience losses and lower gross revenues and operating margins during the initial periods of
operating our newly-developed treatment centers.

Larger acquisitions can substantially inciease our potential exposure to business risks. Furthermore,
integrating a new treatment center could be expensive and time consuming, and could disrupt our
ongoing business and distract our management and other key personnel.

We may from time to time explore acquisition opportunities outside of the United States when
favorable opportunities are available to us. In addition to the risks set forth herein, foreign acquisitions
involve unique risks including the particular economic, political and regulatory risks associated with the
specific country, currency risks, the relative uncertainty regarding laws and regulations and the potential
difficulty of integrating operations across different cultures and languages.

We currently plan to continue to acquire and develop new treatment centers in existing and new
local markets. We may not be able to structure economically beneficial arrangements in new markets as

a result of healthcare laws applicable to such market or otherwise. If these plans change for any reason
or the anticipated schedules for opening and costs of development are revised by us, we may be
negatively impacted. There can be no assurance that these planned treatment centers will be completed
or that, if developed, will achieve sufficient patient volume to generate positive operating margins. If
we are unable to timely and efficiently integrate an acquired or newly-developed treatment center, our
business could suffer. In addition, we may incur significant transaction fees and expenses even for
potential transactions that are not consummated.

Efforts to regulale îhe construction, acqußition or expansion of healthcøre treølment centers could prevent us

from developing or øcquirtng ødditional treotment centers or other føcilities or renovøting our ertsüng
treatment centers.

Many states have enacted certificate of need laws which require prior approval for the
construction, acquisition or expansion of healthcare treatment centers. In giving approval, these states
consider the need for additional or expanded healthcare treatment centers or services. In the states of
Kentucþ, Massachusetts, Michigan, North Carolina, Rhode Island, South Carolina and West Virginia
in which we currently operate, certificates of need must be obtained for capital expenditures exceeding
a prescribed amount, changes in capacity or services offered and various other matters. Other states in
which we now or may in the future operate may also require certificates of need under certain
circumstances not currently applicable to us. We cannot assure you that we will be able to obtain the
certificates of need or other required approvals for ongoing, additional or expanded treatment centers
or services in the future. In addition, at the time we acquire a treatment center, we may agree to
replace equipment or expand the acquired treatment center. If we are unable to obtain required
approvals, we may not be able to acquire additional treatment centers or other facilities, expand the
healthcare sewices we provide at these treatment centers or replace equipment or expand acquired
treatment centers.

We are exposed to locøl business risks in dffirent countries, which could have a materiøl adverse ffict on our

finøncial condition or results o;f operøtions.

We have recently commenced significant operations in foreign countries. Currently, we operate
through 22 legal entities in Argentina, the Domilican Republic, Costa Rica, Mexico and EI Salvador, in
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addition to our operations in the United States. Our offshore operations are subject to risks inherent in
doing business in foreign countries, including, but not necessarily limited to:

. ne\ry and different legal and regulatory requirements in local jurisdictions, which may conflict
with U.S. Iaws;

. local economic conditions;

. potential staffing difficulties and labor disputes;

. increased costs of transportation or shipping;

. credit risk and financial conditions of government, commercial and patient payors;

. risk of nationalization of private enterprises by foreign governments;

. potential imposition of restrictions on investments;

. potential declines in government and/or private payer reimbursement amounts for our serrrices;

. potentially adverse tax consequences, including imposition or increase of withholding and other
taxes on remittances and other payments by subsidiaries;

. foreign currency exchange restrictions and fluctuations; and

. local political and social conditions, including the possibility of hyperinflationary conditions and
political instability in certain countries.

We may not be successful in developing and implementing policies and strategies to address the
foregoing factors in a timely and effective manner at each location where we do business.
Consequently, the occurrence of one or more of the foregoing factors could have a material adverse
effect on our international operations o¡ upon our financial condition and results of operations.

Further, our international operations require us to comply with a number of United States and
international regulations. For example, we must comply with the Foreign Corrupt Practices Act
("FCPA'), which prohibits U.S. companies or their agents and employees f¡om providing anything of
value to a foreign official or agent thereof for the purposes of influencing any act or decision of these
individuals in their official capacity to help obtain or retain business, direct business to any person or
corporate entity or obtain any unfair advantage. Any failure by us to ensure that our employees and
agents comply with the FCPA and applicable laws and regulations in foreign jurisdictions could result in
substantial penalties or restrictions on our ability to conduct business in certain foreign jurisdictions,
and our results of operations and financial condition could be materially and adversely affected.

Fluctuations in currency exchange rates møy significantþ impact our results of operations and rnay
significantly øffect the comparability o;f our results between financial periods.

Some of our operations are conducted by subsidiaries in foreign countries. The results of the
operations and the financial position of these subsidiaries are reported in the relevant foreign
currencies and then translated into U.S. dollars at the applicable exchange rates for inclusion in our
consolidated financial statements. The main currency to which we are exposed, besides the U.S. dollar,
is the Argentine peso. The exchange rate between the Argentine peso and the U.S. dollar in recent
years has fluctuated significantly and may continue to do so in the future. A depreciation of this
currency against the U.S. dollar will decrease the U.S. dollar equivalent of the amounts derived from
these operations reported in our consolidated financial statements and an appreciation of this currency
will result in a corresponding increase in such amounts. In addition, currency fluctuations may affect
the comparability of our results of operations between financial periods.
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We incur currency transaction risk whenever we enter into a transaction using a currency other
than the local currency of the transacting entity. Given the volatility of exchange rates, there can be no
assurance that we will be able to effectively manage our currency transaction risks or that any volatility
in currency exchange rates will not have a material adverse effect on our financial condition or results

of operations.

Our financiøl results may suffer if we have tu wrtte-off goodwill or other intangible asseß.

A significant portion of our total assets consist of goodwill and other intangible assets. Goodwill
and other intangible assets, net of accumulated amortization, accounted for approximately 60Vo and
69% of. the total assets on ourbalance sheet as of December3L,2017 and 2010, respectively. Vy'e may
not realize the value of our goodwill or other intangible assets. 'We expect to engage in additional
transactions that will result in our recognition of additional goodwill or other intangible assets. We
evaluate on a regular basis whether events and circumstances have occurred that indicate that all or a

portion of the carrying amount of goodwill or other intangible assets may no longer be recoverable, and
is therefore impaired. Under currert accounting rules, any determination that impairment has occurred
would require us to write-off the impaired portion of our goodwill or the unamortized portion of our
intangible assets, resulting in a charge to our earnings. Such a write-off could have a material adverse
effect on our financial condition and results of operations. For the year ended December 31, 2010, we
wrote-off approximately 597.2 million in goodwill as a result of our annual impairment test and an
additional $2.5 million as a result of closing certain radiation treatment centers. For the year ended
December 37,20\1, we wrote-off approximately $360.6 million in goodwill, trade name, leasehold
improvements and other investments as a result of our annual impairment testing of our goodwill and
indefinite-lived intangible assets and rebranding initiatives relating to our trade name.

Our informøtion systems øre crtficøl to our business and ø failure of those systems could maferially harm us.

We depend on our ability to store, retrieve, process and manage a signifiç¿¡1 amount of
information, and to provide our radiation treatment centers with efficient and effective accounting and

scheduling systems. Our information systems require maintenance and upgrading to meet our needs,
which could significantly increase our administrative expenses. We are currently upgrading multiple
systems and migrating to other systems within our organization.

Furthermore, any system failure that causes an interruption in service or availability of our systems

could adversely affect operations or delay the collection of revenues. Even though we have

implemented network security measures, our servers are vulnerable to computer viruses, break-ins and

similar disruptions from unauthorized tampering. The occurrence of any of these events could result in
interruptions, delays, the loss or corruption of data, or cessations in the availability of systems, all of
which could have a material, adverse effect on our financial position and results of operations and
harm our business reputation.

The performance of our information technolory and systems is critical to our business operations.
Our information systems are essential to a number of critical areas of our operations, including:

. accounting and financial reporting;

. billing and collecting accounts;

. coding and compliancé;

. clinical systems;

. medical records and document storage;

. inventory management;
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. negotiating, pricing and administering managed care contracts and supply contracts; and

. monitoring quality of care and collecting data on quality measures necessary for full Medicare
payment updates.

If we fail to effectively ønd timely implement electronic health record slstems, our operøtions could be

adversely øffected.

As required by the American Recovery and Reinvestment Act of 2009, the DHHS has developed
and is implementing,an incentive payment program for eligible healthcare professionals that adopt and
meaningfully use certified electronic health record ("EHR') technology. If our radiation treatment
centers are unable to meet the requirements for participation in the incentive payment program, v/e
will not be eligible to receive incentive payments that could offset some of the costs of implementing
EHR systems. Further, beginning in 2015, eligible healthcare professionals that fail to demonstrate
meaningful use of certified EHR tech¡rology will be subject to reduced payments from Medicare.
Failure to implement EHR systems effectively and in a timely manner could have a material, adverse
effect on our financial position and results of operations.

We are addressing ø previous materiøl weakness with respect to our internal controls.

In connection with the audit of our consolidated financial statements as of and for the year ended
December 31,,2009, we identified a material weakness in internal controls relating to the preparation of
the income tax accounts. We have taken steps since then to remediate the internal control weakness
such that at December 3t, 2070, our controls over income taxes are operating effectively. During 2010,
we continued remediation over the preparation of the income tax accounts and as of December 31.,

2010, we remediated and implemented certain proÇesses and procedures to improve our calculation of
our tax provision and our reconciliation of the tax balance sheet accounts. We have continued to
improve our processes and procedures related to the preparation of the income tax accounts
throughout 2011. As we further optimize and refine our income tax provision processes, we will review
the related controls and may take additional steps to ensure that they remain effective and are
integrated appropriately. While we have implemented the procedures described above and will .continue
to take further steps in the near future to strengthen further our internal controls, there can be no
assurance that we will not identify control deficiencies in the future or that such deficiencies will not
have a material impact on our operating results or financial statements.

A significant number of our treatment centers øre concenlraÍed in certain states, particularly Florida, which
møkes us sensitive to reguløtory, economic and other conditions in those støtes.

Our Florida treatment centers accounted for approximately 46Vo,45Vo and 40Vo of our
freestanding radiation revenues during the years ended December 31 2009,2010 and 2011, respectively.
Our treatment centers are also concentrated in the states of Michigan and North Carolina, which
accounted for approximately 3.5Vo and 6.5%o, respectively, of our freestanding radiation revenues for
the year ended December 31, 2011. This concentration makes us particularly sensitive to regulatory
requirements in those locations, including those related to false and improper claims, anti-kickback
laws, self-referral laws, fee-splitting, corporate practice of medicine, anti-trust, licensing and certificates
of need, as well as economic and other conditions which could impact us. If our treatment centers in
these states are adversely affected by changes in regulatory, economic and other conditions, our
revenue and profitability may decline.

Our treatment centers in Floridø ønd other areas that could be dßrupted or damøged by hurricanes.

Florida is susceptible to hurricanes and we currently have 30 radiation treatment centers located in
Florida. Our Florida centers accounted for approximately 46Vo,45Vo and 40% of our freestanding
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radiation revenues during the years ended December 31 2009,2010 arrd 2017, respectively. In2005,2l
of our treatment centers in South Florida were disrupted by Hurricane Wilma which required us to
close all of these centers for one business day. Although none of these treatment centers suffered
structural damage as a result of the hurricane, their utility servicçs v/ere disrupted. While Hurricane
Wilma did not have any long-term impact on our business, our Florida treatment centers and any of
our other treatment canters located in other areas that are in the path of a hurricane could be subject
to significant hurricane-related disruptions and/or damage in the future and could have an'adverse
affect on our business and financial results. We carry propefty damage and business interruption
insurance on our facilities, but there can be no assurance that it would be adequate to cover all of our
hurricane-related losses.

We have potentiøl conflicts of interest relating to our related pargt transactions which could hartn our
business,

We have potential conflicts of interest relating to existing agreements we have with certain of our
directors, executive officers and equityholders. In 2009,2010 and 2011., we paid an aggregate of $17.1
million, $19.9 million and $21.5 million, respectively, under certain of our related part5r agreements,
including leases, and we received $89.3 million, $85.6 million and $82.7 million, respectively, pursuant
to our administrative services agreements with related parties. Potential conflicts of interest can exist if
a related party has to make a decision that has different implications for us and the related party. If a
dispute arises in connection with any of these agreements, if not resolved satisfactorily to us, our
business could be harmed. These agreements include

' administrative services agreements with professional corporations that are owned by certain of
our directors, executive officers and equityholders;

. leases we have entered into with entities owned by certain of our directors, executive officers
and equityholders; and

. medical malpractice insurance which we acquire from an entity owned by certain of our
directors, executive officers and equityholders.

In California, Maryland, Massachusetts, Michigan, Nevada, New York and North Carolina, we have
administrative services agreements with professional corporations that are owned by certain of our
directors, executive officers and equityholders who own interests in these professional corporations.
While we have transition services agreements corresponding to our administrative services agreements
in place in all states except New York that provide us with the ability to designate qualified successor
physician owners of the shares held by the physician owners of these professional corporations upon
the occurrence of certain events, there can be no assurance that we will be able to enforce them under
the laws of the respective states or that they will not be challenged by regulatory agencies. Potential
conflicts of interest may arise in connection with the administrative services agreements that may have
materially difTerent implications for us and the professional corporations and there can be no assurance
that it will not harm us. For example, we bill for such services either on a fixed basis, percentage of net
collections basis, or on a per treatment basis, depending on the particular state requirements and
certain of these arrangements are subject to renegotiation on an annual basis. We may be unable to
renegotiate acceptable fees, in which event many of the administrative services agreements provide for
binding arbitration. If we are unsuccessful in renegotiations or arbitration this could negatively impact
our operating margins or result in the termination of our administrative services agreements.

Additionally, we lease 34 of our properties from ownership groups that consist of certain of our
directors, executive officers and equityholders. Our lease for the Broadway office in Fort Myers, Florida
is on a month-to-month basis and there can be no assurance that it will conti¡ue i¡ the future. 'We may
be unable to renegotiate these leases when they come up for renewal on terms acceptable to us, if at
all.
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In October 2003, we replaced our existing third-party medical malpractice insurance coverage with
coverage we obtained from an insurance entity which is owned by certain of our directors, executive
officers and equityholders. We renewed this coverage in2009,201.0 and 2011, with the approval of the
Audit/Compliance Committee of the Company's board of directors. We may be unable to renegotiate
this coverage at acceptable rates and comparable coverage may not be available from third-party
insurance companies. If we are unsuccessful in renewing our malpractice insurance coverage, lve may
not be able to continue to operate without being exposed to substantial risks of claims being made
against us for damage awards we are unable to pay.

Related party transactions between us and any related party are subject to approval by the Audit/
Compliance Committee on behalf of the Company's board of directors or by the Company's board of
directors, and disputes are handled by the Company's board of directors. There can be no assurance
that the above or any future conflicts of interest will be resolved in our favor. If not resolved, such
conflicts could harm our business. For a further description of our related party transactions, see
"Item 13. Certain Relationships and Related Party Tiansactions, and Director Independence."

Our failure to comply with laws related to hazørdous materíøls could møterially harm us.

Our treatment centers provide specialized treatment involving the use of radioactive material in
the treatment of the lungs, prostate, breasts, cewix and other organs. The materials are obtained from,
and, if not permanently placed in a patient or consumed, returned to, a third-party provider of supplies
to hospitals and other radiation therapy practices, which has the ultimate responsibility for its proper
disposal. We, however, remain subject to state and federal laws regulating the protection of employees
who may be exposed to hazardous material and regulating the proper handling, storage and disposal of
that material. Although we believe we are in compliance in all material respects with all applicable
laws, a violation of such laws, or the future enactment of more stringent laws or regulations, could
subject us to liability, or require us to incur costs that could have a material adverse effect on us.

In response to a number of afücles concerning the risk of significønt (sometimes fatøl) errors in radiation
therapy, especiølly relating to linear rødiation, accreditation of facilities and lhe estøblishment of ø nationøl
error reporting database are under consideration.

Several articles have been published discussing the risks of (sometimes fatal) errors in radiation
therapy treatment, especially those relating to linear accelerators. In response, American College of
Radiation Oncology ('ACRO") has called for required accreditation of all facilities which bill Medicare
for advanced medical imaging and radiation oncology services, including those in hospitals. In addition,
the American Society for Radiation Oncolory called for the establishment of the nation's first central
database for the reporting of errors involving linear accelerators and CT scanners. Federal legislation in
these areas is under consideration and a congressional hearing was recently held.

Of our 96 domestic U.S. treatment centers, 79 have received or are in process of receiving ACRO
accreditation. In addition to a deep physics infrastructure and internal maintenance department, we
have recently begun to utilize Gamma Function as a broad application radiation safety monitoring tool
to minimize potential errors in our radiation therapy treatments. While we continue to improve upon
safety measures aimed at minimizing errors in radiation therapy treatment in accordance with our
internal protocols as well as the mandates of organizations like ACRO, we cannot assure you that any
further critical press and government scrutiny will not adversely affect our business and results of
operations.

We may be subject to liøbílities from claims brought øgainst our facilities.

We could be subject to litigation relating to our business practices, including claims and legal
actions by patients and others in the ordinary course of business alleging malpractice, product liability

52



or other legal theories. For a discussion of current pending material litigation against us, see "Item 3.

Legal Proceedings."

If payments for claims exceed actuarially determined estimates, are not covered by insurance, or
reinsurers, if any, fail to meet their obligations, our results of operations and financial position could be
adversely affected.

Our finøncial results could be adversely øffected by the increasing costs of professionøl liøbilitl insurance ønd
by successful malpractice cløims.

We are exposed to the risk of professional liability and other claims against us and our radiation
oncologists and other physicians and professionals arising out of patient medical treatment at our
treatment centers. Our risk exposure as it relates to our non-radiation oncology physicians could be
greater than with our radiation oncologists to the extent such non-radiation oncology physicians are
engaged in diagnostic activities. Malpractice claims, if successful, could result in substantial damage
awards which might exceed the limits of any applicable insurance coverage. Insurance against losses of
this type can be expensive and insurance premiums may increase in the near future. Insurance rates
vary from state to state, by physician specialty and other factors. The rising costs of insurance
premiums, as well as successful malpractice claims against us or one of our physicians, could have a
material adverse effect on our financial position and results of operations.

It is also possible that our excess liability and other insurance coverage will not continue to be
available at acceptable costs or on favorable terms. In addition, our insurance does not cover all
potential liabilities arising from governmental fines and penalties, indemnification agreements and
certain other uninsurable losses. For example, from time to time we agree to indemnify third parties,
such as hospitals and clinical laboratories, for various claims that may not be covered by insurance. As
a result, we may become responsible for substantial damage awards that are uninsured.

If payment for claims exceed actuarially determined estimates, are not covered by insurance, or
reinsurers, if any, fail to meet their obligations, our results of operations and financial position could be
adversely affected.

We øre indirectly owned ønd controlled by Vestar and its interesls may conflict with yours as ø notehol.den

Vestar indirectly controls approximately 81,% of the Class A voting equity units of RT
Investments LLC, which controls us, and which in turn controls Radiation Therapy Sewices, Inc.
("RTS"). As a result, they have the power to elect a majority of RTS's board of directors and
effectively have control over major decisions regardless of whether noteholders believe that any such
decisions are in their own best interests. The interests of Vestar as an equity holder may conflict with
your interests as a noteholder of RTS. Vestar may have an incentive to increase the value of their
investment or cause us to distribute funds at the expense of our financial condition and affect our
ability to make payments on the notes. In addition, Vestar may have an interest in pursuing
acquisitions, divestitures, financings or other transactions that it believes could enhance its equity
investments even though such transactions might involve risks to you as a noteholder of RTS.

Item 18. Unresolved Støff Comments

None

Item 2. Properties

Our executive and administrative ofïices are located in Fort Myers, Florida. These offices contain
approximately 79,000 square feet of space. We also lease approximately 5,600 square feet of
administrative office space in Florence, Kentucþ pursuant to an operating lease that expires April 30,
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2012. T\ese offices will be adequate for our current primary needs, we also believe that we will require
significant additional space to meet our future needs and such future expansion is in the preliminary
stages.

Our radiation treatment centers typically range in size from 5,000 to 12,000 square feet. We
currently operate 127 radiation treatment centers in Alabama, Arizona, California, Delaware, Florida,
Kentucþ, Maryland, Massachusetts, Michigan, Nevada, New Jersey, New York, North Carolina, Rhode
Island, South Carolina, West Virginia and in international markets in South America, Central America
and the Caribbean located in Argentina, Mexico, Costa Rica, Dominican Republic, Guatemala and El
Salvador. 'We own the real estate on which four of our treatment centers are located. We lease land
and space at I"J.4 treatment center locations, of which in 34 of these locations, certain of our directors,
executive officers and equityholders have an ownership interest. These leases expire at various dates
between 2012 and 2044 and 71 of these leases have one or more renewal options of five or 10 years.

Also, nine of our treatment center locations are in hospital-based and other group facilities. We
consider all of our offices and treatment centers to be well-suited to our present requirements.
llowever, as we expand to additional treatment centers, or where additional capacity is necessary in a
treatment center, additional space will be obtained where feasible. For further information relating to
our properties and treatment centers, can be found in Item 1 of this report under the caption,
"Business-Tieatment Centers. "

Item 3. Legal Proceedings

We are involved in certain legal actìons and claims that arise in the ordinarJ course of our
business. We do not believe that an adverse decision in any of these matters would have a material
adverse effect on our consolidated financial position, results of operations or cash florrys.

Item 4. Mine Safety Disclosures

Not applicable to Radiation Therapy Services Holdings, Inc.
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PART II
Item 5. Market for Registrant's Common Equity, Related Stockholder Møtters and Issuer Purchases of

Equity Securities

Market Information

We are a direct wholly owned subsidiary of RT Investments. Accordingly, there is no public trading
market for our common stock.

Stockholders

As of March 1,2012, there was one o\uner of record of our common stock, RT Investments.

Dividends

We have not paid cash dividends on our common stock and we do not anticipate paying any cash
dividends in the foreseeable future.

Our senior secured credit facilities and the indenture governing the senior subordinated notes
generally prohibit the payment of dividends by us on shares of our common stock, ìr/ith certain limited
exceptions.

Equity Compensation Plan Information

The following table lists the number of securities of RT Investments available for issuance as of
December 3L, 201L under the RI Investments equity-based incentive plan, as amended. For a
description of the plan, please see note 16 to the consolidated financial statements included elsewhere
in this Annual Report on Form 10-K.

Number of Securities
to be Issued Upon

Exercise of
Outstanding

(a)
Options

Weighted-Average
Exercise Price of

Outstanding Options
(b)

Number of Securities Remaining
Àvailable for Fhture fssuance
under Equity Compensation
Plans (excluding Securities

Reflecteil in Column(a))Plan Category

Equity compensation plans approved by
security holders

Equity compensation plans not
approved by security holders

TOTAL

N/A N/A

N/A N/A

Non-voting preferred equity
units: 4,874
Voting Class A equity
units: 22,608
Non-voting Class B equity
units: L3,81.5
Non-voting Class C equity
units: 5L,040

N/A

Non-voting preferred equity
units: 4,874
Voting Class A equity
units: 22,608
Non-voting Class B equity
units: 13,815
Non-voting Class C equity
units: 51,040
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Unregistered Sales of Equity Securities

On March 1.,2077, 25 shares of common stock of the Company were issued in connection with our
acquisition of MDLLC, which we refer to herein as the "MDLLC Acquisition". In addition, the
Company's direct parent, RT Investments issued 13,660 Preferred Units and 258,955 Class A Units as a
component of the consideration in the MDLLC Acquisition.

The Company's direct parent, RT Investments, sold equity securities during this period. The
following table sets forth the number of units of common equity of RI Investments issued during2071,
pursuant to the RT Investmênts equity-based incentive plan, as amended. The units were granted under
Rule 701 promulgated under the Securities Act.

Dates Title of Securities Amount Purchasers Consideration

March 1.,201.1

March 7,2077

March 14,201L

March 14,2071

Jrtly 5,201.1

March L,20LL

Class B non-voting equity units

Class C non-voting equity units

Class B non-voting equity units

Class C non-voting equity units

Class B non-voting equity units

Class C non-voting equity units

Class B non-voting equity units

Class C non-voting equity units

Class B non-voting equity units

Class C non-voting equity units

12,499

32,325

20,83r

53,874

2,083

5,387

4,766

10,775

2,093

5,387

$3,125

$1,616

$5,208

$2,694

$ 521

$ 269

$1,042

$ s39

$ szt

$ 269

Key Employee

Key Employee

One Officer

One Officer

Key Employee

Key Employee

Key Employee

Key Employee

Key Employee

Key Employee

Repurchases of Equity Securities

The Company's direct parert, RT Investments repurchased the following equity units during 2011,:

Dates Title of Securities Amount Repurchase trTom Consideration

Class B non-voting equity units

Class C non-voting equity units

33,330

86,199

One Officer

One Officer

$8,333

$4,310
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Item 6. Selected Finøncial Datø

The following selected historical consolidated financial data as of and for the years ended
December 31.,2009,2010 and 2011 (Successor) were derived from our audited consolidated financial
statements, included elsewhere in this Annual Report on Form 10-K. All adjustments necessary for a
fair presentation have been included. All such adjustments are considered to be of a normal recurring
nature. The selected historical consolidated financial data as of December 31,200'7 and for the year
then ended (Predecessor) and for the period from January L to February 21,2008 (Predecessor), and
the period from February 22 to December 31,2008 (Successor) were derived from our audited
consolidated financial statements, adjusted for the retrospective presentation impact of changes in
accounting guidance related to non-controlling interests, which are not included in this Annual Report
on Form 10-K. On October 79,2007, our wholly owned subsidiary, Radiation Therapy Services, Inc.
("RTS"), entered into an Agreement and Plan of Merger (the "Merger Agreement") with Radiation
Therapy Investments, LLC ("RT Investments"), Parent and RTS MergerCo, Inc., a wholly owned
subsidiary of Parent, pursuant to which RIS MergerCo, Inc. was merged with and into RTS with RTS
as the surviving corporation and as a wholly-owned subsidiary of Parent (the "Merger"). As a result of
the purchase accounting treatment applied for the Merger, our audited consolidated financial
statements include the consolidated accounts of the Successor as of December 31, 2017,2070 and 2009.
For dates prior to February 22, 2008, our audited consolidated financial statements are of the
Predecessor. These statements have been prepared using the Predecessor's basis in the assets and
liabilities and the historical results of operations for periods prior to the Merger. Periods subsequent to
February 22,2008 have been prepared using our basis in the assets and liabilities acquired in the
purchase transaction. Our historical results included below and elsewhere in this Annual Report on
Form 10-K are not necessarily indicative of our future performance. You should read the following data
in conjunction with "ltem 7. Management's Discussion and Analysis of Financial Condition and Results
of Operations," our audited consolidated financial statements and the accompanying notes included
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elsewhere in this Annual Report on Form 10-K, and other financial information included in this
Annual Report on Form L0-K.

Predecessor Successor

Year Ended
Decernber 31,

2007

Period From
January 1

to
February 21,

2008

Period [Yom
February 22

to Year Ended Year Ended Year Ended
December 31, December 31, December 31, December 31,

2008 2009 2010 2011

(in thousands):
Consolidated Statements of Operations

Datâ:
Net patient senice revenue .

Other revenue

ïbtal revenues

Salaries and benefits . .

Medicalsupplies ::::::
Facility rent expense
Other operatìng expenses
General and administrative expenses .

Depreciation and amortizâtion . .

Provision for doubtful accounts . .

Interest expense, net
Gain on sale of interest in a radiation

practice .

Loss on sale of assets of a radiation
treatment center

'fb¡mination of professional sewices
agreement

Loss on sale of real estate
Loss on investments
Gain on fair value adjustment of

prevìously held equity investment
Loss on foreign curency translations
I-oss on forward currency derivative

contracts
Earlyexinguishment of debt . . . . .

Impairmentloss...

Total expenses

Income (loss) before income taxes
Income tax expense (benefit)

Net income
Net income

(loss).....
attributable to

non-controlling interests

Net income (loss) attributable to
Radiation Therapy Services
Holdings, Inc. shareholder

Balance Sheet Data (at end of period):
Cash and cash equivalents
Working capital(1)
Total assels
Finance obligations .

fbtal debt
Tbtal equity

Other Financial Data:
Râtio of earnings to fixed charges(2) .

Deficiency to cover fixed charges(3)

27,779

(1,211)

(10,8s3)

$ 25,908 5(10,872)

$ 10,310
67,946

582,096
34,746

305,159
176,492

$381,586
8,595

390,181

203,408
12,982
t0,877
17,896
45,656
25,7'76
9,648

79,726

347,537

42,644
15,525

s'16,927
7,7'19

$ 413,305
5,864

s 577,646
6,838

$ 535,913
8,050

$ 638,690
6,027

78,106

42,209
2,924
2,269
3,702

20,340
5,347
3,789
4,'tzt

419,769

206,159
32,545
73,783
77,027
43,393
32,609
17,896
55,100

524,484

259,532
45,367
22,706
24,398
54,537
46,476
72,877
62,s02

543,963

282,302
43,027
27,885
27,103
65,798
46,346
8,831

58,505

$ 73,977
79,076

1,236,330
8,568

598,831
508,208

644,717

326,782
51,838
)3,i7s
33,992
81,688
54,084
t6,777
60,656

3,688
1,568

(3,113)

7,000
1,036

423,435 531,197

(6,713)
7,002

1,903

70,947
97,916

670,563

(126,600)
(12,810)

(113,790)

(1,698)

1,019,965

Q7s,a8)
(2s,36s)

(349,883)

(3,ss8)

$ 10,777
19,929

998,592
74,266

679,033
17't,294

,to

l)aa\
106

672

360,6393,474

88,389

(10,283)
570

(4,266)
(1,413)

(1e)

(2,8s3)

(2,483)

(7,7r5)

(1,83s)

$ (5,336) $ (e,ssO) $ (11s,488) $ (3s3,441)

$ 49,168
93,935

7,405,940
60,605

577,444
629,777

$ 32,9s8
49,970

t,379,225
7'1,230

549,059
622,007

2.95x
70,34t 6,631 9,727 728,292 317,737

(1) Vy'orking capital is calculated as cùrrent assets minus current liabilities.

(2) For purposes of calculating the ratio of earnings to fixed charges, (i) earnings is defined as pretâx income (loss) from continuing
operations before adjustment for noncontrolling interests in consolidated subsidiaries plus/minus income or loss from equity investees pìus
fixed charges and (ii) fixed charges is defined as interest expense (including capitalized interest, of which we have none, and any
amortization of debt issuance costs) and the esdmated portion of operating lease expense deemed by management to represent the
interest component of rent expense.

(3) Coverage deficiency represents the amount by which earnings we¡e insufficient to cover fixed charges.
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Item 7. Manøgement's Discussion and Anølysis of Financial Condition and Results of Operations

The following dßcussion and analysis should be read in conjunction with the "Selected Financial Data
"and the consolidated financial statements and related notes included elsewhere in this Annual Report on
Fonn 10-K. Thß section of this Annual Report on Form l0-K contains forward-looking statements that
involve substantial rßks and uncertaintiei, such as statements about our plans, objectives, expectations and
intenlions. We use words such as "expect", "anticipate", "plen", "believe", "seek", "estimete", "intend",
"future" and similar upressions to identify forwardJookinç statements. In particulay statements that we
make in thß section relating to the sufficiency of anticipated sources of capital to meet our cash
requirements are forward-looking statements. Our actual results could dffir materiqlly lrom those
anticipated in these forwardJooking statements for many reasons, including as a result of some of the

factors described below and in the section titled "Rßk Factors". You are cautioned not to place undue
reliance on these forward-Iooking statements, which speak only as of the date of this Annual Report on
Form l0-K.

Overview
'We own, operate and manage treatment centers focused princþally on providing comprehensive

radiation treatment alternatives ranging from conventional external beam radiation, Intensity
Modulated Radiation Therapy ("IMRT"), as well as newer, more technologically-advanced procedures.
We believe \rye are the largest company in the United States focused princþally on providing radiation
therapy. We opened our first radiation treatment center in 1983 and, as of December 31,, 2071, we
provided radiation therapy services tn I27 treatment centers. Most of our treatment centers are
strategically clustered into 28 local markets in 16 states, including Alabama, Arizona, California,
Delaware, Florida, Kentucþ, Maryland, Massachusetts, Michigan, Nevada, New Jersey, New York,
North Carolina, South Carolina, Rhode Island, and West Virginia and 30 treatment centers are
operated in South America, Central America and the Caribbean and one center located in India. Of
these 127 treatment centers, 38 treatment centers were internally developed, 80 were acquired and nine
involve hospital-based treatment centers and other groups. We have continued to expand our affiliation
with physician specialties in closely related areas including gynecological and surgical oncology and
urology in a limited number of our local markets to strengthen our clinical working relationships.

On October 79,200'7, our wholly owned subsidiary, RTS entered into an Agreement and Plan of
Merger (the "Merger Agreement") with RT Investments, Parent and RTS MergerCo, Inc., a wholly-
owned subsidiary of Parent, pursuant to RTS MergerCo, Inc. was merged with and into RTS with RTS
as the surviving corporation and as a wholly-owned subsidiary of Parent (the "Merger"). Upon
completion of the Merger, each share of RTS's common stock outstanding immediately prior to the
effective time of the Merger (other than certain shares held by members of RT Investments'
management team and certain employees) was converted into $32.50 in cash without interest. The
Merger was consummated on February 27,2008 (the "Closing"). Immediately following the Closing,
Parent became the owner of all of the outstanding common stock of RTS, which in turn, became a
wholly-owned indirect subsidiary of RT Investments, and Vestar and its affiliates became the beneficial
owners of approximately 57Vo of the outstanding Class A voting equity units of RT Investments and its
co-investors became the beneficial owners of approximately 26Vo of the outstanding Class A voting
equity units of RT Investments. At December 31.,2077, Vestar and its afTiliates currently control
approximately 87% of the Class A voting equity units of RT Investments through its ability to directly
or indirectly control its co-investors. In addition, at the Closing, the management investors, including
current and former directors and executive officers, either exchanged certain shares of RTS's common
stock or invested cash in RTS, in each case, in exchange for Class A voting equity units and non-voting
preferred equity units of RT Investments. At the Closing, these management investors as a group
became the beneficial owners of approximately 77Vo of the outstanding Class A voting equity units of
RT Investments. RT Investments also adopted a management incentive equity plan pursuant to which
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certain employees are eligible to receive incentive unit awards (Class B and C non-voting equity units)
from an equity pool representing up to 13Vo of the common equity value of RT Investments, which as

of December 3'1,20'J.L was 12.LVo.In connection with the Closing, Vestar, its affiliates and these
management investors invested approximately $627.3 million in equity units of RT Investments.

We use a number of metrics to assist management in evaluating financial condition and operating
performance, and the most important follow:

. The number of relative value units (RVU) delivered per day in our freestanding centers;

. The percentage change in RVUs per day in our freestanding centers;

. The number of treatments delivered per day in our freestanding centers;

. The average revenue per treatment in our freestanding centers;

. The ratio of funded debt to pro-forma adjusted earnings before interest, taxes, depreciation and
amortization (leverage ratio) and

. Facility gross profit

Revenue Drivers

Our revenue growth is primarily driven by expanding the number of our centers, optimizing the
utilization of advanced technologies at our existing centers and benefiting from demographic and
population trends in most of our local markets. New centers are added or acquired based on capacity,
demographics, and competitive considerations.

The average revenue per treatment is sensitive to the mix of services used in treating a patient's
tumor. The reimbursement rates set by Medicare and commercial payers tend to be higher for more
advanced treatment technologies, reflecting their higher complexity. A key part of our business strategy
is to make advanced technologies available once supporting economics exist. For example, we have
been utilizing IGRT and Gamma Function, a proprietary capabilþ to enable measurement of the
actual amount of radiation delivered during a treatment and to provide immediate feedback for
adaption of future treatments as well as for quality assurance, where appropriate, now that
reimbursement codes are in place for these services.

Operøting Costs

The principal costs of operating a treatment center are (1) the salary and benefits of the physician
and technical stafi and (2) equipment and facility costs. The capacity of each physician and technical
position is limited to a number of delivered treatments, while equipment and facility costs for a

treatment center are generally fixed. These capacity factors cause profitability to be very sensitive to
treatment volume. Profitability will tend to increase as resources from lixed costs including equipment
and facility costs are utilized.

Sources of Revenue By Payer

We receive payments for our services rendered to patients from the government Medicare and
Medicaid programs, commercial insurers, managed care organizations and our patients directly.
Generally, our revenue is determined by a number of factors, including the payer mix, the number and
nature of procedures performed and the rate of payment for the procedures. The following table sets
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forth the percentage of our net patient service revenue we earned based upon the patients' primary
insurance by category of payer in our last three fiscal years.

Year Ended December 31,

Payer (Domestic U.S.) 2009 2010 20rt

Medicare
Commercial
Medicaid
Self pay

Total net patient service revenue l00.0Vo 100.0Vo 100.0%

Medicare and Medicaid

Medicare is a major funding source for the sen¿ices we provide and government reimbursement
developments can have a material effect on operating performance. These developments include the
reimbursement amount for each Current Procedural Terminology ("CPT") service that we provide and
the specific CPT services covered by Medicare. CMS, the government agency responsible for
administering the Medicare program, administers an annual process for considering changes in
reimbursement rates and covered services. 'We have played, and will continue to play, a role in that
process both directly and through the radiation oncology professional societies.

Since cancer disproportionately affects elderly people, a significant portion of our net patient
service revenue is derived from the Medicare program, as well as related co-payments. Medicare
reimbursement rates are determined by CMS and are lower than our normal charges. Medicaid
reimbursement rates are typically lower than Medicare rates; Medicaid payments represent
approximately 2.8Vo of our net patient service revenue for the year ended December 31,207I.

Medicare reimbursement rates are determined by a formula which takes into account an industry
wide Conversion Factor ("CF") multiplied by Relative Value Units ("RVUs") determined on a per
procedure basis. The CF and RVUs may change on an annual basis. In2009, the CF decreased by
5.3Vo. T}:re net result of changes to the CF and RVUs over the last several years prior to 2009 has had
an immaterial impact on our busiless, with the CF percentage decrease in 2009 having a significant
impact on our business. It is difficult, however, to forecast the future impact of any changes. We

depend on payments from government sources and any changes in Medicare or Medicaid programs
could result in a decrease in our total revenues and net income.

On January I,2010, the CF was scheduled to decrease 21.2Vo, but Congress postponed this
decrease through the end of 2010 by passing several pieces of legislation. Additionally, in June 2010,

Congress passed a 2.2Vo increase. The CF was again scheduled to decrease 24.9% as of January L,

2011, but Congress further delayed the scheduled cutuntil the end of 2011,.' The final Medicare2072
Physician Fee Schedule, released by CMS on November L,201,1., would have resulted in a

reimbursement decrease of 27.4Vo as of January 7, 2012. f{owever, Congress again delayed the
implementation of this payment cut, first through February 29,2012 under the Tèmporary Payroll Täx

Cut Continuation Act of 2O\7, and then through the end of 2012 under the Middle Class Täx Relief
and Job Creation Act of 2072. If future reductions are not suspended, and if a permanent "iloc fix" is
not signed into law, the reimbursement decrease currently scheduled to take effect on January L,2013,
will have a significant adverse impact on our business.

In the final Medicare 2012 Physician Fee Schedule, CMS indicates that the primary impacts to
specialties are due to the third year of the four-year transition to the utilization of the new Physician
Practice Information Survey data and the rebasing of the Medicare Economic Index. However, changes
also occurred between the 2012 Proposed and Final Physician Fee Schedule that relate to American

42.07o 44.67o 44.9Vo

54.1 50.9 50.9
2.4 3.0 2.8
0.9 1.5 7.4

61



Medical Association Relative Value Scale Update Committee, ("AMA RUC") recommendations on
certain radiation oncology codes. Because these changes \ryere not included nt};.e 2012 Proposed
Physician Fee Schedule, CMS has listed the updated values for these codes as "interim" and has
provided a 60-day period for comment. The only Federal Register publication regarding the Physician
Fee Schedule since that time, which appeared on January 4,2012, did not address this issue.

Commerciøl

Commercial sources include private health insurance as well as related payments for co-insurance
and co-payments. We enter into contracts with private health insurance and other health benefit groups
by granting discounts to such organizations in return for the patient volume they provide.

Most of our commercial revenue is from managed care business and is attributable to contracts
where a set fee is negotiated relative to services provided by our treatment centers. We do not have
any contracts that individually represent over 70Vo of. our total net patient service revenue. We receive
our managed care contracted revenue under two primary arrangements. Approximately 98Vo of our
managed care business is attributable to contracts where a fee schedule is negotiated for services
provided at our treatment centers. Approximately ZVo of our net patient service revenue is attributable
to contracts where we bear utilization risk. Although the terms and conditions of our managed care
contracts vary considerably, they are typically for a one-year term and provide for automatic renewals.
If payments by managed care organizations and other private third-party paye$ decrease, then our
total revenues and net income would decrease.

Self Pay

Self pay consists of payments for treatments by patients not otherwise covered by third-party
payers, such as government or commercial sources. Because the incidence of cancer is much higher in
those over the age of 65, most of our patients have access to Medicare or other insurance and
therefore the self-pay portion of our business is less than it would be in other circumstances.

We grant a discount on gross charges to self pay payers not covered under other third party payer
arrangements. The discount amounts are excluded from patient service revenue. To the extent that we
rcalize additional losses resulting from nonpayment of the discounted charges, such additional losses
are included in the provision for doubtful accounts.

Other Materiøl Factors

Other material factors that we believe will also impact our future financial performance include:

. Patient volume and census;

. Continued advances in technology and the related capital requirements;

. Continued affiliation with physician specialties other than radiation oncology;

. Changes in accounting for business combinations requiring that all apquisition-related costs be
expensed as incurred;

. Our ability to achieve identified cost savings and operational efficiencies;

. Increased costs associated with development and optimization of our internal infrastructure; and

. Healthcare reform.
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Results of Operations

The following summary results of operations data are qualified in their entirety by reference to,
and should be read in conjunction with, our unaudited condensed consolidated financial statements and
the accompanying notes and ou¡ audited consolidated financial statements and the accompanying notes,
included in this Aimual Report on Form 10-K, and other financial information included in this A¡nual
Report on Form 10-K.

Yeørs Ended December 31, 2009, 2010 ønd 2011

For the year ended December 31.,201.7, our total revenues grew by I8.5Vo, over the prior year,
while our total revenues for the year ended December 31.,201.0 grew by 3.7Vo over the prior year. For
the years ended December 31, 2017,2010 and 2009, we had total revenues of $644.7 million,
$544.0 million and $524.5 million, respectively.

For the years ended December 37, 20L\,2010 and 2009, net patient service revenue comprised
99.|Vo,98.5% and 98.7Vo, respectively, of our total revenues. In states where we employ radiation
oncologists, we derive our net patient service revenue through fees earned from the provision of the
professional and technical component fees of radiation therapy services. In states where we do not
employ radiation oncologists, we derive our administrative services fees principally from administrative
services agreements with professional corporations. As of December 31,20'J.1., we employed the
physicians in 86 of our treatment centers and operated pursuant to administrative services agreements
in 41 of our treatment centers. In accordance with ASC 810, we consolidate the operating results of
certain of the professional corporations for which we provide administrative services into our own
operating results. In 2077,2010 and 2009, 18.0%, 22.IVo and 23.6Vo, respectively, of our net patient
service revenue rilas generated by professional corporations with which we have administrative services
agreements.

In our net patient service revenue for the years ended December 3'1.,20'J,1,201,0, and 2009,
revenue from the professional-only component of radiation therapy and revenue from the practices of
medical specialties other than radiation oncology, comprised approximately 25.8Vo,26.4Vo, and24.8Vo,
respectively, of our total revenues.

For the years ended December 37,20I'J.,2010 and 2009, other revenue comprised approximately
0.9Vo, l.5Vo and 7.3Vo, respectively, of our total revenues. Other revenue is primarily derived from
management services provided to hospital radiation therapy departments, technical services provided to
hospital radiation therapy departments, billing services provided to non-affiliated physicians, gain and
losses from sale/disposal of medical equipment, equity interest in net earnings/losses of unconsolidated
joint ventures and income for equipment leased by joint venture entities.
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The following table summarizes key operating statistics of our results of operations for the periods
presented:

Year Ended Year Ended
December 31,I)ecember 31,

Domestic U.S. 2009 2010 Vo Change 2010 20ll 7o Change

Number of treatment days

Total RVU's-freestanding
centers

RVU's per day-
freestanding centers. . .

Percentage change in
RVU's per day-
freestanding centers-
same practice basis . . .

Total treatments-
freestanding centers. . .

Tieatments per day-
freestanding centers. . .

Percentage change in
revenue per tfeatment-
freestanding centers-
same practice basis . . .

Percentage change in
treatments per day-
freestanding centers-
same practice basis . . .

Number of regions at
period end (global) . . .

Number of local markets
atperiodend.......

Treatment centers-
freestanding (global) . .

TÌeatment centers-
hospital / other groups
(global)

Days sales outstanding at
quarter end . .

Percentage change in
freestanding revenues-
same practice basis . . .

Net patient service
revenue-professional
services only (in
thousands)

44

(3.1)% (3.6)%

s 129,909 $ 1.43,487

47

(3.6)Vo 2.7Vo

s L43,487 $ 166,090

255 254 254 25s

10,818,119 10,833,260 0.1% 10,833,260 12,366,539 14.2Vo

42,424 42,65L 0.5Vo 42,657 48,496 13.1Vo

2.7% (2.1)% (2.1)% t1.6Vo

480,871 478,592 (0.4)% 478,952 49I,902 2.1%

1,886 1,886 0.0Vo 1,886 1.,929 2.3Vo

(0.3)% 0.1% 0.7Vo 1.9Vo

(\.e)vo (4.3)% (as)Vo 0.4Vo

90 89 (\.r)Vo 89 118 32.6Vo

8 9

28

8

28

8

28

9

127

6

95

6

95

28

7

91

(143)%

(2.1)%

50.jVo

33.lVo

3941
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The following table summarizes key operating statistics of our results of operations for our
international operations for the three months and year ended December3l,20IO and 2011:

Three Months
Ended

December 31,
Years Ended
December 31,

2010* 20f1 Vo Change 20L0* 2011* 7o ChangeInternational

Number of treatments

2-Dtreaiments.....
3-Dtreatments.....
IMRTtreatments....
Total .

1,331

']-.,634

379

r,404

'J",875

453

5,646

6,010

1.,047

5,411

6,888

L,478

3,284 3,732 13.6% 12,703 13,77'7 8.5Vo

includes full period operating statistics, including period prior to our acquisition on March 1,201I

Internøtionøl

MDLLC's net patient service revenue increased $2.6 million, or 14.7Vo, from $17.7 million to
$20.3 million for the three months ended December 31,2017 as compared to the three months ended
September 30,201,1,. Total revenue was positively impacted by $1.0 million of revenue from the
acquisition of four radiation treatment facilities in November 201,I, and the opening of new treatment
centers in San Juan, Argentina and San Salvador, El Salvador in February and March 2011,,

respectively. The continued ramp-up in operations at our Centro de Radiaciones de La Costa and
Centro de Radioterapia Siglo XXI subsidiaries in Argentina which opened in May and July 2010,
respectively also favorably impacted revenue growth. In addition, we experienced growth in the number
of new patient treatments initiated during the quarter by 233 versus the September quarter and
448 versus the prior year's quarter, of which 250 pertained to the acquired operations in November
2071,. T:he trend toward more clinically-advanced treatments continued during the quarter with an
increase in the number of higher-revenue 3D and IMRT treatments.

Facility gross profit increased $0.9 million, or 9.0Vo from $10.0 million to $10.9 million for the
three months ended December 31,2011 as compared to the three months ended September 30,2011.
Facility-level gross profit as a percentage of net patient service revenue decreased to 53.7Vo from
56.5qo, primarily due to an increase in physician compensation, incremental depreciation expense
relating to our continued growth and investment in Latin America, facility rent expense from our
recent acquisition in Argentina, and expenses from the outsourcing of scans.
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The following table presents summaries of results of operations for the years ended December 31,

2009,2070 and 201.7 (dollars in thousands). This information has been derived from the consolidated
statements of income and comprehensive income included elsewhere in this Annual Report on
Form 10-K.

Years Ended December 31,

(in thousands):

Revenues:
Net patient service revenue
Other revenue. . . . . . -, .

Totalrevenues...

2009 2010 20tt

$5L7,646
6,838

98.7% $ 535,913
7.3 8,050

98.5Vo'$
1.5

638,690
6,027

99.r%
0.9

524,484

259,532
45,361
22,106
24,398
54,537
46,416
\2,87'J.
62,502

100.0 543,963

282,302
43,027
27,885
27,103
65,798
46,346
8,831

58,505

100.0 644,7t7 100.0

Salaries and benefits
Medical supplies
Facility rent expenses . . . .

Other operating expenses
General and administrative expenses.
Depreciation and amortization . . . . .

Provision for doubtful accounts . . . .

Interest expense, net . .

Loss on sale of assets of a radiation
treatment center

Earþ extinguishment of debt
Impairment loss. .

Loss on investments
Gain on fair value adjustment of

previously held equity investment
Loss on foreign currency transactions
Loss on forward currency derivative

contracts

Totalexpenses...

Loss before income taxes
Income tax expense (benefit) . . . .

Net loss
Net income attributable to non-

controlling interest

Net loss attributable to Radiation
Therapy Services Holdings, Inc.
shareholder

49.5

8.6
4.2
4.7

10.4
8.8
2.5

11.9

51.9
7.9
5.1
5.0

12.1
8.5
1..6

10.8

326,182
51,838
33,375
33,992
81,688
54,094
16,111

60,656

50.1

8.0
<)
5.3

12.7
8.4
2.5

9.4

3,474 0.7

1,903
10,947

97,916

0.3
2.0

18.0 360,639 55.9

(234)
106

672 0.1

250

531,197

(6,713)
7,002

(1,71.5)

670,563 123.2

(126,600) (23.2)
(12,810) (2.4)

(173,790) (20.8)

1,019,965

(375,248)
(25,365)

(349,883)

101.3

(1.3)
(0.2)

(1.5)

1,58.2

(s8.2)
(3.e)

(s4.3)

(0.6)1,835 (0.3) (1,6e8) (0.3) (3,ss8)

$ (9,ss0) (1,.8)% $(11s,488) (21.1)Vo $ (3s3,441) (s4.9)Vo

Comparßon of the Years Ended December 31, 2010 ønd 20ll

Tbtal revenues. Total revenues increased by $100.7 million, or 18.5Vo, from $544.0 million in 2010
to $644.7 million in201,1,. Total revenue was positively impacted by $98.7 million due to our expansion
into new practices and treatments centers in existing local markets and new local markets during 2010
and 201.1. through the acquisition of several urology, medical oncology and surgery practices in Florida,
Arizorn, North and South Carolinas, California and the acquisition of physician radiation practices in
South Carolina, West Virginia, California, North Carolina and the acquisition of 30 physician practices

in South America, Central America and the Caribbean, the opening of three de novo centers and an
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outpatient radiation therapy management services agreement with a medical group to manage its
radiation oncology treatment site and two hospital professional services arrangements as follows:

Date Sites Location Market Ï}pe

March 2010. .

May2010...
May2010 ...
December 20L0
March 2011 . .

June2011....
August 207L . .

August 2071 . .

September 2011
November 2011
December 2011

El Segundo, California
Pembroke Pines, Florida
Myrtle Beach, South Carolina
Princeton West Virginia
South America, Central
America and the Caribbean
London, Kentucl.ry
Andalusia, Alabama
Redding, California
Browa¡d County-Florida
South America
Goldsboro and Sampson,
No¡th Carolina

Los Angeles, California
Florida-East Coast
South Carolina
West Virginia

Kentucþ
Alabama
California
Florida-East Coast

Eastem, North
Carolina

De Novo
De Novo
Acquisition
Acquisition
Acquisition

Hospital-based / other groups
De Novo
Acquisition
Hospital-based / other groups
Acquisition
Acquisition

1

1

1

1

26

1

1

L

2
4
2

Revenue from CMS for the 2011 PQRI program decreased approximately $2.5 million offset by an
increase in our existing local markets and practices by approximately $4.5 million, net of a $1.6 million
reduction relating to non-renewal of the capitated contracts in our Las Vegas, Nevada market.

Expenses

Salaries ønd benefits. Salaries and benefits increased by $44.5 million, or t5.8Vo, from $282.3
million in 2010 to $326.8 million n 2017. Salaries and benefits as a percentage of total revenues
decreased from 5L.9Vo in 2010 to 50.7% in2OI1. Additional staffing of personnel and physicians due to
our expansion in urology and surgery practices in southwest Florida, Arizona, North and South
Carolinas and California, the acquisitions of treatment centers in existing and new local markets during
the latter part of 201.0 and the expansion into a new region internationally in 2011 contributed $46.8
million to our salaries and benefits. Stock compensation expense included in our salaries and benefits
increased $0.4 million as a result of a repurchase of vested units from an executive for use in future
reissuance to other executives. For existing practices and centers within our local markets, salaries and
benefits decreased $3.6 million, predominately related to our cost reduction program implemented
during the third quarter of.20lL offset by additional staffing in our research and development group
developing software for our medical equipment of approximately $0.9 million.

Medicøl supplies. Medical supplies increased by $8.8 million, or 20.5Vo, from $43.0 million in 2010
to $51.8 million :ui.2071.. Medical supplies as a percentage of total revenues increased from7.9Vo tn
2Ol0 to 8.0% in 2011. Medical supplies consist of patient positioning devices, radioactive seed supplies,
supplies used for other brachytherapy services, pharmaceuticals used in the delivery of radiation
therapy treatments and chemotherapy-related and other medical supplies. Approximately $4.9 million of
the increase was related to our expansion in urology and surgery practices in southwest Florida,
Arizona, North and South Carolinas and California, the acquisitions of treatment centers in existing
and new local markets during the latter part of 2010 and the expansion into a new region
internationally in 2011. In our remaining practices and centers in existing local markets, medical
supplies increased by approximately $3.9 million as we continue to see stable and improving patient
volumes and treatment counts in our existing local markets. These pharmaceuticals and chemotherapy
medical supplies are principally reimbursable by third-party payers.

Facility rent expenses. Facility rent expenses increased by $5.5 million, or 19.7Vo,from$.27.9
million in 2010 to $33.4 million in 20II. Facility rent expenses as a percentage of total revenues
increased from 5.1.Vo in 2010 to 5.2Vo in 2077. Facility rent expenses consist of rent expense associated
with our treatment center locations. Approximately $3.5 million of the increase \ryas related to our
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expansion in urology and surgery practices i¡ southwest Florida. Arizona, North and South Carolinas
and California, the acquisitions of treatment centers in existing and new local markets during the latter
part of 2010 and the expansion into a new region internationally in 20L1.. On March 31, 20L0, the
related party lessors completed the refinancing of certain of their respective mortgages to remove the
personal guarantees of the debt related thereto. As a result of the refinancing of the landlords'
mortgages on these respective properties, we derecognized approximately $64.8 million in real estate
subject to finance obligation. As a result of the derecognition, our facility rent expense increased by
approximately $2.0 million in 2011.

Other operating expenses. Other operating expenses increased by $6.9 million or 25.4Vo, from $27.1
million in 2010 to $34.0 million in 2071. Other operating expense as a percentage of total revenues
increased from5.0Vo in 2010 to 5.3Vo in201I. Other operating expenses consist of repairs and
maintenance of equipment, equipment rental and contract labor. Approximately $8.7 million of the
increase was related to our expansion in urology and surgery practices in southwest Florida, Arizona,
North and South Carolinas and California, the acquisitions of treatment centers in existing and new
local markets during the latter part of 2010 and the expansion into a new region internationally in
2011, offset by a decrease of approximately $1.8 million in our remaining practices and centers in
existing local markets, primarily as a result of a decrease in operating leases on certain of our medical
equipment and contract labor for radiation therapists.

General ønd ødminßtrative expenses. General and administrative expenses increased by $15.9
million or 24.7Vo, from $65.8 million in 2010 to $81.7 million in 2011. General and administrative
expenses principally consist of professional service fees, office supplies and expenses, insurance and
travel costs. General and administrative expenses as a percentage of total revenues increased from
12.7% in 2010 to I23Vo in 2011. The increase of $15.9 million in general and administrative expenses
was due to an increase of approximately $9.6 million relating to our expansion in urology and surgery
practices in southwest Florida, Arizona, North and South Carolinas and California, the acquisitions of
treatment centers in existing and new local markets during the latter part of 2010 and the expansion
into a new region internationally in 2011. An increase of approximately $4.8 million in our remaining
practices and treatments centers in our existing local markets, an increase of approximately $1.3 million
in diligence costs relating to acquisitions and potential acquisitions of physician practices, an increase in
costs of $0.7 million associated with improvements in our income tax provision process offset by a
decrease of aþproximately $0.5 million in litigation settlements with certain physicians.

Depreciation and amortization. Depreciation and amortization increased by $7.7 million, or 16.JVo,
from $46.3 million in 20L0 to $54.1 million in 201L. Depreciation and amortization expense as a
percentage of total revenues decreased from 8.5/o in 2010 to 8.4Vo in 2011. The increase of $7.7
million in depreciation and amortization was primarily due to an increase of approximately $4.4 million
relating to our expansion in urology and surgery practices in southwest Florida, Arizona, North and
South Carolinas and California, the acquisitions of treatment centers in existing and new local markets
during the latter paft of 2010 and the expansion into a new region internationally in 2011. An increase
in capital expenditures related to our investment in advanced radiation treatment technologies in
certain local markets increased our depreciation and amortization by approximately $4.3 million, $0.9
million increase due to the amortization of our trade name offset by a decrease of approximately $1.5
million predominately due to the expiration of certain non-compete agreements. On March 3I,2010,
we derecognized approximately $64.8 million in real estate subject to finance obligation. As a result of
the derecognition, our depreciation and amortization expense decreased by approximately $0.4 million.

Provision for doubtful accounts. The provision for doubtful accounts increased by $7.3 million, or
82.5Vo, from $8.8 million in 2010 to $16.1 million in2O77. The provision for doubtful accounts as a
percentage of total revenues increased from 7.6Vo in 2010 to 2.5Vo in 201L. In 2010 we reduced our
provision for doubtful accounts as we made efforts to improve the overall collection process, including

68



a replaccmcnt of our claims clearinghouse agent, to provide more efficient and timely claims
processing, upgraded certain billing processes, including the electronic transmission of secondary claims
and improved processes at the treatment centers to collect co-pay amounts at the time of service.

These actions have resulted in improved collections and lower bad debt expense in 2010.

Interest expense, net. Interest expense, increased by $2.2 million, or 3-7Vo, from $58.5 million in
2010 to $60.7 million in 2011. The increase is primariþ attributable to an increase of approximately
$7.2 million of interest and fees as a result of the additional senior subordinated notes issued in April
2010 and March 201Land the additional amortization of deferred financing costs and original issue

discount cost of approximately $1.2 million related thereto, and approximately $0.2 million of interest
related to international debt, offset by the decrease of approximately $2.L million in interest expense in
2010 associated with the pro-rata write-off of our deferred financing costs and original issue discount
costs resulting from our prepayment of $74.8 million in ow Term Loan B in April 2010, the
derecognition of approximately $64.8 million in real estate subject to finance obligation on March 31,

2010. As a result of the derecognition, our interest expense relating to the finance obligation decreased

by approximately $1.4 million. In addition, our interest rate swap payments decreased by approximately
$2.9 million.

Loss on søle o;f assets of a radiøtion treatment center. In January 2007, we acquired a 67.5Vo interest
in Gettysburg Radiation, LLC ("GR'), which at that time was in the final stages of developing a
free-standing radiation therapy treatment center in Gettysburg, Pennsylvania. Approximately a year
later, GR expanded its operations to a second location in Littlestown, Pennsylvania. Due to the poor
local economy, as well as the opening of a radiation therapy center by a nearby hospital, the
performance of both the Gettysburg and Littlestown facilities deteriorated significantly. During the
fourth quarter of 2009, the Littlestown facilitywas closed. On April 30,2070, we sold certain assets of
the Gettysburg facility to one of GRs minority equity-holders for approximately $925,000 and incurred
a loss on the sale of approximately $L.9 million.

Eørþ extinguishment of debt. In 2010 we incurred approximately $10.9 million from the early
extinguishment of debt as a result of the prepayment of the $175.0 million in senior subordinated
notes, which included the call premium payment of approximately $5.3 million, the write-offs of $2.5
million in deferred financing costs and $3.1 million in original issue discount costs.

Impairment loss. During the third quarter of 207L, we completed an interim impairment test for
goodwill and indefinitelived intangible assets as a result of our review of growth expectations and the
release of the final rule issued on the physician fee schedule for 2012 by CMS on November'1,,,2071,,

which included certain rate reductions on Medicare payments to freestanding radiation oncology
providers. In performing this test, we assessed the implied fair value of our goodwill and intangible
assets. During the third quarter of 201"1 we incurred an impairment loss of approximately $237.6 million
primarily relating to goodwill and trade name impairment in certain of our reporting units, including
North East United States (New York, Rhode Island, Massachusetts and southeast Michigan),
California, Southwest U.S. (Arizona and Nevada) , the Florida east coast, Northwest Florida and

Southwest Florida of approximately $234.9 million and an impairment loss incurred of approúmately
$2.7 million in 2071, related to our write-off of our 45Vo investment interest in a radio-surgery center in
Rhode Island.due to continued operating losses since its inception in 2008.

During the fourth quarter of 20'J.'J., we decided to rebrand our current trade name of 21st Century
Oncology. As a result of the rebranding initiative and concurrent with our annual impairment test for
goodwill and indefinitelived intangible assets, we incurred an impairment loss of approximately $121.6
million. Approximately $49.8 million of the $121..6 million related to the trade name impairment as a

result of our rebranding initiative. The remaining $71.8 million of impairment related to goodwill in
certain of our reporting units, including North East United States, (New York, Rhode Island,
Massachusetts and southeast Michigan), and California, Southwest U.S. (Arizona and Nevada). The
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remaining domestic U.S. trade name of approximately $4.6 million will be amortized over its remaining
useful life through December 3I,2012. We incurred approximately $0.9 million in amortization expense
during the fourth quarter. In addition, we impaired certain deposits on equipment of approximately
$0.7 million and $0.8 million in leasehold improvements relating to a planned radiation treatment
facility office closing in Baltimore, Maryland.

Loss on investrnents. During the fourth quarter of 2011, we incurred a loss on our 50Vo investment
in an unconsolidated joint venture in a freestanding radiation facility in West Palm Beach Florida. We
plan on withdrawiqg from the joint venture during the first quarter of 2012. As a result, we incurred a
loss on our investment of approximately $0.5 million. The loss on our investment in the joint venture
was offset by a gain on the sale of an investment in a primary care physician practice of approximately
$0.3 million. Proceeds from the sale of the investment was approximately $1.0 million.

Gain on fair vølue ødjustment of previously held equity inveshnent. As result of the acquisition of
MDLLC, in which we acquired an effective ownership interest of approximately 91.0Vo on March L,
20'J.1., we recorded a gain of approximately $0.2 million to adjust our initial investment in the joint
venture to fair value.

Loss on forwørd currency derivøtive conlracts. We are exposed to a significant amount of foreign
exchange risk, primarily between the U.S. dollar and the Argentine peso. This exposure relates to the
provision of radiation oncology services to patients at our Latin American operations and purchases of
goods and services in foreign currencies. We maintain four forward currency derivative contracts which
mature on a quarterly basis. In 20'J.'J., the expiration of four forward currency derivative contracts and
the mark to market valuation of the remaining contracts resulted in a loss of approximately $0.7
million.

fncome toxes. Our effective tax rate was 6.8Vo in fiscal 2011 and I0.1Vo in fiscal 2010. The
decrease in the benefit reflected in the effective tax rate in the 2011 calendar year is primarily the
result of goodwill impairment recognized in the 2011 calendar year which is not deductible for tax
pu{poses, the increase in the valuation allowance against federal and state deferred tax assets and
adjustments to deferred income tax items and unrecognized tax positions that were recorded in the
20'J,1 calendar year. The income tax benefit of $25.4 million in 2011 compared to an income tax benefit
of $12.8 million in 2010, represents an increase of $12.6 million on an absolute dollar basis.

Our future effective tax rates could be affected by changes in the relative mix of taxable income
and taxable loss jurisdictions, changes in the valuation of deferred tax assets or liabilities, or changes in
tax laws or interpretations thereof. We monitor the assumptions used in estimating the annual effective
tax rate and make adjustments, if required, throughout the year. If actual results differ from the
assumptions used in estimating our annual effective tax rates, future income tax expense (benefit) could
be materially affected.

In addition, we are periodically under audit by federal, state, or local authorities in the areas of
income taxes and other taxes. These audits include questioning the timing and amount of deductions
and compliance with federal, state, and local tax laws. We regularly assess the likelihood of adverse
outcomes from these audits to determine the adequacy of our provision for income taxes. To the extent
we prevail in matters for which accruals have been established or is required to pay amounts in excess
of such accruals, the effective tax rate could be materially affected. 'We are currently undergoing a
Federal income tax audit for tax years 2007 through 2008 and New York State audit for tax years 2006
through 2008. Subsequent to the end of the year, we closed the Federal audit for tax years 2005 and
2006, the Alabama audit for tax years 2009 and 2010 and Florida audit for tax years 2007 through 2009.

Net loss. Net loss increased by $236.1 million, from $113.8 million in net loss in 2010 to $349.9
million net loss in 201,1 primarily as a result of the impai¡ment loss incurred for the write down of
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goodwill, trade name and other investments of approximately $360.6 million. Net loss represents 20.87o
of total revenues in 2010 and 54.3Vo of total revenues in 2011.

Compørßon of the Years Ended December 31, 2009 and 2010

Tbtøl revenues. Total revenues increased by $19.5 million, or 3.7Vo, from $524.5 million in 2009 to
$544.0 million in 2010. Total revenue was positively impacted by $45.5 million due to our expansion
into new practices and treatment centers in existing local markets and new local markets during 2009
and 2010 through the acquisition of several urology, medical oncology and surgery practices in Florida
and lirizona, and the acquisition of a physician practice in South Carolina, the opening of nine de novo
centers, the transition of one hospital-based arrangement to freestanding and the acquisition of two
centers as follows:

Date Sites f¿cation Market TYpe

January 2009
January 2009
January 2009
May2009....
June2009 ...
June2009 ...
Ju1y2009....
October 2009
March 2010 . .

May2010....
May2010....
December 2010

Hammonton, New Jersey
Indio, California
Bronx, New York
Fort Myers, Florida
Southbridge, Massachusetts
Gilbert, A¡izona
Providence, Rhode Island
Yucca Valley, California
El Segundo, California
Pembroke Pines, Florida
Myrtle Beach, South' Carolina
Princeton West Virginia

South New Jersey
Palm Springs, California
Westchester/Bronx-New York
Lee County-Florida
Central Massachusetts
Central Arizona
Rhode Island
Palm Springs, California
Los Angeles, Califomia
Florida East Coast
South Carolina
'West Virginia

De Novo
De Novo
ïlansition to Freestanding
De Novo
De Novo
De Novo
De Novo
De Novo
De Novo
De Novo
Acquisition
Acquisition

1

1

1

1

1

1

1

1

1

1

1

T

Approximately $6.2 million of the increase was due to recognition of additional reimbursement
from CMS. The TÌu Relief and Health Care Act of 2006 required the establishment of a physician
quality reporting system, including an incentive payment for eligible professionals who satisfactorily
report data on quality measures for covered professional services furnished to Medicare beneficiaries.
The program under the Medicare system is known as the Physician Quality Reporting Initiative
("PQRI"). We received $3.2 million in payments from CMS for the 2009 claims and data submitted for
the PQRI program and expect to receive approximately $3.0 million for the 2010 PQRI program.
Offsetting the increases from expansion into new practices and the PQRI program, \ryas a $36.7 million
decline in revenue due to decreases in volume and pricing in our existing local markets. The volume
decrease was predominantly in certain local markets in Florida, Michigan, Las Vegas and Arizona. The
declines in Las Vegas and Arizona were predominately related to certain office consolidations and
transitions of new physicians covering these markets that impacted our patient volume. In addition to
the PQRI and volume items noted above, during the third quarter of 2009 total revenues were reduced
by an increase in contractual allowances of approximately $4.5 million offset by a corresponding
decrease in bad debt allowance for the final assessment of our accounts receivable balances within our
billing system. In addition, during the current year, we strategically reallocated a number of radiation
therapy treatment machines in certain of our local markets in order to meet anticipated demand
patterns. During this large scale reorganization, treatment volumes experienced a delay as the machines
were being reallocated to new facilities. A portion of the decline in treatment volumes during the
current year was due to the machine reallocation, although we continued to experience lower volumes
in certain markets as a result of the challenging economic environment.
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Saløries and benefrfs. Salaries and benefits increased by $22.8 million, or 8.8Vo, from $259.5
million in 2009 to $282.3 million in 2010. Salaries and benefits as a percentage of total revenues
increased from 49.5Vo in 2009 to 51..9% in 2010. The increase of $22.8 million included $7.6 million of
physician contractilg expenses as result of reassessing certain urolory and medical oncology physician
groups' compensation arrangements. Additional staffing of personnel and physicians due to our
expansion in certain practices in southwest Florida and Arizona and acquisitions of treatment centers in
existing local markets during the latter part of 2009 and in 2010 contributed $23.3 million to our
increase il salaries and benefits. Salaries and benefits decreased $8.1- million in our existing practices
and centers within our local markets. The decrease in our existing local markets wab due to the
reduction of physician compensation as a result of our revenue declines as well as cost-cutting
initiatives implemented during the second half of 2009.

Medical supplies. Medical supplies decreased by $2.4 million, or S.'J.Vo, from $45.4 million in 2009
to $43.0 million in 2010. Medical supplies as a percentage of total revenues decreased fuom 8.6Vo n
2009 to 7.9% in 2010. Approximately $4.3 million was related to our expansion into new practices and
centers in existing local markets during 2009 and 201.0, offset by an approximately $6.7 million decrease
in our remaining practices and centers in existing local markets primarily due to cost savings efforts to
reduce the per unit costs of medical supplies, including pharmaceuticals used in connection with the
delivery of radiation therapy treatments, pharmaceuticals used in urology selices, and chemotherapy-
related medical supplies as well as a result of the decline in services.

Facility rent expenses. Facility rent expenses increased by $5.8 million, or 26.1Vo, from $22.1
million in 2009 to $27.9 million in 2010. Facility rent e4penses as a percentage of total revenues
increased fróm 4.2% in 2009 to 5.1.Vo in 2010. Facility rent expenses consist of rent expense associated
with our treatment center locations. Approximately $3.7 million of the increase was related to our
expansion in new practices and centers in existing local markets. On March 3'J.,2010, the related party
lessors completed the refinancing of certain of their respective mortgages to remove the personal
guarantees of the debt related thereto. As a result, of the refinancing of the landlords' mortgages on
these respective properties we derecognized approimately $6a.8 million in real estate subject to
finance obligation. As a result of the derecognition, our facility rent expense increased by
approximately $2.1 million in 2010 as compared to 2009.

Other operating expenses, Other operating expenses increased by 52.7 million or II.7Vo, hom $24.4
million in2009 to$21 .I million in 2010. Other operating expense as a percentage of total revenues
increased from 4.7Vo in 2OO9 to 5.0Vo in 2010. Other operating expenses consist of repairs and
maintenance of equipment, equipment rental and contract labor. Approximately $2.7 million of the
increase was related to our expansion in new practices and centers in existing local markets.

General and administrative expenses. General and administrative expenses increased by $11.3
million or20.6Vo, from $54.5 million in2009 to $65.8 million in 2010. General and administrative
expenses principally consist of professional service fees, office supplies and expenses, insurance and
travel costs. General and administrative expenses as a percentage of total revenues increased from
70.4% in 2009 to 12.1Vo in 2010. The increase of $11.3 million in general and administrative expenses
was due to an increase of approximately $3.2 million relating to the growth ir the number of new
practices and treatment centers in our existing local markets, an increase of approximately $2.8 million
related to litigation settlements with certain physicians, an increase of approximately $2S million in our
remaining practices and treatment centers in our existing local markets including professional services
relating to our remediation of a material weakness of approximately $0.3 million and an increase of
approximately $2.4 million in diligence costs relating to acquisitions of radiation oncology practices in
South Carolina, West Virginia and several urology practices and potential acquisitions of physician
practices, including diligence costs associated 'with the MDT LC Acquisition in 2011.
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Depreciaîion and amortization. Depreciation and amortization remained unchanged at $46.4
million in 2009 and 2010. Depreciation and amortization expense as a percentage of total revenues
decreased from 8.BVo in 2009 to 8.5% in 2010. An increase in capital expenditures related to our
investment in advanced radiation treatment technologies in certain local markets increased our
depreciation and amortization by approximately $2.4 million, offset by a decrease of approximately
$1.6 million predominately due to the expiration of certain non-compete agreements. On March 3L,

2010, we derecognized approximately $6a.8 million in real estate subject to finahce obligation. As a
result of the derecognition, our depreciation and amortization expense decreased by approximately
$0.8 million.

Provßion for doubtful accounts. The provision for doubtful accounts decreased by $4.1 million, or
31,.4Vo, from $12.9 million in 2009 to $8.8 million in 2010. The provision for doubtful accounts as a
percentage of total revenues decreased from2.5Vo in 2009 to 1.6Vo in 2010. In the latter part of 2009,
we made efforts to improve the overall collection process, including a replacement of our claims
clearinghouse agerú, to provide more efficient and timely claims processing, upgraded certain billing
processes, including the electronic transmission of secondary claims and improved processes at the
treatment centers to collect co-pay amounts at the time of service. These actions have resulted in
improved collections and lower bad debt expense.

fnturest expense, net. Interest expense, net of interest income of approximately $0.6 million,
decreased by $4.0 million, or 6.4Vo, from $62.5 million in 2009 to $58.5 million in 2010. The decrease is
primarily attributable to a pay down of approximately $15 million in our senior secured revolving credit
facility during the fourth quarter of 2009, along with amortization of our senior secured term loan
facility during 2010, principal payments of our capital leases and the refinancing of our debt in April
2010 by replacing the $175.0 million senior subordinated notes due March 2015 at an interest rate of
73.5Vo with senior subordinated notes due Aprtl 2017 at an interest rate of 9.8'75Vo.In addition, we
incurred an additional $2.1 million in interest expense associated with the pro-rata write-off of our
deferred financing costs and original issue discount costs resulting from our prepayment of $74.8
million in our Tèrm Loan B. On March 3"J.,20!0, we derecognized approximately $64.8 million in real
estate subject to finance obligation. As a result of the derecognition, our interest expense relating to
the finance obligation decreased by approximately $4.3 million.

Loss on sale of assets of ø rødiation treatment centen In January 2007, we acquired a 675% interest
in Gettysburg Radiation, LLC (GR), which at that time was in the final stages of developing a

free-standing radiation therapy treatment center in Gettysburg, Pennsylvania. Approximately a year
later, GR expanded its operations to a second location in Littlestown, Pennsylvania. Due to the poor
local economy, as well as the opening of a radiation therapy center by a nearby hospital, the
performance of both the Gettysburg and Littlestown facilities deteriorated significantly. During the
fourth quarter of.2009, the Littlestownfacilitywas closed. On April 30,2070, we sold certain assets of
the Gettysburg facility to one of GRs minority equity-holders for approximately $925,000 and incurred
a loss on the sale of approximateìy $1.9 million.

EørIy extinguishment of debt. We incurred approximately $10.9 million from the early
extinguishment of debt as a result of the prepayment of the $175.0 million in senior subordinated
notes, which included the call premium payment of approximately $5.3 million, write-offs of $2.5
million in deferred financing costs and $3.1 million in original issue discount costs.

Impairment loss. Impairment loss of approximately $3.5 million in 2009 primarily relating to an
impairment loss incurred of approximately $1.8 million for the write down to fair value of certain of
our linear accelerators and CT machines due to technological obsolescence. The adjustment to machine
inventories was due to several considerations, including the planned use of RapidArc technology on
3-D digital machines for which this technology can not be implemented on 2-D digital machines or
analog machines. RapidArc radiotherapy technology is an effective cancer treatment representing an
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advanced new form of image-guided IMRI This technology enables clinicians to program a linear
accelerator to deliver precise forms of IMRT up to eight times faster than other IMRT systems. It does
this by delivering the complete IMRT treatment to the patient in fewer rotations than traditional IMRI
Impairment loss of approximately $97.9 million in 2010 related to our write-off of our investment in a

50Vo tnterest in an international freestanding radiation center in Mohali, India of approximately $0.7
million, certain planned office closings in California and Michigan of approximately $3.5 million and
goodwill impairment in certain of our reporting units, including California, Southwest U.S. (Arizona
and Nevada) and the Florida east coast of approximately $91.2 million and an additional $2.5 million
relating to the office clobings of certain of our radiation treatment centers.

Income taxes. Our efÏective tax rate was 70.1Vo in fiscal 2010 and Q,a.9Vo) in fiscal 2009. The
increase in the efïective tax rate in the 2010 calendar year is primarily the result of goodwill
impairment recognized in the 20L0 calendar year which is not deductible for tax purposes, the
establishment of a valuation allowance against federal and state deferred tax assets and adjustments to
deferred income tax items and unrecognized tax positions that were recorded in the 2010 calendar year.
The income tax benefit $12.8 million in 2010 compared to an income tax expense of $1.0 million in
2009, represents an increase of $13.8 million on an absolute dollar basis.

The effective tax rate differed from the U.S. federal statutory rate of 35Vo during 2010 primarily as

a result of the effect of the goodwill impairment which is not deductible for tax purposes and the
establishment of a valuation allowance against federal deferred tax assets and an increase in the
valuation allowance related to state deferred tax assets.

Our future effective tax rates could be affected by changes in the relative mix of taxable income
and taxable loss jurisdictions, changes in the valuation of deferred tax assets or liabilities, or changes in
tax laws or interpretations thereof. We monitor the assumptions used in estimating the annual effective
tax Íate and makes adjustments, if required, throughout the year. If actual results differ from the
assumptions used in estimating our annual effective tax rates, future income tax expense (benefit) could
be materially affected.

In addition, we are periodically under audit by federal, state, or local authorities in the areas of
income taxes and other taxes. These audits include questioning the timing and amount of deductions
and compliance with federal, state, and local tax laws. We regularþ assess the likelihood of adverse
outcomes from these audits to determine the adequary our provision for income taxes. To the extent
that we prevail in matters for which accruals have been established or we are required to pay amounts
in excess of such accruals, the effective tax rate could be materially affected.

Net loss. Net loss increased by $106.1 million, from $7.7 million in net loss in 2009 to $113.8
million net loss in 2010. Net loss represents 1..5Vo and 20.8Vo of total revenues in 2009 and 2010,
respectively.

Liquidity and Capital Resources

Our princþal capital requirements are for working capital, acquisitions, medical equipment
replacement and expansion and de novo treatment center development. Working capital and medical
equipment are funded through cash from operations, supplemented, as needed, by five-year fixed rate
lease lines of credit. Borrowings under these lease lines of credit are recorded on our balance sheets.

The construction of de novo treatment centers is generally funded directþ by related party lessors and
then leased to us. We finance our operations, capital expenditures and acquisitions through a
combination of borrowings and cash generated from operations.
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Cash Flows From Operøting Activities

Net cash provided by operating activities for the years ended December 31,2009,2010 and 2011

was $71,4 million, $49.0 million and $44.8 million, respectively.

Net cash provided by operating activities decreased by $4.2 million from $49.0 million in 2010 to

$44.8 million in 2071predominately due to timing and amount of interest payments. In 2011 we issued

an additional566.25 million Ín senior subordinated notes due 2017 with interest payments due in April
and October of each year. In October 2011., we paid approximately $L8.6 million of interest on the

$360.0 million in senior subordinated notes due 2017 including interest on the $16.25 million senior
subordinated notes due to the seller in the MDLLC transaction. In 20L1, we wrote-off approximately
$360.6 million in goodwill, trade name, leasehold improvements and other investments as a result of
our interim testing of our goodwill and indefinitelived intangible assets and our rebranding initiatives.
We continue to see improvements in our cash collections f¡om our accounts receivable with our days

sales outstanding improving from 41 days to 39 days.

Cash at December 31,,2071 held by our foreign subsidiaries was $5.2 million. We consider these
cash flows to be permanently invested in our foreign subsidiaries and therefore do not anticipate
repatriating any excess cash flows to the U.S. We anticipate we can adequately fund our domestic
operations from cash flows generated solely from our U.S. business. Of the $5.2 million of cash held by
our foreign subsidiaries at December 31.,201J, $0.4 million is held in U.S. Dollars, $0.1 million of
which is held at banks in the United States, with the remaining held in foreign currencies in foreign
banks. We believe that the magnitude of our growth opportunities outside of the U.S. will cause us to
continuously reinvest foreign earnings. We do not require access to the earnings and cash flow of our
international subsidiaries to fund our U.S. operations.

Net cash provided by operating activities decreased by $22.4 million from $71.4 million in 2009 to
$49.0 million in 2010. The decrease in cash was predominately due to the refinancing in April 2010,

whereby we paid cash from operations, accrued and unpaid interest of approximately $14.9 million on
the senior subordinated notes due April 2017 in October 2010. With respect to our prior senior
subordinated notes due in 2075 accrued and unpaid interest was paid semi-annually on
January 15th and July 15ù of each year. In addition, we received approximately $10.8 million in tax
refunds n 2009 compared to payments of approximately $0.4 million in 2010. The Company made net
tax payments of $.4 million in US and State taxes and $5.4 million in foreign taxes.

Cøsh Flows From Investing Activities

Net cash used in investing activities for 2009, 2010, and 201L was $54.2 million, $92.5 million, and
$96.8 million, respectively.

Net cash used in investing activities increased by $4.3 million from $92.5 million in 2010 to $96.8
million in201.1. Net cash used in investing activities was impacted by approximately $42.1 million (net
of acquired cash of approximately $5.4 million) related to the purchase of the remaining (i) 67Vo

interest in a joint venture that holds a majority equity interest in and manages 25 radiation therapy
treatment centers in South America, Central America and the Caribbean (including the purchase of
equity units in the underlying operating subsidiaries) and (ii) a 6"J.Vo interest in a joint venture that
operates a treatment center in Guatemala, on March 7, 2017, the purchase of a radiation therapy
treatment center and a physician group practice in Northern California for approximately $9.6 million
and the purchase of other physician practices of approximately $0.2 million in North Carolina and
Florida. In May 2010 we purchased a radiation treatment center and several physician practices in
South Carolina for a combined purchase price of approximately $34.5 million. Additional acquisition
during the fourth quarter included the purchase of four radiation treatment facilities in Argentina for
approximately $6.8 million including cash of approximately $2.7 million and the purchase of two
radiation treatment facilities in North Carolina in December,2011, for approximately $6.3 million.
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During 2011, we entered into foreign exchange option contracts expiring at the end of the four
consecutive quarterly periods to convert a significant portion of our forecasted foreign currency
denominated net income into U.S. dollars to limit the adverse impact of a weakening Argentine peso
against the U.S. dollar. The cest of the option contracts, were approximately $1.5 million.

Net cash used in investing activities increased by $38.3 million from $54.2 million in 2009 to $92.5
million in 2010. Net cash used in investing activities was impacted by approximately $10.4 million
related to the purchase of (i) a 33% interest in MDLLC, a joint venture that holds a majority equity
interest in and manages 26 radiation therapy treatment centers in South America and Central America
and (ii) a I9Vo interest in a joint venture that operates a treatment center in Guatemala, both of which
occurred in January 2009. In May 2010 we purchased a radiation treatment center and several physician
practices in South Carolina for a combined purchase price of approximately $34.5 million, in cash, and
purchased a radiation treatment center in Princeton West Virginia in December 2010 for approximately
$8.0 million, in cash. In December 2010, we contributed an initial $1.0 million for a28.5Vo interest in a
proton beam therapy joint venture with a consortium of five leading New York academic medical
centers to be constructed in Manhattan.

Historically, our capital expenditures have been primarily for equipment, leasehold improvements
and information technolory equipment, Total capital expenditures, inclusive of amounts financed
through capital lease arrangements, outstanding accounts payable relating to the acceptance and
delivery of medical equipment and exclusive of the purchase of radiation treatment centers, were $37.5
million, $43.8 million and $41.3 million rn2009,2010 and 2011, respectively. Historically, we have
funded our capital expenditures with cash flows from operations, borrowings under our senior secured
credit facilities and borrowings under lease lines of credit.

Cash Flows From Finøncing Activities

Net cash used in financing activities for 2009 was $33.4 million and net cash provided by financing
activities for 2010 and 201.7 was $24.5 million and $48.2 million, respectively.

In January 2017, we received the Commitment Letter from DDJ Capital Management, LLC to
purchase an aggregate principal amount of $50 million of 91/aVo Senior Subordinated Notes due 2017 to
be issued by RIS. On March 1.,20'J.7, we issued $50 million of the new notes. The proceeds of $48.5
million were used (i) to fund the MDLLC Acquisition and (ii) to fund transaction costs associated with
the MDLLC Acquisition. We incurred approximately $1.6 million in transaction fees and expenses,
including legal, accounting and other fees and expenses in connection with the new notes, and an initial
purchasers' discount of $0.6 million. On April I,2077 we received approximately $6.7 million in capital
lease financing from a financial institution to fund previously purchased medical equipment. The terms
of the capital lease financing are for five years at an average interest rate of approximately 8Vo. We
also had partnership distributions from non-controlling interests of approximately $3.2 million and $4.4
million in 2010 and 20LL, respectively.

On September 29,2017, we amended our senior secured credit facility. Under the terms of the
amendment, the definition of applicable margin was modified, along with financial covenant levels and
several modification to the permitted investment baskets and permitted indebtedness. The amendment
also extended the revolving credit facility maturity by one year solely for the extended revolving loans,
such that they will mature on February 2I,2014, whereas the non-extended revolving loans will
continue to mature on February 21,2073. As a result of the amendment, we paid down approximately
$18.0 million in our Revolver loans and incurred approximately $1.3 million in transaction fees and
expenses, including legal, accounting and other fees and expenses in connection with the amendment.

On September 30,2017, we entered into an incremental amendment with a financial institution
which agreed to lend ar aggregate amount up to $50 million, which will be used for general corporate
purposes. As a result of the incremental amendment, we incurred approximately $1.7 million in

16



transaction fees and expenses, including legal, accounting and other fees and expenses in connection
with the incremental amendment.

In November,201-7, we registered approximately $16.25 million in notes and incurred
approximately $0.2 million in transaction fees and expenses, including legal, accounting and other fees
and expenses.

Net cash provided by financing activities in 2010 included $308.1 million of proceeds received from
the issuance of $310.0 million in aggregate principal amount of senior subordinated notes due 201?.
The $308.1 million in proceeds was used to repay the existing $175.0 million in senior subordinated
notes due 20L5, including accrued and unpaid interest and a call premium of approximately $5.3
million. The remaining proceeds from the offering were used to pay down $74.8 million of the senior
secured term loan facility and $10.0 milfon of the senior secured revolving credit facility and to finance
the acquisitions of a radiation treatment center and physician practices in South Carolina, which were
consummated on May 3,2070. In addition, we paid approximately $11.9 million of loan costs relating to
transaction fees and expenses incurred in connection with the issuance of the $310.0 million senior
subordinated notes. We borrowed approximately $8.5 million in December 2010 for the purchase of a
radiation treatment center in Princeton West Virginia. Further, we paid approximately $0.9 million in
fees and expenses related to our S-4 registration statement filing for the Existing Notes. The change in
net cash provided by financing activities included cash provided by non-controlling interest holders in
the El Segundo joint venture who contributed approximately $0.6 million in cash for a 22.75Vo interest
in the joint venture. We also had partnership distributions from non-controlling interests of
approximately $3.2 million in 2010.

Net cash used in financing activities for 2009 was approximately $33.4 mitlion. Of the cash used in
financing, approfmately $29.7 million related to principal repayments of debt, including $3.5 million on
our senior secured term loan facility, $15.0 million on our senior secured revolving credit facility and
approximately $11.2 million for capital lease obligations. In addition we had partnership distributions
from non-controlling interests of approximately $2.9 million in 2009.

Senior Secured Credit Facilities and Senior Subordinated Notes

In connection with the 2008 Merger, we entered into our current senior secured credit facilities,
which consists of a senior secured term loan facility and a senior secured revolving credit facility. At
the Closing, we borrowed $307.0 million under the senior secured term loan facility, utilized $3.1
million of the senior secured revolving credit facility and obtained a $175.0 million senior subordinated
interim loan agreement. We incurred expenses of approximately $3.7 million for early extinguishment of
debt relating to the termination of certain capital lease obligations, termination of our interest rate
srù/ap agreement and the write-off of deferred financing costs relating to the extinguishment of our
previous senior secured credit facility. On March 25,2008, we issued $175.0 million senior subordinated
notes due 2075 at an annual interest rate of I3.5Vo, and repaid the $175.0 million senior subordinated
interim loan agreement including any accrued and unpaid interest.

On April 7,2070, we amended our senior secured credit facility to, among other things, (i) under
certain circumstances, allow us to issue permitted additional subordinated debt to fund certain future
acquisitions; (ii) disregard, for purposes of calculating compliance with the financial covenants, certain
provisions of GAAP that would require us to treat leased properties as owned by us; and (üi) provide
for certain other modifications to permit the incurrence of additional indebtedness in connection with
certain future acquisitions and the ability to make additional investments, subject to pro forma
compliance with certain performance-based incurrence covenants, and other restrictions.
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On April 20,20"1.0, vr,e consummated a debt offering ("Offering") in an aggregate princþal amount
of $310.0 million of 91/sVo senior subordirated notes due 2017, and repaid our existing $175.0 million in
aggregate principal amount 13.5Vo senior subordinated notes due 201.5, including accrued and unpaid
i¡terest of approximately $6.4 million and the call premium of approximately $5.3 million. The
remaining proceeds from the Offering were used to pay down $74.8 million of the Term Loan B and

$10.0 million of the Revolver. A portion of the proceeds of the Offering was placed i¡ a restricted
account pending application to finance certain acquisitions, including the acquisitions of a radiation
treatment center and physician practices in South Carolina, which were consummated on May 3,2010.
We incurred approximately $11.9 million in transaction fees and expenses, including legal, accounting
and other fees and expenses in connection with the Offering, including the initial purchasers' discount
of $1.9 million.

We incurred approximately $10.9 million in early extinguishment of debt as a result of the
prepayment of the $175.0 million in senior subordinated notes, which included the call premium
payment of approximately $5.3 million, the write-offs of $2.5 million in deferred financing costs and
$3.1 million in original issue discount costs.

On April 22,2010, affiliates of certain of the initial purchasers of the $310.0 million in aggregate
principal amount 91/sVo senior subordinated notes due 2077, as lenders under our senior secured
revolving credit facility, provided an additional $15.0 million of commitments to the revolving credit
portion of our senior secured credit facility increasing the available commitment from $60.0 million to
$75.0 million. V/e paid $2.0 million to Vestar Capital Partners V L.P. for additional transaction advisory
services in respect to the incremental amendments to our existing senior secured revolving credit
facility, the'additional $15.0 million of commitments to the revolver portion, and the complete
refinancing of the senior subordinated notes.

On May 3,2010, we entered into Amendment No. 3 to our senior secured credit facilities, dated
February 21.,2008 (as amended by Amendment No. L, dated August 'J.5, 2008, Amendment No. 2, dated
April 1,2010, Incremental Amendments dated April 22,2010, Amendment No.3, dated May 3,2010,
and as otherwise amended from time to time, the "Credit Agreement"), by and among the Company,
RIS, the subsidiaries of RTS identified therein as the guarantors, the institutions from time to time
party thereto as lenders, Wells Fargo Bank, N.A. (as successor to Wachovia Bank, National
Association), in its capacity as administrative agent for the lenders thereto and the other agents and
arrangers named therein, pursuant to which we revised certain administrative matters, including to
permit us to provide to the lenders thereunder the consolidated financial statements of Parent, in lieu
of those of the borrower, RTS.

Our senior secured credit facilities:

. is secured by a pledge of substantially all our tangible and intangible assets, including accounts
receivable, inventory and capital stock of its existing and future subsidiaries, and requires that
borrowings and other amounts due under it will be guaranteed by its existing and future
subsidiaries;

. requires us to make mandatory prepayments of outstanding borrowings, with a corresponding
reduction in the maximum amount of borrowings available under the senior secured credit
facility, with net proceeds from insurance recoveries and asset sales, and with the net proceeds
from the issuance of equity or debt securities, subject to specified exceptions;

. includes a number of restrictive covenants including, among other things, limitations on leverage,
capital and acquisitions expenditures, and requirements that we maintain minimum ratios of cash
flow to interest;

. limits our ability to pay dividends on its capital stock; and
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. contains customary events of default, including an event of default upon a change in control.

The senior secured credit facility requires that we comply with certain financial covenants,
including:

Level at
Requirement December 31, 2011

Maximum permitted consolidated leverage ratio . . <6.00 to 1.00 5.27 to 7.00

Minimum permitted consolidated interest coverage
ratio . >2.00 to 1.00 2.29 to 1.00

The maximum permitted consolidated leverage ratio required is <6.00 to 1.00 from July1,20LI
through December 37, 2011,, <5.75 to 1.00 from January 1,20L2 to June 30, 2072, <5.50 to 1.00 from
July 1, 2012 to June 30, 2013 and <5.25 to 1..00 thereafter.

The minimum permitted consolidated interest coverage ratio required is >2.00 to 1.00 through
June 30,2072, >2.05 to 1.00 from July 7,2012 through December 3'J.,2012, >2.10 to 1.00 from
January 'J,,2073 to June 30,2013 and >2.20 to 1.00 thereafter.

The senior secured credit facility also requires that we comply with various other covenants,
including, but not limited to, restrictions on new indebtedness, asset sales, capital expenditures,
acquisitions and dividends, with which we were in compliance as of December 31,2077.

In January 2071, we received the Commitment Letter from DDJ Capital Management, LLC to
purchase a\ aggregale princþal amount of $50 million of.97/aVo Senior Subordinated Notes due 2017 to
be issued by RTS. On March 7,20"J.'1., we issued $50 milliou of the New Notes. The proceeds of
$48.5 million were used (i) to fund the MDLLC Acquisition and (ü) to fund transaction costs
associated with the MDLLC Acquisition. We incurred approximately $1.6 million in transaction fees
and expenses, including legal, accounting and other fees and expenses in connection with the new
notes, and an initial purchasers' discount of $0.6 milüon.

On April L, 2011., we received approximately $6.7 million in capital lease financing from a financial
institution to fund previously purchased medical equipment. The terms of the capital lease financing
are for five years at a\ average interest rate of approximately 8Vo.

In August 20"1L,we entered into a lease line of credit with a financial institution for the purpose of
obtaining financing for medical equipment purchases in the commitment amount of $12.5 million. The
commitment, subject to various restrictions, is scheduled to be available through November 2011. As of
December 31., 201.7 we had utilized approximately $8.7 million under the lease line of credit.

On September 29,20LL, we amended our senior secured credit facility. Under the terms of the
amendment, the definition of Applicable Margin was modified to increase the rate on both the senior
secured term loan and extended revolving loans under the revolving credit facility provided for under
the senior secured credit facility by 50 basis points. Both the senior secured term loan and amounts
borrowed under the revolving credit facility will now bear interest based (i) with respect to extended
revolving loans and the senior secured term loans, on either (A) LIBOR plus a spread of 475 basis
points, or (B) the ABR plus a spread of 375 basis points, and (ii) with respect to non-extended
revolving loans, on either (A) LIBOR plus a spread of 425 basis pointé, or (B) the ABR plus a spread
of 325 basis points, in each case depending on whether the Company elects Eurodollar loans or ABR
loans, respectively. The amendment also extended the revolving credit facility maturity by one year
solely for the extended revolving loans, such that they will mature on February 21,,201,4, whereas the
non-extended revolving loans will continue to mature on February 27,2013.

The amendment modified the financial covenant levels, including to modify (x) the total leverage
ratio to 6.00 to 1.00 for the Company's fiscal quarters ending September 30, Z01J and December 31,
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207I, decreasing thereafter as specified therein, and (y) the consolidatecl interest coverage ratio to 2.00

to 1.00 for the Company's fiscal quarters ending March 31,,201,1. through June 30, 2012 and increasing
thereafter as specified therein.

The amendment also made several modifications to the permitted investments baskets, the
permitted indebtedness baskets and several definitions in the senior secured credit facility.

On September 30,201,1,, we entered into an incremental amendment (the "Incremental
Amendment") with Wells Fargo Bank, National Association, in its capacity as administrative agent for
the lenders and SunTltist Bank, as incremental lender. The Incremental Amendment amends the senior
secured credit facility. Under the terms of the Incremental Amendment, SunTlust Bank agreed to lend
an aggregate amount up to $50 million, which will be used for general corporate purposes.

We believe available borrowings under our senior secured credit facilities, together with our cash

flows from operations, will be sufficient to fund our currently anticipated operating requirements. To

the extent available borrowings and cash flows from operations are insufficient to fund future
requirements, \üe may be required to seek additional finaacing through additional increases in our
senior secured credit facilities, negotiate additional credit facilities with other lenders or institutions or
seek additional capital through private placements or public offerings of equity or debt securities. No
assurances can be given that we will be able to extend or increase our senior secured credit facilities,
secure additional bank borrowings or lease line of credit or complete additional debt or equity
financings on terms favorable to us or at all. Our ability to meet our funding needs could be adversely

affected if we experience a decline in our results of operations, or if we violate the covenants and other
restrictions to which'we are subject under our senior secured credit facilities.

Finance Obligation

We lease certain of our treatment centers (each, a "facility" and, collectively, the "facilities") and

other properties from partnerships that are majority-owned by related parties (each, a "related party
lessor" and, collectively, the "related party lessors"). See "Certain Relationships and Related Party
TÌansactions." The related party lessors construct the facilities in accordance with our plans and

specifications and subsequently lease these facilities to us. Due to the related party relationship, we are

considered the owner of these facilities during the construction period pursuant to the provisions of
Accounting Standards Codification ('ASC") 840-40, "Sale-Leaseback Tlansactions" ('ASC 840-40"). In
accordance with ASC 840-40, we record a construction in progress asset for these facilities with a

corresponding finance obligation during the construction period. These related parties guarantee the

debt of the related party lessors, which is considered to be "continuing involvement" pursuant to
ASC 840-40. Accordingly, these leases did not qualify as a normal sale-leaseback at the time that
construction was completed and these facilities were leased to us. As a result, the costs to construct the
facilities and the related finance obligation are recorded on our consolidated balance sheets after
construction was completed. The construction costs are included in "Real Estate Subject to Finance
Obligation" in the condensed consolidated balance sheets and the accompanying notes, included in this
A¡nual Report on Form 10-I{- The finance obligation is amortized over the lease during the
construction period term based on the payments designated in the lease agreements.

As of March 31,,2010, the related party lessors completed the refinancing of certain of their
respective mortgages to remove the personal guarantees of the debt related thereto. As a result, we

derecognized approúmately $64.8 million in real estate subject to finance obligation, $67.7 million in
finance obligation and recorded approximately $2.9 million of deferred gains that will be amortized as a

reduction of rent expense over 15 years. In addition, we entered into a new master lease arrangement
with the landlord on 28 properties. The initial term of the master lease is 15 years with four 5 year
renewal options. A¡nual payments, including executory costs, total approximately $13.4 million pursuant
to the master lease. The lease payments are scheduled to increase annually based on increases in the
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consumer price index. During 2011 the related party lessors completed construction of 2 properties.
Upon completion we entered into a new master lease arrangement with the related party lessors for
these 2 properties as well as an existing property. The initial term of the new master lease arrangement
is 15 years with four 5 year renewal options. Annual payments, including executory costs, total
approximately $0.7 million pursuant to the master lease. The lease payments are scheduled to increase
annually based on increases in the consumer price index. The amount of finance obligations related to
properties that have not been derecognized as well as one property under development as of
December 31,201I and December 37,2010 was $14.3 million and $8.6 million, respectively.

Bilting and Collections

Our billing system in the U.S. utilizes a fee schedule for billing patients, third-party payers and
government sponsored programs, including Medicare and Medicaid. Fees billed to government
sponsored programs, including Medicare and Medicaid, and fees billed to contracted payers and self
pay patients (not covered under other third party payer arrangements) are automatically adjusted to the
allowable payment amount at time of billing. In2009, we updated our billing system to include fee
schedules on approximately 85Vo of all payers and developed a blended rate allowable amount on the
remaining payers. As a result of this change in 2009, fees billed to all payers are automatically adjusted
to the allowable payment at time of billing.

Insurance information is requested from all patients either at the time the first appointment is
scheduled or at the time of service. A copy of the insurance card is scanned into our system at the time
of service so that it is readily available to staff during the collection process. Patient demographic
information is collected for both our clinical and billing systems.

It is our policy to collect co-payments from the patient at the time of service. Insurance benefit
information is obtained and the patient is informed of their deductible and co-payment responsibility
prior to the commencement of treatment.

Charges are posted to the billing system by coders in our offices or in our central billing office.
After charges are posted, edits are performed, any necessary corrections are made and billing forms are
generated, then sent electronically to our clearinghouse whenever electronic submission is possible. Any
bills not able to be processed through the clearinghouse are printed and mailed from our print mail
service. Statements are automatically generated from our billing system and mailed to the patient on a

regular basis for any amounts still outstanding from the patient. Daily, weekly and monthly accounts
receivable analysis reports are utilized by staff and management to prioritize accounts for collection
purposes, as well as to identily trends and issues. Strategies to respond proactively to these issues are
developed at weekly and monthly team meetings. Our write-off process is manual and our process for
collecting accounts receivable is dependent on the type of payer as set forth below.

Medicare, Medicøid and Comntercial Payer Bølances

Our central billing office staff expedites the payment process from insurance companies and other
payers via electronic inquiries, phone calls and automated letters to ensure timely payment. Our billing
system generates standard aging reports by date of billing in increments of 30 day intervals. The
collection team utilizes these reports to assess and determine the payers requiring additional focus and
collection efforts. Our accounts receivable exposure on Medicare, Medicaid and commercial payer
balances are largely limited to denials and other unusual adjustments. Our exposure to bad debts on
balances relating to these types of payers over the years has been insignificant.
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In the event of denial of payment, we follow the payer's standard appeals process, both to secure
payment and to lobby the payers, as appropriate, to modily their medical policies to expand coverage
for the newer and more advanced treatment services that we provide which, in many cases, is the
payer's reason for denial of payment. If all reasonable collection efforts with these payers have been
exhausted by our central billing office staff, the account receivable is written-off.

Self-Pøy Bølances

We administer self-pay account balances through our central billing office and our policy is to first
attempt to collect these balances although after initial attempts we often send outstanding self-pay
patient claims to collection agencies at designated points in the collection process. In some cases

monthly payment arrangements are made with patients for the account balance remaining after
insurance payments have been applied. These accounts are reviewed monthly to ensure payments
continue to be made in a timely marìner. Once it has been determined by our staff that the patient is

not responding to our collection attempts, a fìnal notice is mailed. This generally occurs more than
120 days after the date of the original bill. If there is no response to our final notice, after 30 days the
account is assigrred to a collection agency and, as appropriate, recorded as a bad debt and written off.
We also have payment arrangements with patients for the self-pay portion due in which monthly
payments are made by the patient on a predetermined schedule. Balances under $50 are written off but
not sent to the collection agency. All accounts are specifically identified for write-offs and accounts are
written off prior to being submitted to the collection agency.

Acquisitions and Developments

The following table summarizes our growth in treatment centers and the local markets in which we
operate for the periods indicated:

Year Ended
December 31,

Tleatment centers at beginning of period
Internally developed
Tiansitioned to freestanding . .

Internally (consolidatediclosed/sold) . .

Acquired
Hospital-based/other groups
Hospital-based (ended/transitioned) . .

Tieatment centers at period end . . . . . .

Number of regions at period end . . . . .

Number of local markets at period end .

In2009, we internally developed seven new radiation centers, transitioned a hospital based
arrangement to a freestanding radiation center, consolidated five radiation centers, ended two hospital-
based arrangements and acquired the assets of several physician practices as follows:

In January 2009, we purchased a 33Vo interest in MDLLC, a joint venture affiliated with the
brother and father of Dr. Dosoretz, our Chief Executive Officer, President and a director on the
Company's board of directors, that holds a majority equity interest in, and manages, 26 radiation
therapy treatment centers through L6 legal entities in South America, Central America and the
Caribbean (which translates into us owning a 19% indirect ownership interest in the underlying
radiation therapy treatment centers), and a 79Vo interest in a joint venture that operates a treatment

2009 2010 20tl

97 97 95

721
1-
(s) (s) (s)

233
(1) 3

(3)

g',' 95 ry
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28 28 28
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center in Guatemala for an aggregate of approximately $L0.4 million, subject to final determination of
the purchase price based on a multiple of historical earnings before interest, taxes and depreciation and

amortization. In January 201.0, we finalized the amount due for otr 33Vo interest in the joint venture

and paid an additional $1.9 million. The transaction was accounted for under the equity method. We

also had a four-year call option to purchase the remaining 61Vo in the MDLLC joint venture in which
we purchased a 33Vo interest, which would result in an ownership interest of approximately 90Vo in Lhe

underlying radiation oncology business located in South America, Central America and the Caribbean,
at a price based on a multiple of historical earnings before interest, taxes and depreciation and

amortization. See "Certain Relationships and Related Party Tiansactions."

In January 2009, we opened our Hammonton, New Jersey and Indio, California treatment centers

and began treating patients at the facilities and converted a hospital based arrangement to a
freestanding facility in Bronx-Lebanon, New York.

In May 2009, we opened a cancer center in Lee County, Florida.

In June 2009, we opened two additional radiation treatment centers, one in Southbridge,
Massachusetts and another treatment center in Gilbert, Arizona.

In July 2009, we opened a radiation treatment center in Providence, Rhode Island in partnership

with a hospital to provide stereotactic radio-surgery through the use of a cyberknife. We own
approximate$ a5% of the joint venture.

In October 2009, we opened our Yucca Valley, California treatment center.

During 2009, we acquired the assets of several physician practices in Florida for approximately

$0.2 million. The physician practices provide synergistic clinical services to our patients in the respective
markets in which we treat.

During the fourth quarter of 2009, we closed five offices including two centers in Florida, one in
Pennsylvania, one in Arizona and one in Nevada. We closed these offices to consolidate the number of
offices within the market in order to leverage adjacent centers and/or due to excess capacity. The
patients treated at these offices will be treated within the same market at other existing radiation
treatment centers.

In2009, we terminated two professional service agreements, one in Florida in January 2009 and

one in New Jersey in June 2009.

In 2010, we internally developed two new radiation centers, sold one radiation center, closed four
radiation centers, acquired two radiation centers, consolidated a hospital-based radiation center and

acquired the assets of several physician practices as follows:

In March 2010, we contributed approximately $3.0 million in tangible assets for a 773% interest in
a joint venture with a group of physicians to open a radiation treatment center in El Segundo,

California. The radiation treatment center expands our presence into the California market.

On April 30,2010, we sold certain assets of the Gettysburg facility to one of Gettysburg
Radiation, LLC's minority equityholders for approximately $925,000. Due to the poor local economy, as

well as the opening of a radiation therapy center by a nearby hospital, the performance of the

Gettysburg facility deteriorated significantly.

In April 2010, we entered into definitive agreements with Carolina Regional Cancer Center, P.A.

for the acquisition of a radiation treatment center in Myrtle Beach, South Carolina that holds three
certificate of need licenses, and Atlantic Urology Clinics, LLC, Adult & Pediatric Urology Center of
the Carolina, P.A., Coastal Urolory Center, P.A. and Grand Strand Urology, LLP with respect to the
acquisition of the assets of these Myrtle Beach-based physician practices. On May 3, 2010, we

consummated these acquisitions for a combined purchase price of approximately $34.5 million in cash.
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The acquisition of the Myrtle Beach facility expands our presence into a new local market within an

existing regional division.

In May 2010, we opened our Pembroke Pines, Florida treatment center.

During the fourth quarter of 2010, we closed and consolidated two radiation centers in Michigan
and two radiation centers in Nevada and consolidated a hospital-based radiation center in Utica, New
York.

In December 20L0, we acquired the assets of a radiation treatment center located in Princeton,
West Virginia for approximately $8.0 million. The center purchased in West Virginia further expands
our presence into the West Virginia market.

During 20L0, we acquired the assets of several physician practíces in Florida and A¡izona for
approximately $860,000. The physician practices provide synergistic clinical services to our patients in
the respective markets in which we treat.

On March L,2077, we purchased the remaining 67Vo interest in MDLLC from Bernardo Dosoretz
as well as interests in the subsidiaries of MDLLC from Alejandro Dosoretz and Bernardo Dosoretz,
resulting in an ownership interest of approximately 97Vo in the underlying radiation oncology practices
located in South America, Central America and the Caribbean. The Company also purchased an
additional 67Vo uÍerest in Clinica de Radioterapia La Asuncion S.A. from Bernardo Dosoretz, resulting
in an ownership interest of 8O%. The Company consummated these acquisitions for a combined
purchase price of approximately $82.7 million, comprised of $47.5 million in cash, 25 common units of
Parent immediately exchanged for 13,660 units of RT Investments' non-voting preferred equity units
and 258,955 units of RT Investments' class A equity units totaling approximately $16.25 million, and
issuance of.a97ÁVo note payable, due 2017 totahng approximately $16.05 million to the seller and an
estimated contingent earn out payment totaling $2.3 million, and issuance of real estate located in
Costa Rica totaling $0.6 million. The earn out payment is contingent upon certain acquired centers
attaining earnings before interest, taxes, depreciation and amortization targets, is due 18 months
subsequent to the transaction closing, and is payable through Company financing and issuance of equity
units.

In June 20'1.'J., we entered into an outpatient radiation therapy management services agreement
with a medical group to manage its radiation oncology treatment site in London, Kentucþ.

In July 201.7, we entered into a revised facility management services agreement with an eústing
provider in Michigan. The provider will become a subsidiary of a larger medical practice group, in
which we will continue the management of the radiation oncology practices in Michigan. This
arrangement became effective during the fourth quarter of 201L.

In August 2011. we completed a replacement de novo radiation treatment facility in Alabama. This
facility replaces an existing radiation treatment facility in which we are now providing consult services.

On August 29,20LL, we acquired the assets of a radiation treatment center located in Redding,
California, for approximately $9.6 Million. The acquisition of the Redding facility further expands our
presence into the Northern California market.

In September 201.1., we entered into a professional services agreement with a hospital district in
Broward County, Florida to provide professional services at two sites within the hospital district.

On Novemb er 4, 20L'1, the Company purchased an SOVo interest in an operating entity, which
operates 1 radiation treatment center in Argentina; an 80Vo interest in another operating entity, which
operates 3 radiation treatment centers in Argentina; and a 96Vo intercst in an operating entity, which
operates 1 radiation treatment center in Argentina. The combined purchase price of the ownership
interests totals approximately $7.4 million, comprised of $2.1 million in cash, seller financing totaling
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approximately $a.0 million payable over 24 monthly installments, commencing January 2012, and a

purchase option totaling approximately $1.3 million. The acquisition of these operating treatment
centers expands the Company's presence in its international markets.

On December 22,201.L, the Company acquired the interest in an operating entity which operates
two radiation treatment centers in located in North Carolina, for approximately $6.3 Million, including
an earn-out provision of approximately $0.4 million contingent upon maintaining a certain level of
patient volume. The acquisition of the two radiation treatment centers further expands the Company's
presence into the eastern North Carolina market.

During 2017, the Company acquired the assets of several physician practices in Florida and the
non-professional practice assets of several North Carolina physician practices for approximately
$0.4 million. The physician practices provide synergistic clinical services to our patients in the respective
markets in which'we treat.

The operations of the foregoing acquisitions have been included in the accompanying consolidated
statements of comprehensive loss from the respective dates of each acquisition. When we acquire a

treatment center, the purchase price is allocated to the assets acquired and liabilities assumed based
upon their respective fair values.

During the first quarter of.201.7, we closed two treatment facilities in California, one in Beverly
Hills and the other facility in Corona. In addition \rye are no longer treating at our Gilbert Arizona
facility and we are using the center for our other specialty practices for office visits and consults.

In July 201I, we closed a radiation treatment facility in Las Vegas, Nevada.

As of December 31,201I, we have one replacement de novo radiation treatment center project in
process in Michigan and four additional de novo radiation treatment centers located in New York,
Bolivia and two in Argentina. The internal development of radiation treatment centers is subject to a
number of risks including but not limited to risks related to negotiating and finalizing agreements,
construction delays, unexpected costs, obtaining required regulatory permits, licenses and approvals and
the availability of qualified healthcare and administrative professionals and personnel. As such, we
cannot assure you that we will be able to successfully develop radiation treatment centers in accordance
with our current plans and any failure or material delay in successfully completing planned internally
developed treatment centers could harm our business and impair our future growth.

'We have been selected by a consortium of leading New York academic medical centers (including
Memorial Sloan Kettering Cancer Center, Beth Israel Medical Center/Continuum Health System, NYU
Langone Mgdical Center, Mt. Sinai Medical Center, and Montefiore Medical Center) to serve as the
developer and manager of a proton beam therapy center to be constructed in Manhattan. The project
is in the final stages of certificate of need ppproval. We expect to invest approximately $10,000,000 in
the project and will have an approximate 28.5Vo ownership interest. We will also receive a management
fee of 5Vo of collected revenues. In connection with our role as manager, we have accounted for our
interest in the center as an equity method investment. The center is expected to commence operations
in mid-2014.

Critical Accounting Policies

Our discussion and analysis of our financial condition and results of operations are based upon our
consolidated financial statements, which have been prepared in accordance with accountilg princþles
generally accepted in the United States. The preparation of these financial statements requires us to
make estimates and judgments that affect the reported amounts of assets, liabilities, revenues and
expenses, and related disclosures of contingent assets and liabilities. We continuously evaluate our
critical accounting policies and estimates. We base our estimates on historical experience and on
various assumptions that we believe to be reasonable under the circumstances, the results of which
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form the basis for making judgments about the carrying values of assets and liabilities that are not
readily apparent from other sources. Actual results may difTer materially from these estimates under
different assumptions or conditions.

We believe the following critical accounting policies are important to the portrayal of our financial
condition and results of operations and require our management's subjective or complex judgment
because of the sensitivity of the methods, assumptions and estimates used in the preparation of our
consolidated financial statements.

Vøriable Interesl Entities

We evaluate certain of our radiation oncology practices in order to determine if they are variable
interest entities ("VIE"). This evaluation resulted in determining that certain of our radiation oncology
practices were potential variable interests. For each of these practices, we have determined (1) the
sufficiency of the fair value of the entities' equity investments at risk to absorb losses, (2) that, as a
group, the holders of the equity investments at risk have (a) the direct or indirect ability through voting
rights to make decisions about the entities' significant activities, (b) the obligation to absorb the
expected losses of the entity and their obligations are not protected directly or indirectly, and (c) the
right to receive the expected residual return of the entity, and (3) substantially all of the entities'
activities do not involve or are not conducted on behalf of an investor that has disproportionately fewer
voting rights in terms of its obligation to absorb the e4pected losses or its right to receive expected
residual returns of the entity, or both. ASC 810, "Consolidation" ('ASC 810"), requires a company to
consolidate VIEs if the company is the primary beneficiary of the activities of those entities. Certain of
our radiation oncology practices are variable interest entities and we have a variable interest in certain
of these practices through our administrative services agreements. Pursuant to ASC 810, through our
variable interests in these practices, we have the power to direct the activities of these practices that
most significantly impact the entity's economic performance and we would absorb a majority of the
expected losses of these practices should they occur. Based on these determinations, rwe have included
these radiation oncology practices in our consolidated financial statements for all periods presented. All
significant intercompany accounts and transactions have been eliminated.

We adopted updated accounting guidance beginning with the fust quarter of 2010, by providing an
ongoing qualitative rather than quantitative assessment of our ability to direct the activities of a
variable interest entity that most significantly impact the entity's economic performance and our rights
or obligations to receive benefits or absorb losses, in order to determine whether those entities will be
required to be consolidated in our consolidated financial statements. The adoption of the new guidance

had no material impact to our financial position and results of operations.

Net Patient Semice Revenue and Allowances for Contrøcfiial Dßcounts

We have agreements with third-party payers that provide us payments at amounts different from
our established rates. Net patient service revenue is reported at the estimated net realizable amounts
due from patients, third-party payers and others for services rendered. Net patient service revenue is
recognized as services are provided. Medicare and other governmental programs reimburse physicians
based on fee schedules, which are determined by the related government agency. We also have
agreements with managed care organizâtions to provide physician services based on negotiated fee
schedules. Accordingly, the revenues reported in our consolidated financial statements are recorded at
the amount that is expected to be received.

We derive a significant portion of our revenues from Medicare, Medicaid and other payers that
receive discounts from our standard charges. We must estimate the total amount of these discounts to
prepare our consolidated financial statements. The Medicare and Medicaid regulations and various
managed care contracts under which these discounts must be calculated are complex and subject to
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interpretation and adjustment. We estimate the allowance for contractual discounts on a payer class

basis given our interpretation of the applicable regulations or contract terms. These interpretations
sometimes result in payments that differ from our estimates. Additionally, updated regulations and
contract renegotiations occur frequently necessitating regular review and assessment of the estimation
process. Changes in estimates related to the allowance for contractual discounts affect revenues
reported in our consolidated statements of operations and comprehensive (loss) income. If our overall
estimated allowance for contractual discounts on our revenues for the year ended December 31.,2071
were changedby IVo, our after-tax loss from continuing operations would change by approximately
$0.1 million. This is only one example of reasonably possible sensitivity scenarios. A significant increase
in our estimate of contractual discounts for all payers would lower our earnings. This would adversely
affect our results of operations, financial condition, Iiquidity and future access to capital.

During the years ended 2009,201,0 and 2011, approximately 44Vo,48Vo and 48Vo, respectively, of
net patient sewice revenue related to services rendered under the Medicare aud Medicaid programs. In
the ordinary course of business, we are potentially subject to a review by regulatory agencies concerning
the accuracy of billings and sufTiciency of supporting documentation of procedures performed. Laws
and regulations governing the Medicare and Medicaid programs are extremely complex and subject to
interpretation. As a result, there is at least a reasonable possibility that estimates will change by a

material amount in the near term.

Accounts Receivable and Allowønces for Doubttul Accounts

Accounts receivable are reported net of estimated allowances for doubtful accounts and
contractual adjustments. Accounts receivable are uncollateralized and primarily consist of amounts due
from third-party payers and patients. To provide for accounts receivable that could become
uncollectible in the future, we establish an allowance for doubtful accounts to reduce the carrying
amount of such receivables to their estimated net realizable value. The credit risk for other
concentrations (other than Medicare) of receivables is limited due to the large number of insurance
companies and other payers that provide payrnents for our services. We do not believe that there are
any other significant concentrations of receivables from any particular payer that would subject us to
any sigrrificant credit risk in the collection of our accounts receivable.

The amount of the provision for doubtful accounts is based upon our assessment of historical and
expected net collections, business and economic conditions, trends in Federal and state governmental
healthcare coverage and other collection indicators. The primary tool used in our assessment is an
annual, detailed review of historical collections and write-offs of accounts receivable as they relate to
aged accounts receivable balances. The results of our detailed review of historical collections and
write-offs, adjusted for changes in trends and conditions, are used to evaluate the allowance amount for
the current period. If the actual bad debt allowance percentage applied to the applicable aging
categories would change by 7% from our estimated bad debt allowance percentage for the year ended
December 31.,201I, our after-tax loss from continuing operations would change by approximately
$0.7 million and our net accounts receivable would change by approximately $1.1 million at
December 31.,2017. The resulting change in this analytical tool is considered to be a reasonably likely
change that would affect our overall assessment of this critical accounting estimate. Accounts receivable
are written-off after collection efforts have been followed in accordance with our policies.

Goodwill and Other Intøngible Assets

Goodwill represents the excess purchase price over the estimated fair value of net assets acquired
by the Company in business combinations. Goodwill and indefinite life intangible assets are not
amortized but are reviewed annually for impairment, or more frequently if impairment indicators arise.
Goodwill impairment was recognized for the year ended December 37,201,0 of approximately
$91.2 million as a result of our annual review performed during the fourth quarter of 2010 and an
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additional $2.5 million for certain radiation treatment office closings. During the third quarter of 2011
we recognized goodwill impairment of approximately $226.5 million and trade name impairment of
approximately $8.a million as a result of our review of growth expectations and the release of the final
rule issued on the physician fee schedule for2072 by CMS on November 7,2017, which included
certain rate reductions on Medicare payments to freestanding radiation.oncology providers. During the
fourth quarter of 201J we incurred an impairment loss of approximately $121.6 million. Approximately
$49.8 million of the $121.6 million related to the trade name impairment as a result of our rebranding
initiative. The remaining $71.8 million of impairment relating to goodwill in certain of our reporting
units. No goodwill impairment loss was recognized for the year ended December 37,2009.

The implied fair value of goodwill is determined in the same manner as the amount of goodwill
recognized in a business combination. The estimated fair value of the reporting unit is allocated to all
of the assets and liabilities of the reporting unit (including the unrecognized intangible assets) as if the
reporting unit had been acquired in a business combination and the estimated fair value of the
reporting unit was the purchase price paid. Based on (i) assessment of current and expected future
economic conditions, (ii) trends, strategies and forecastêd cash flows at each reporting unit and
(üi) assumptions similar to those that market particþants would make in valuing the reporting units.

The estimated fair value measurements were developed using significant unobservable inputs
(Level 3). For goodwill, the primary valuation technique used was an income methodology based on
estimates of forecasted cash flows for each reporting unit, with those cash flows discounted to present
value using rates commensurate with the risks of those cash flows. In addition, a market- based
valuation method involving analysis of market multiples of revenues and earnings beforé interest, taxes,
depreciation and amortization ("EBITDA') for (i) a group of comparable public companies and
(ü) recent transactions, if any, involving comparable companies. Assumptions used are similar to those
that would be used by market participants performing valuations of regional divisions. Assumptions
were based on analysis of current and expected future economic conditions and the strategic plan for
each reporting unit.

Intangible assets consist of trade names, non-compete agreements, licenses and hospital contractual
relationships. Tiade names have an indefinite life and are tested annually for impairment. Non-compete
agreements, licenses and hospital contractual relationships are amortized over the life of the agreement
(which typically ranges fuom 2 to 20 years) using the straight-lìne method. No intangible asset
impairment loss was recognized for any period presented.

During the second quarter of 2077, certain of our regions' patient volume have stabilized in their
respective markets. Although we have had a stabilization of patient volume, we reviewed our
anticipated growth expectations in certain of our reporting units and are considering adjusting our
expectations for the remainder of the year. If our previously projected cash flows for these reporting
units are not achieved, it may be necessary to revise these estimated cash flows and obtain a valuation
analysis and appraisal that will enable us to determine if all or a portion of the recorded goodwill or
any portion of other longlived assets are impaired.

During the third quarter of 207L, we completed an interim impairment test for goodwill and
indefinite-lived intangible assets. In performing this test, we assessed the implied fair value of our
goodwill and intangible assets. We determined that the carrying value of goodwill and trade name in
certain U.S. Domestic markets, including North East United States (New York, Rhode Island,
Massachusetts and southeast Michigan), California, South West United States (central Arizona and Las
Vegas, Nevada), the Florida east coast, Northwest Florida and Southwest Florida regions exceeded
their fair value. Accordingly, we recorded noncash impairment charges in the U.S. Domestic reporting
segment totaling $234.9 million relating to goodwill and trade name in the consolidated statements of
operations for the quarter ended September 30,201.L.
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During the fourth quarter of 2011, we decided to rebrand our current trade name of 21st Century
Oncology. As a result of the rebranding initiative and concurrent with our annual impairment test for
goodwill and indefinitelived intangible assets, we incurred an impairment loss of approximately
5121.6 million. Approxìmately $49.8 million of the $121.6 million related to the trade name impairment
as a result of our rebranding initiative. The remaining $71.8 million of impairment relating to goodwill
in certain of our reporting units, including North East United States, (New York, Rhode Island,
Massachusetts and southeast Michigan), and California, Southwest U.S. (Arizona and Nevada). The
remaining domestic U.S. trade name of approximateþ $a.6 million will be amortized over its remaining
useful life through December 31.,2012..We incurred approximately $0.9 million in amortization expense
during the fourth quarter. In addition, we impaired certain deposits on equipment of approximately
$0.7 million and $0.8 million in leasehold improvements relating to a planned radiation treatment
facility ofïice closing in Baltimore, Maryland.

Impøirment of Long-Lived Assets

In accordance with ASC 360, 'Accounting for the Impairment or Disposal of Long-Lived Assets",
we review our long-lived assets for impairment whenever events or changes in circumstances indicate
that the carrying amount of these assets may not be fully recoverable. Assessment of possible
impairment of a particular asset is based on our ability to recover the carrying value of such asset
based on our estimate of its undiscounted future cash flows. If these estimated future cash flows are
less than the carrying value of such asset, an impairment charge would be recognized for the amount
by which the asset's carrying value exceeds its estimated fair value.

S t o ck- B øs ed Comp en sation

All share-based compensation cost is measured at the grant date, based on the fair value of the
award, and is recognized as an expense in the statement of operations and comprehensive loss over the
requisite service period.

For purposes of determining the compensation expense associated with equity grants, we value the
business enterprise using a variety of widely accepted valuation techniques, which considered a number
of factors such as the financial performance of the Company, the values of comparable companies and
the lack of marketability of the Company's equity. The Company then uses the option pricing method
to determine the fair value of equity units at the time of grant using the following assumptions: a term
of five years, which is based on the expected term in which the units will be realized; a risk-free
interest rate of 7.96Vo and0.53Vo for grants issued in 2010 and201,1,, respectively, which is the five-year
U.S. federal treasury bond rate consistent \l,ith the term assumption; and expected volatility of 50Vo and
55Vo for grants issued in 2010 and 2011., respectively, which is based on the historical data of equity
instruments of comparable companies.

The estimated fair value of the units, less an assumed fo¡feiture rate of 2.7Vo,is recognized in
expense in the Company's financial statements on a straightJine basis over the requisite service periods
of the awards for Class B Units. For Class B Units, the requisite service period is 48 months, and for
Class C Units, the requisite service period is 34 months only if probable of being met. The assumed
forfeiture rate is based on an average historical forfeiture rate.

Income Thxes

We make estimates in recording our provision for income taxes, including determination of
deferred tax assets and deferred tax liabilities and any valuation allowances that might be required
against the deferred tax assets. ASC 740, "Income Täxes" ('ASC 740") requires that a valuation
allowance be established when it is more likely than not that all or a portion of a deferred tax asset will
not be realized. In 2009, we determined that a valuation allowance of $3.4 million was appropriate

89



under the provisions of ASC 740. This valuation allowance of $3.4 million was against state deferred
tax assets. Primarily because of the current year taxable loss as of December 37, 2010, the Company
determined that the valuation allowance should be $17.6 million, consisting of $12.3 million against
federal deferred tax assets and $5.3 million against state deferred tax assets. This represents an increase
of $74.2 million in valuation allowance. Additional valuation allowance of $27.9 million has been
recorded in 2011 consisting of $26.0 million against federal deferred tax assets and $1.9 million against
state deferred tax assets.

ASC 740 clarifies the accounting for uncertainty in income taxes recognized in an entity's financial
statements and prescribes a recognition threshold and measurement attributes for financial statement
disclosure of tax positions taken or expected to be taken on a tax return. Under ASC 740, the impact
of an uncertain tax position on the income tax return must be recognized at the largest amount that is
more-likely-than-not to be sustained upon audit by the relevant taxing authority. An uncertain income
tax position will not be recognized if it has less than a 50Vo likelihood of being sustained. Additionally,
ASC 740 provides guidance on derecognition, classification, interest and penalties, accounting in
interim periods, disclosure, and transition.

'We are subject to taxation in the United States, approximately 22 state jurisdictions and
throughout Latin America, namely, Argentina, Bolivia, Costa Rica, Dominican Republic, El Salvador,
Guatemala and Mexico. Ilowever, the principal jurisdictions for which we are subject to tax are the
United States, Florida and Argentina.

Our future effective tax rates could be affected by changes in the relative mix of taxable income
and taxable loss jurisdictions, changes in the valuation of deferred tax assets or liabilities, or changes in
tax laws, interpretations thereof. We monitor the assumptions used in estimating the annual effective
tax rate and makes adjustments, if required, throughout the year. If actual results differ from the
assumptions used in estimating our annual effective tax rates, future income tax expense (benefit) could
be materially affected.

In addition, we are routinely under audit by federal, state, or loóal authorities in the a¡eas of
income taxes and other taxes. These audits include questioning the timing and amount of deductions
and compliance with federal, state, and local tax laws. We regularly assess the likelihood of adverse
outcomes from these audits to determine the adequacy of our provision for income taxes. To the extent
we prevail in matters for which accruals have been established or is required to pay amounts in excess

of such accruals, the effective tax rate could be materially affected. We are currently undergoing a

Federal income tax audit for tax years 2007 through 2008 and New York State audit for tax years 2006
through 2008. Subsequent to the end of the year, we closed the Federal audit for tax years 2005 and
2006, the Alabama audit for tax years 2009 and 2010 and Florida audit for tax years 2007 through 2009

New Pronouncements

In August 2010, the EASB issued ASU 2010-23, "Health Care Entities (Topic 954): Measuring
Charity Care for Disclosure" ('ASU 2070-23"), which amends ASC 954 Io require that cost be used as

the measurement basis for charity care disclosure purposes and that cost be identified as the direct and
indirect costs of providing the charity cate. 'We have historically measured charity care services by
identifying the foregone patients charges associated with the provision of those services. We adopted
ASU 2010-23 on January 1., 201.7. The cost of charity care services is measured by developing a ratio of
costs as compared to gross charges and applying the resulting ratio against gross charges associated
with charity care patient services.

In August 2010, the FASB issued ASU 2010-24,"H.eaIth Care Entities (Topic 954): Presentation of
Insurance Claims and Related Insurance Recoveries" ('ASU 20!0-24"), which amends ASC 954 to
clarify that a health care entity cannot net insurance recoveries against a related claim liability.
Additionally, ASU 2010-24 notes the amount of the claim liability should be determined without
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consideration of insurance recoveries. ASU 2010-24 is efÏective for us on January 1,2017. As a result,

on January 1,20'1.1, we recorded current claims liabilities totaling $2.2 million in other current
liabilities; non-current claims liabilities totaling $2.3 million in other non-current liabilities; current
claims insurance recoveries totaling $2.2 million in other current assets; and non-current claims

insurance recoveries totaling $2.3 million in other non-current assets. The adoption of ASU 201'0-24 drd
not have any impact to the consolidated statement of comprehensive loss and was not applied
retrospectively to December 3"J., 20t0.

In May 2011, the EASB issued ASU 2011-04,.Fair Value Measurement (Topic 820): Amendments to

Achieve Common Fair Value Measurement and Dßclosure Requirements in U.S. GAAP and Intemational
Financial Reporting Standards,(ASU 201.L-04), which amends the ¡ASB Accounting Standards

Codification to provide a consistent definition of fair value and ensure that the fair value measurement
and disclosure requirements are similar between U.S. GAAP and International Financial Reporting
Standards. ASU 2b11-04 changes certain fair value measurement principles ánd enhances the disclosure
requirements particularly for level 3 fair value measurements. ASU 2011-04 is applied prospectively.

The amendments are effective for fiscal years, and interim period within those years, beginning after
December 75,207'J,, and as such we will adopt ASU 2011-04 on January 1,2012. We are currently
evaluating the impact of our pending adoption of ASU 2011,-04 on our consolidated financial
statements and accompanying notes.

In June 201.7, the EASB issued ASU 2011-05, Comprehensive Income (Topíc 220): Presentation of
Comprehensive Income, (ASU 2011-05). ASU 2OI1-05 amends ttre FASB Accounting Standards

Codification to allow an entity the option to present the total of comprehensive income, the
components of net income, and the components of other comprehensive income either in a single

continuous statement of comprehensive income or in two separate but consecutive statements. In both
choices, an entity is required to present each component of net inco{ne along with the total net income,
each component of other comprehensive income along with a total for other comprehensive income,
and a total amount for comprehensive income. ASU 2011-05 eliminates the option to present the

components of other comprehensive income as part of the statement of changes in stockholders' equity.

The amendments to the Codification in the ASU do not change the items that must be reported in
other comprehensive income or when an item of other comprehensive income must be reclassified to
net income. ASU 2011-05 should be applied retrospectively. The amendments are effective for fiscal
years, and interim period within those years, beginning after December 1.5,2071.. We adopted
ASU 2011-05 in 20L1..

In July 20L1, the EASB issued ASU 2011-07, Health Care Entities (Topic 954): Presentation and
Disclosure of Patient Service Revenue, Provision for Bad Debts, and the Allowance for Doubtful Accounts

for Certain Health Care Entities, (ASU 2011-07). ASU 201.7-07 amends the FASB Accounting Standards

Codification to require health care entities that recognize significant amounts of patient service revenue
at the time services are rendered even though they do not assess the patient's ability to pay to present

the provision for bad debts related to patient service revenue as a deduction from patient sewice
revenue (net of contractual allowances and discounts) on their statement of operations. Additionally,
those health care entities are required to provide enhanced disclosure about their policies for
recogrrizing revenue and assessing bad debts. The amendments also require disclosures of patient
sewice revenue (net of contractual allowances and discounts) as well as qualitative and quantitative

information about changes in the allowance for doubtful accounts. ASU 2011-07 is applied
retrospectively and disclosures relating to ASU 2017-07 are applied prospectively. The amendments are

effective for fiscal years, and interim period within those years, beginning after December 15, 2011. We
are currently evaluating the impact of ASU 201.1.-07 on our consolidated financial statements.
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Reimbursement, Legislative And Regulatory Changes

Legislative and regulatory action has resulted in continuing changes in reimbursement under the
Medicare and Medicaìd programs that will continue to limit payments we receive under these
programs.

Within the statutory framework of the Medicare and Medicaid programs, there are substantial
areas subject to legislative and regulatory changes, administrative rulings, interpretations, and discretion
which may further affect payments made under those programs, and the federal and state governments
may, in the future, rèduce the funds available under those programs or require more stringent
utilization and quality reviews of eur treatment centers or require other changes in our operations.
Additionally, there may be a continued rise in managed care programs and future restructurhg of the
financing and delivery of healthcare in the United States. These events could have an adverse effect on
our future financial results.

Inflation

While inflation \ryas not a material factor in either revenue or operating expenses during the
periods presented, the healthcare industry is labor- intensive. Wages and other expenses increase during
periods of inllation and labor shortages, such as the nationwide shortage of dosimetrists and radiation
therapists. In addition, suppliers pass along rising costs to us in the form of higher prices. We have
implemented cost control measures to curb increases in operating costs and expenses. We have to date
offset increases in operating costs by increasing reimbursement or expanding services. However, we
cannot predict our ability to cover, or offset, future cost increases.

Commitments

The following table sets forth our contractual obligations as of December 31,,201,1

Payments Due by Period

Total
f¿ss Than

lYear 2 -3 Years 4 - 5Years
After

5 YearsContractual Cash Obligations

Senior secured credit facilities(l)
Senior subordinated notes(2) . . .

Other notes and capital leases(3)
Operating lease obligations(4) . .

Finance obligations(5) .

Total contractual cash obligations

(in thousands)

$ 307,503
580,600

34,305
38L,930

18,053

$ 15,448
37,L55
'J,5,796

34,392
'J.,264

$292,055 $ -$ -74,309 74,309 394,827
12,869 5,535 115

63,054 57,510 226,914
2,837 2,888 17,064

y4s,1u_ ww $!32¿80$'J.,322,39't. $104,045

(1) As of December 37,201.1,, there was $265.4 million aggregate principal amount outstanding under
our senior secured term loan facility (excluding original issue discount of $1.0 million) and $10.0
million in aggregate principal amount outstanding under our senior secured revolving credit facility
(excluding issued but undrawn letters of credit). Interest expense and fees on our senior secured
term loan facility is based on an assumed interest rate of the three-month LIBOR rate as of
December 31,,2071, plus 475 basis points plus unused commitment fees on our $112.1 million
senior secured revolving credit facility.

(2) Senior subordinated notes of $376.3 million (excluding original issue discountof $2.2 million), with
a7 year maturity. Interest expense is based on an interest rate of 9%%.

(3) Other notes and capital leases includes leases relating to medical equipment.

(4) Operating lease obligations includes land and buildings, and equipment.
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(5) Finance obligations includes real estate under the failed sale-leaseback accounting. See

"Management's Discussion and Analysis of Financial Condition and Results of Operations-
Results of Operations-Finance Obligation."

Off-Balance Sheet Arrangements

We do not currently have any off-balance sheet arrangements with unconsolidated entities or
financial partnerships, such as entities often referred to as structured finance or special purPose

entities, which would have been established for the purpose of facilitating off-balance sheet

arrangements or other contractually narrow or limited purposes. In addition, we do not engage in
trading activities involving non-exchange traded contracts. As such, we are not materially exposed to

any financing, liquidity, market or credit risk that could arise if we had engaged in these relationships.

Item 7A.. Quantitøtive ønd Qualitative Disclosures About Mørket Risk

Interest Rate Sensitivity

We are exposed to various market risks as a part of our operations, and we anticþate that this

elposure will increase as a result of our planned growth. In an effort to mitigate losses associated with
these risks, we may at times enter into derivative financial instruments. These derivative financial
instruments may take the form of forward sales contracts, option contracts, and interest rate swaps. We

have not and do not intend to engage in the practice of trading derivative securities for profit. Because

our borrowings under our senior secured credit facilities will bear interest at variable rates, we are

sensitive to changes in prevailing interest rates. We currently manage part of our interest rate risk
under an interest rate swap agreement.

Interest Røte Swap

We are exposed to changes in interest rates as a result of our outstanding variable rate debt. To

reduce the interest rate exposure, we entered into an interest rate swap agreement whereby we fixed
the interest rate on the notional amount of approximately $290.6 million of our senior secured term
loan facility, effective as of June 30, 200B. The rate and maturity of the interest rate swap is 3.67% plus
a margin, which is currently 425 basis points, and expires on March 3L, 2012. The amount of our senior

secured term loan facility subject to the interest rate s'wap agreement will reduce from $290.6 million to

$116.0 million by the end of the term. In December 201'J., we terminated the interest rate swap

agreement and paid approximately $1.9 million representing the fair value of the interest rate hedge at

time of termination. At December 3L,2011, no amount of the floating rate senior debt was subject to
an interest rate swap. At December 3t,2010, the amount of the floating rate senior debt subject to the

interest rate swap was $!74.2 million.

In July 201.1, we entered into two interest rate swap agreements whereby we fixed the interest rate

on the notional amounts totaling approximately $116.0 million of our senior secured term loan facility,
effective as of March 30, 2012. The rate and maturity of the interest rate swap agreements are 0923%
plus a margin, which is currently 475 basis points, and expires on December 37,2073.

The swaps are derivatives and are accounted for under ASC 815, "Derivatives and Hedging"
('ASC 815"). The fair value of the swap agreements, representing the estimated amount that we would
pay to a third party assuming our obligations under the interest rate swap agreements terminated at

December 37,2011. and December 31,2070, was approximately $0.7 million and $5.0 million,
respectively. The estimated fair value of our interest rate swaps were determined using the income

approach that considers various inputs and assumptions, ilcluding LIBOR swap rates, cash flow
activity, yield curves and other relevant economic measures, all of which are observable market inputs

that are classified under Level 2 of. the fair value hierarchy. The fair value also incorporates valuation
adjustments for creclit risk.
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Since we have the ability to elect different interest rates on the debt at each reset date, and our
senior secured credit facility contains certain prepayment provisions, the hedging relationship does not
qualify for use of the shortcut method under ASC 815. Therefore, the effectiveness of the hedge

relationships are assessed on a quarterly basis during the life of the hedge through regression analysis.

The entire change in fair market value is recorded in equity, net of tax, as other comprehensive income
(loss).

Interest Røtes

Outstanding balances under our senior secured credit facility bear interest based on either LIBOR
plus an initial spread, or an alternate base rate plus an initial spread, at our option. Accordingly, an
adverse change in interest rates would cause an increase in the amount of interest paid. As of
December 31,2077, we have interest rate exposure on $275.4 million of our senior secured credit
facility. A 100 basis point change in interest rates on our senior secured credit facility would result in
an increase of $2.8 million in the amount of annualized interest paid and annualized interest expense

recogrrz,ed in our consolidated financial statements.

Foreign Currenqt Derivative Contracts

Foreign currency risk is the risk that fluctuations in foreign exchange rates could impact our results
of operations. We are exposed to a significant amount of foreign exchange risk, primarily between the
U.S. dollar and the Argentine peso. This exposure relates to the provision of radiation oncology
seruicqs to patients at our Latin American operations and purchases of goods and services in foreign
currencies. On March 18,2017, we entered into foreign exchange option contracts expiring at the end
of the four consecutive quarterly periods beginning April 1,, 20II to convert a significant portion of our
forecasted foreign currency denominated net income into U.S. dollars to limit the adverse impact of a
weakening Argentine peso against the U.S. dollar. On December 21,2011, we entered into a foreign
exchange option contract maturing on December 28,20\2 to replace the contract maturing on
December 30,2011,. Because our Argentine forecasted foreign currency denominated net income is

expected to increase commensurate with inflationary expectations, the adverse impact on net income
from a weakening Argentine peso against the U.S. dollar is limited to the cost of the option contracts,
which was approximately $1.2 million. With respect to a strengthening Argentine peso against the U.S.
dollar versus inflationary expectations, the estimated favorable impact on net income for an Argentine
peso that is 5Vo,1.0Vo and 15Vo stronger than inflationary expectations, will be $(0.2) million, $0.3
million and $1.0 million to our consolidated results, respectively, which includes the cost of the option
contracts. Under our foreign currency management program, we expect to monitor foreign exchange

rates and periodically enter into forward contracts and other derivative instruments. Currently, rwe are

targeting to cover approximately 70Vo of our forecasted Latin American operating income over the next
twelve months through the use of forward contracts and other derivatives with the actual percentage
determined by management based on the changing exchange rate environment. We do not use

derivative financial instruments for speculative purposes.

These programs reduce, but do not entirely eliminate, the impact of currency exchange

movements. Foreign currency forward and option contracts are sensitive to changes in foreign currency
exchange rates. Our current practice is to use currency derivatives without hedge accounting
designation. The maturity of these instruments generally occurs within twelve months. Gai¡s or losses

resulting from the fair valuing of these instruments are reported in loss on forward currency derivative
contracts on the consolidated statements of comprehensive loss. For the year ended December 3I,2071
we incurred a loss of approximately $672,000 relating to the fair market valuation of our foreign
currency derivative program.
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Item 8. Finøncial Slatements ønd Supplementøry Data

Information with respect to this Item is contained in our consolidated financial statements
beginning with the Index on Page F-1 of this report, which is incorporated herein by reference.

Item 9. Changes in ønd Disagreemenls with Accountønts on Accoanting and Financial Disclosure

None.

Item 94. Controls and Procedures

(10)(a) Evaluation of Disclosure Controls and Procedures

We maintain disclosure controls and procedures to ensure that information required to be
disclosed in reports filed or submitted under the Exchange Act is recorded, processed, summarized and

reported, within the time periods specified in the rules and forms of the SEC, and is accumulated and
communicated to management, including the President and Chief Executive Officer and the Chief
Financial Officer, to allow for timely decisions regarding required disclosure. There are inherent
limitations to the effectiveness of any system of disclosure controls and procedures, including the
possibility of human error and the circumvention or overriding of the controls and procedures. As of
December 31,2077, the end of the period covered by this Annual Report on Form L0-K, our
management, with the participation of our principal executive officers and princþal financial officer,
has evaluated the effectiveness of our disclosure controls and procedures as defined in Rules 13a-15(e)

and 15d-1.5(e) of the Exchange Act. Based on that evaluation, our principal executive officers and

principal financial officer concluded that our disclosure controls and procedures were effective as of
December 37,201'J,;
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REPORT OF MANAGEMENT ON INTERNAL CONTROL OVER FINANCIAL REPORTING

The management of Radiation Therapy Services Holdings, Inc. (the "Company") is responsible for
the preparation, integrity and fair presentation of the consolidated financial statements appearing in
our periodic filings with the Securities and Exchange Commission. The consolidated financial
statements were prepared in conformity lvith United States generally accepted accounting principles
appropriate in the circumstances and, accordingly, include certain amounts based on our best
judgments and estimates.

Management is also responsible for establishing and maintaining adequate internal control over

financial reporting as such term is defined in Rules 13a-15(f) under the Securities Exchange Act of
1.934. Internal control over financial reporting is a process to provide reasonable assurance regarding
the reliability of our financial reporting in accordance with accounting princþles generally accepted in
the United States of America. Our internal control over financial reporting includes a program of
internal audits and appropriate reviews by management, written policies and guidelines, careful
selection and training of qualified personnel including a dedicated Compliance department and a
written Code of Business Conduct and Ethics adopted by our Board of Directors, applicable to all of
our directors, officers and employees.

Internal control over financial reporting includes maintaining records that in reasonable detail
accurately and fairly reflect our transactions; providing reasonable assurance that transactions are

recorded as necessarSr for preparation of our financial statements; providing reasonable assurance that
receipts and expenditures of company assets are made in accordance with management authorizatron;
and proliding reasonable assurance that unauthorized acquisition, use or disposition of company assets

that could have a material effect on our financial statements would be prevented or detected in a

timely manner. Because of its inherent limitations, including the possibility of human error and the
circumvention or overriding of control procedures, internal control over financial reporting is not
intended to provide absolute assurance that a misstatement of our financial statements would be
prevented or detected. Therefore, even those internal controls determined to be effective can provide
only reasonable assurance with respect to financial statement preparation and presentation.

Management conducted an evaluation of the effectiveness of our internal control over financial
reporting based on the framework in Intemal Control-Integrated Framework issued by the Committee
of Sponsoring Organizations of the leadway Commission. Management's evaluation did not include an

assessment of the effectiveness of internal control over financial reporting for Medical
Developers, LLC, which the Company acquired effective March L,201L. Medical Developers, LLC
represented approximately $136 million of the Company's consolidated total assets as of December 31,

20LL and approximately $60 million of the Company's consolidated total revenues during the year
ended December 37,2071. Based on this evaluation, management concluded that the Company's
internal control over financial reporting, excluding the internal controls of Medical Developers, LLC,
was effective as of December 31,2011'.

This annual report does not include an attestation report of our independent registered public
accounting firm regarding internal control over financial reporting. Management's report was not
subject to attestation by our independent registered public accounting firm pursuant to an exemption
for issuers that are not "large accelerated filers" nor "accelerated filers" set forth in Section 989G(a)
set forth tn the Dodd-Frank WalI Street Reþrm and Consumer Protection Act enacted into federal law in
July 2010.

Changes in Internal Control Over Financial Reporting

We completed the acquisition of Medical Developers, LLC ("MDLLC"), effective March I,201L.
The facilities acquired as part of the MDLLC acquisition utilize different information technology
systems from our other facilities. We are currently integrating our internal control processes at
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MDLLC. We have excluded all of the MDLLC operations from our assessment of and conclusion on

the effectiveness of our internal control over financial reporting. There has been no change in our
internal control over financial reporting during the year ended December 31, 2011 that has materially
affected, or is reasonably likely to materially affect, our internal control over financial reporting.
Management's report on internal control over financial reporting is included above.

Item 9B: Other Informøtion

None
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PART III
Item 10. Directors, Executive Olficers ønd Corporate Governønce

Radiation Therapy Services Holdings, Inc.'s Executive Ofhcers, Directors and Key Employees

Our executive officers, directors and key employees and their ages and position are as follows

Name Position

Daniel E. Dosoretz, M.D.
Bryan J. Carey . .

Joseph Biscardi . .

James L. Elrod, Jr.
Anil Shrivastava
Erin L. Russell . .

James H. Rubenstein, M.D.
Howard M. Sheridan, M.D.

Daniel E. Dosoretz, M.D., FA.C.R., FA.C.R.O. is one of our founders and has served as a director
since 1988 and as its President and Chief Executive Officer since April 7997.Dr. Dosoretz is also

employed as a physician by our wholly-owned subsidiary, 2Lst Century Oncolory,LLc. Prior to
founding the Company, Dr. Dosoretz served as attending physician at the Massachusetts General
Hospital. He also was an Instructor and Assistant Professor of Radiation Medicine at Harvard Medical
School and Research Fellow of the American Cancer Society. Upon moving to Fort Myers, Florida, he

was appointed to the Clinical Faculty as Associate Professor at the University of Miami School of
Medicine. He also has been a visiting Professor at Duke University Medical School and is a
Distinguished Alumni Visiting Professor in Radiation Oncology at Massachusetts General Hospital,
Harvard Medical School. Dr. Dosoretz is board certified in Therapeutic Radiology by the American
Board of Radiology. He is a Fellow of ACRO and of the American College of Radiology and is a

member of the International Stereotactic Radiosurgery Society, the American Society for Therapeutic
Radiology and Oncology and the American Society of Clinical Oncology. Dr. Dosoretz graduated from
the University of Buenos Aires School of Medicine with the Gold medal for being top of his class, and

sewed his residency in Radiation Oncology at the Department of Radiation Medicine at the
Massachusetts General Hospital, Haward Medical School, where he was selected Chief Resident of the
department. Dr. Dosoretz's role as founder, President and Chief Executive Officer of the Company,
history \,vith the Company and significant operating experience in the health care industry and extensive

board experience led to the conclusion that Dr. Dosoretz should serve as a director of the Company.

Bryan J. Carey lras been a member of our board of directors since April 2009 and our Chief
Financial Officer since January 2072. He was previously our interim Chief Financial Officer from
September 2009 to March 2010 and Ì|lf.ay 201.1. to December 2017. Mr. Carey is a Managing Director of
Vestar, primarily focused on Healthcare investments. He joined Vestar in 2000, having been Executive
Vice President, Chief Financial Officer and Managing Director of the European operations of Aearo
Corporation, a Vestar portfolio company. Mr. Carey is currently a director and member of the audit
committee of Sunrise Medical, Inc. Mr. Carey was a director of Joerns Healthcare, LLC until August
2010. He received his A.B. in economics from Georgetown lJniversity and his M.B.A. from the
'Wharton School of the University of Pennsylvania. Mr. Carey's experience in the health care industry
and collective board experience, experience as the Company's interim Chief Financial Officer and
background including his personal involvement in the healthcare field led to the conclusion that
Mr. Carey should sewe as a director of the Company.

Joseph Biscardi has served as the Company's Controller and Chief Accounting Officer since

February 2008. Prior to joining us, Mr. Biscardi worked for PricewaterhouseCoopers, LLP from 1993 to

1991.Mr. Biscardi holds a B.B.A. in accounting from Hofstra University. He is a Certified Public

age

59 Chief Executive Officer and Director
51 Chief Financial Officer and Director
43 Controller and Chief Accounting Officer
51 President and Director
43 Director
37 Vice President and Director
57 Director
67 Director
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Accountant in New York and a member of the American Institute of Certified Puhlic Accountants, a

member of the Healthcare Financial Management Association and a member of the Financial
Executives International.

James L. Elrod, uh. has been served as President of the Company and as a member of the
Company's board of directors since February 2008. Mr. Elrod is a Managing Director of Vestar and is
currently the Co-Head of its Global Healthcare Group. Prior to joining Vestar in 1998, Mr. Elrod was

Executive Vice President, Finance and Operations for Physicians Health Service, a public managed care

company. Prior to that, he was a Managing Director and Partner of Dillon, Read & Co. Inc. Mr. Elrod
is currently a director of National Mentor Holdings, Inc. and was a director of Joerns Healthcare, LLC
until August 2010 and of Essent Healthcare until November 2077. Mr. Elrod received his A.B. from
Colgate University and his M.B.A. from Harvard Business School. Mr. Elrod's experience in the health
care industry and collective board experience, financial experience, and diverse personal background led
to the conclusion that Mr. Elrod should serve as a director of the Company.

AniI Shrivastøva has been a member of the Company's board of directors since February 2008.

Mr. Shrivastava is a Managing Director of Vestar, primarily focused on Healthcare investments.
Mr. Shrivastava joined Vestar in 2007. Previously, he was a partner at Bain & Company, Inc., the global
consulting firm, as a leader in their healthcare practice. Mr. Shrivastava is currently a director of
MediMedia USA, LLC, Sunrise Medical, Inc. and DeVilbiss Healthcare, LLC. Mr. Shrivastava received
his B.A. from Harvard University and his M.B.A. from Harvard Business School. Mr. Shrivastava's
experience in the health care industry and collective board experience, financial experience, and diverse

personal background led to the conclusion that Mr. Shrivastava should serve as a director of the
Company.

Ein L. Russell has served as a Vice President of the Company and as a member of the Company's
board of directors since February 2008. Ms. Russell is a Principal of Vestar, and is primarily focused on
Healthcare investments. Ms. Russell joined Vestar in 2000. Previously, she was a member of the
mergers and acquisitions group at PaineWebber, Inc. Ms. Russell is currently a director and a member
of the audit committee of DynaVox Inc. In addition, she serves on the National Advisory Board of the
Jefferson Scholars Foundation at the University of Virginia. Ms. Russell received a B.S. from the

Mclntire School of Commerce at the University of Virginia and her M.B.A. from Harvard Business

School. Ms. Russell's experience in the health care industry board experience and diverse personal
background led to the conclusion that Ms. Russell should serve as a director of the Company.

James H. Rubenstein, M.D. has served as a director of the Company since February 2008.

Dr. Rubenstein is also employed as a physician by our wholly-owned subsidiary, 21.st Century
Oncology, LLC. Prior to joining us, Dr. Rubenstein was an Assistant Professor of Radiation Oncology
at the University of Pennsylvania and later became Co-Director of its Radiation Oncology Residenry
Program. He also served as Chairman of the Department of Medicine for Columbia Regional Medical
Center in Southwest Florida and became a Clinical Assistant Professor at the University of Miami
School of Medicine's Department of Radiology. He is board certified in Internal Medicine by the
American Board of Internal Medicine and in Radiation Oncology by the American Board of Radiolory
He graduated from New York University School of Medicine and completed his internship and

residency in internal medicine at Beth Israel Hospital in Boston, at the same time working as an

Assistant Instructor in internal medicine for Harvard University's School of Medicine. Dr. Rubenstein's
years of experience in the health care industry career) particularly in radiation oncology and with the
Company, as well as his familiarity with all aspects of its business led to the conclusion that
Dr. Rubenstein should serve as a director of the Company.

Howard M. Sheridan, M.D. has served as a director of the Company since February 2008.

Dr. Sheridan planned and developed our first radiation treatment center. Prior to joining us,

Dr. Sheridan served as President of the medical staff at Southwest Florida Regional Medical Center as
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as chairman of the Department of Radiology. Dr. Sheridan currently serves as Chairman of Edison

Bancshares, Inc. He previously served on the Advisory Board of Southeast Bank, N.4., and also served

as a founding Director and member of the Executive Compensation and Loan Committee of Heritage
National Bank from 1989 until September 1996, when Heritage was acquired by SouthTiust
Corporation. Dr. Sheridan has practiced interventional radiology and diagnostic radiology in Fort
Myers, Florida from 1975 until accepting the chairmanship in April 2004. Dr. Sheridan is a member of
the American Medical Association, the Florida Medical Association, and the American College of
Radiology. Dr. Sheridan is the Vice President of 2Lst Century C.A.R.E., a non-profit dedicated to
cancer patient assistance, research and education. Dr. Sheridan is also on the Dean's Counsel of Tì¡lane

Medical School. He graduated from Tùlane Medical School and completed his residency at the
University of Colorado Medical Center. Dr. Sheridan is board certified by the American Board of
Radiology and the American Board of Nuclear Medicine. Dr. Sheridan's board experience, years of
experience in the health care industry cateer, particularly in radiation oncology and with the Company,
as well as his familiarity with all aspects of its business since its founding led to the conclusion that
Dr. Sheridan should serve as a director of the Company.

Radiation Therapy Services, Inc.'s Executive Offrcers, Directors and Key Employees

The business and operations of the Company are managed through RTS, our wholly owned
operating subsidiary, which is the parent of our provider subsidiaries. As such, the information set forth
below and in the remaining sections of this Item 10 are presented with respect to RTS.

KfS's executive otficers, di¡ectors and key employees and their ages and position are as follows:

Name Position

Daniel E. Dosoretz, M.D.
Bryan J. Carey .

Joseph M. Garcia
Eduardo Fernandez, M.D., Ph.D . .

Constantine A. Mantz, M.D. . . . . .

Norton L. Tiavis
Madlyn Dornaus
Joseph Biscardi

J. Dennis Humble. .

Daniel H. Galmarini
Kurt L. Janavitz . . .

Anil Shrivastava . .

Erin L. Russell
James H. Rubenstein, M.D
Howard M. Sheridan, M.D.

President, Chief Executive Officer and Director
Vice Chairman and Chief Financial Officer
Chief Operating Officer
Senior Vice President, Physician Management
Chief Medical Officer
Executive Vice President and General Counsel
Senior Vice President, Chief Compliance Officer
Vice President, Assistant Tieasurer, Controller and Chief
Accounting Officer
Treasurer
Chief Technolory Officer
Senior Vice President of Managed Care and Network
Development
Director
Director
Secretary, Medical Director and Director
Director

age

59
51
42
48
43

58
59
43

52
56
44

43
37
57
67

Daniel E. Dosoretz, M.D., FA.C.R., FA.C.R.O. is one of our founders and has served as a director
since 1988 and as its President and Chief Executive Officer since April 1997.Dr. Dosoretz is also

employed as a physician by our wholly-owned subsidiary, 21st Century Oncology,LLC. Prior to
founding the Company, Dr. Dosoretz served as attending physician at the Massachusetts General
Hospital. He also was an Instructor and Assistant Professor of Radiation Medici¡e at Harvard Medical
School and Research Fellow of the American Cancer Society. Upon moving to Fort Myers, Florida, he

was appointed to the Clinical Faculty as Associate Professor at the University of Miami School of
Medicine. He also has been a visiting Professor at Duke University Medical School and is a
Distinguished Alumni Visiting Professor in Radiation Oncology at Massachusetts General Hospital,
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Harvard Medical School. Dr. Dosoretz is board certified in Therapeutic Radiology by the American
Board of Radiologr. He is a Fellow of ACRO and of the American College of Radiology and is a
member of the International Stereotactic Radiosurgery Society, the American Society for Therapeutic
Radiology and Oncology and the American Society of Clinical Oncology. Dr. Dosoretz graduated from
the University of Buenos Aires School of Medicine with the Gold medal for being top of his class, and
sewed his residency in Radiation Oncology at the Department of Radiation Medicine at the
Massachusetts General Hospital, Harvard Medical School, where he was selected Chief Resident of the
department. Dr. Dosoretz's role as founder, President and Chief Executive Officer of the Company,
history with the Company and significant operating experience in the health care industry and extensive
board experience led to the conclusion that Dr. Dosoretz should serve as a director of the Company.

Bryøn J. Carey has been a member of our board of directors since April 2009 and Chief Financial
Officer since January 2012. He was previously our interim Chief Financial Officer from September 2009
to March 2010 and llrlay 201.7 to December 201,L. Mr. Carey is a Managing Director of Vestar,
primarily focused on Healthcare investments. He joined Vestar in 2000, having been Executive Vice
President, Chief Financial Officer and Managing Director of the European operations of Aearo
Corporation, a Vestar portfolio company. Mr. Carey is currentþ a director and member of the audit
committee of Sunrise Medical, Inc. Mr. Carey was a director of Joerns Healthcare, LLC until August
2010. He received his A.B. in economics from Georgetown lJniversity and his M.B.A. from the
Wharton School of the University of Pennsylvania. Mr. Carey's experience in the health care industry
and collective board experience, experience as the Company's interim Chief Financial Officer and
background including his personal involvement in the healthcare field led to the conclusion that
Mr. Carey should serve as a di¡ector of the Company.

Joseph M. Gørciø joined us in February 2011, as our Chief Operating Officer. From 2007 to 2011,

prior to joining the Company, Mr. Garcia was a Vice President of Operations at DaVita, the leading
dialysis company in the United States. Mr. Garcia was responsible for three divisions with 135 dialysis
centers and over 40 hospital contracts. Collectively, these divisions represented approximately $425.0
million in revenue. Prior to DaVita, Mr. Garcia was the Senior Vice President of Operations at Sterling
Healthcare from 2004 to 2007. Sterling was a hospital Emergency Room management company with
250 contracts across the United States. From 2000 to 2004 Mr. Garcia was a founder and Senior Vice
President in both Health Network One and iHealth Tèchnologies. Health Network One is a specialty
network business that contracts with large insurance companies and is a licensed Third Party
Administrator (TPA). iHealth Tèchnologies a healthcare technology company, whose primary product is

a proprietary software that is purchased by insurance companies to process and filter their claims prior
to payment. From 1998 to 2000 Mr. Garcia was a Senior Vice President of Operations at Vivra, a

dialysis provider, until its sale to Gambro and Magellan Behavior Health. From 1996 to 1998

Mr. Garcia was the Vice President of Corporate Development at FPA Medical Management.
Mr. Garcia graduated with a B.S.B.A. and M.B.A. from Creighton University in Omaha, Nebraska.

Eduardo Fernandez M,D, Ph.D. joined us in 1998 and has served in his current capacity since
February 201,1 and formerly as Director of Regional Operations from March 2009 to February 2011.

Dr. Fernandez is also employed as a physician by our wholly-owned subsidiary, 2Lst Century
Oncolory, Inc. Dr Fernandez, Board Certified in Radiation Oncolory, was awarded his medical degree
from the University of Malaga, Spain, in 1987. lle was Assistant and Associate Professor of Radiology
and Medical Physics in his home university. Since 1989 he was in close cooperation with the
Department of Biochemical Oncology and Experimental Radiotherapy at Case Western Reserve

University in Cleveland, Ohio, including several sabbatical visits. In 1991 he defended a Doctoral Thesis
on the molecular biology aspects of Photodynamic Therapy, and was awarded a Ph.D. degree from the
University of Malaga. He completed his Radiation Oncology Residency at the Cleveland Clinic
Foundation (Callahan Center for Radiation Oncology and Robotics) and served as the Head of
Radiation Oncology at the Cleveland Clinic, Florida, where he was directly responsible for the
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development of the External Beam Radiation Oncology and Prostate Seed Brachytherapy Programs.
Simultaneously he had an Assistant Professorship of Radiolory at Ohio State University. He was Chief
of Radiation Oncology at the Aventura Comprehensive Cancer Center from 2000 to 2007, Medical
Director of the East Coast Operations from 2000 to 2009 and Co-VP of Medical Operations from 2008
to 2009. Dr. Fernandez is a director of 2Lst Century C.A.R.E., a non-profit dedicated to cancer patient
assistance, research and education.

Constantine A. Møntz, M.D. joined us in 2000 and has served in his current capacity since February
2011 and formerly as Senior Vice President of Clinical Operations from March 2009 to February 2011.
Dr. Mantz is also employed as a physician by our wholly-owned subsidiary, 2lst Century Oncology, Inc.
Dr. Mantz received a Bachelor of Science Degree in Biology from Loyola University of Chicago. He
earned his medical degree from the University of Chicago's Pritzker School of Medicine and did a

surgical internship at the Hennepin County Medical Center in Minneapolis. Dr. Mantz completed his
radiation oncology residency at the University of Chicago Hospitals, is Board Certified i¡ Radiation
Oncology by the American Board of Radiology and is a member of ACRO, the American Medical
Association, ASTRO and AFROC. During the course of his career, Dr. Mantz has been involved in
numerous radiation therapy research projects, published professional journal articles and given lectures
and presented abstracts and poster sessions at national meetings concerning cancer treatment.
Dr. Mantz has a special interest in the study and treatment of prostate cancer and breast cancer.

Norton L. Travis has been our Executive Vice President and General Counsel since February 2008
after having served as our outside general counsel for the prior five years. As outside counsel,
Mr. Tlavis oversaw all legal aspects of the Company's expansion transactions, as well as our legal
compliance program. Prior to joining us, Mr. Tiavis served as a partner and the Chair of the Business
Practice Group of Garfunkel, Wild & Travis, P.C., a specialty health-care law firm he co-founded in
L980. Mr. Tiavis is currently a director and a member of the compeusation committee and the capital
allocations committee of CareCore National, LLC. Mr. Tlavis received his B.A. from the University of
Massachusetts and his J.D. from Hofstra University School of Law.

Madlyn Dornaus joined us in 2004 and has served in her current capacity as Senior Vice President
and Chief Compliance Officer since September 2009. Ms. Dornaus received her B.S. degree from
Illinois State University and her M.B.A. from the University of lllinois. Prior to joining the Company,
Ms. Dornaus was National Vice President for Per Se Tèchnologies and held operational leadership roles
as Regional Vice President at Curative Health Services and Concentra. She is a Certified Healthcare
Compliance Officer and a member of the Medical Group Management Association.

Joseph Biscørdijoined us in June 1.997 as our Vice President, Assistant Treasurer, Controller and
Chief Accounting Officer. Prior to joining the Company, Mr. Biscardi worked for
PricewaterhouseCoopers, LLP from 1993 to June 1997. Mr. Biscardi holds a B.B.A. in accounting from
Hofstra University. He is a Certified Public Accountant in New York and a member of the American
Institute of Certified Public Accountants, a member of the Healthcare Financial Management
Association and a member of the Financial Executives International.

J. Dennis Humble joined us in May 2011 as our Tieasurer. J. Dennis Humble joined us in April,
2011. as Treasurer. Prior to joining us he was Vice President and Treasurer with Res-Care, Inc. in
Louisville, KY, from September 2001 to April 2011. Prior to that he was Chief Financial Officer of the
Kentucky Housing Corporation, an agency of the Commonwealth of Kentucþ, from June 2006 to
September 2007. I|l4r. Humble holds an MBA in Finance from Bellarmine University in Louiwille, KY
and is a Certified Tieasury Professional.

Daniel H. Gølmarini has served as our Chief Tþchnolory Officer since August 1990. Mr. Galmarini
received his degree in Physics from the School of Exact Sciences of University of La Plata, Argentina.
In 1983, Mr. Galmarini obtained his certification of Specialist in Physics from the National Energy
Commission of Argentina. Between 1983 and 1990, he became Director of Physics of multiple
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institutions. He has a certification in Radiotherapy Physics from the American Board of Radiology. He
has held several teaching positions in universities in Argentina, and was instructor of theoretical physics
in Central America and Lecturer of Medical Physics at the University of Miami in Florida. He has

received several awards including the Best Scientific Work in Oncology in 1985 by the National
Academy of Medicine in Argentina on the subject.of Neuro-Oncological Stereotaxy. Mr. Galmarini is
the author of several publications in a variety of fields including teletherapy and brachytherapy physics
of radiation therapy, neurosurgery, radiobiology and computers applied to radiation therapy.
Mr. Galmarini is a member of the American Association of Physics in Medicine and the American
Brachytherapy Society.

Kurt L, Janøvitz joined us in March 2011 as our Senior Vice President of Managed Care and
Network Development. Prior to joining us, Mr. Janavitz worked for Assurant Health as Vice President,
Provider Management from September 2009 to March 2011 and UnitedHealth Group as Vice
President, Network Management from May 2003 to September 2009. Previously, Mr. Janavitz sperit a
number of years working in various consulting and management roles for Ernst & Young, Tiber Group
(now Navigant Consulting), Sachs Group (now Thomson Reuters Healthcare) and Dimension Data.
Mr. Janavitz holds a Masters in Business Administration in Finance and Marketing with distinction
from the Kellogg Graduate School of Management at Northwestern University and a Bachelor of A¡ts
in Psychology summa cum laude from Tufts University. He is also an active member of Rotary
International and a past board member of the American Heart Association of Southeastern Wisconsin.

James L. Elrod, Jr has been a member of our board of directors and the Chairman of our board of
directors since February 2008. Mr. Elrod is a Managing Director of Vestar and is currently the
Co-Head of its Global Healthcare Group. Prior to joining Vestar in 1998, Mr. Elrod was Executive
Vice President, Finance and Operations for Physicians Health Service, a public managed care company.
Prior to that, he was a Managing Director and Partner of Dillon, Read & Co. Inc. Mr. Elrod is
currently a director of Essent Healthcare, Inc. and National Mentor Holdings, Inc. and was a director
of Joerns Healthcare, LLC until August 2010. Mr. EI¡od received his A.B. from Colgate University and
his M.B.A. from Harvard Business School. Mr. El¡od's experience in the health care industry and
collective board experience, financial experience, and diverse personal background led to the conclusion
that Mr. Elrod should serye as a director of the Company.

AniI Shrivastøvahas been a member of our board of directors since February 2008. Mr. Shrivastava
is a Managing Director of Vestar, primarily focused on Healthcare investments. Mr. Shrivastava joined
Vestar in 2007. Previously, he was a partner at Bain & Company, Inc., the global consulting firm, as a
leader in their healthcare practice. Mr. Shrivastava is currently a director of MediMedia USA, LLC,
Sunrise Medical, Inc. and DeVilbiss Healthcare, LLC. Mr. Shrivastava received his B.A. from Harvard
University and his M.B.A. from llarvard Business School. Mr. Shrivastava's experience in the health
care industry and collective board experience, financial experience, and diverse personal background led
to the conclusion that Mr. Shrivastava should serve as a director of the Company.

Erin L. Russell has been a member of our board of directors since February 2008. Ms. Russell is a
Principal of Vestar, and is primarily focused on Healthcare investments. Ms. Russell joined Vestar in
2000. Previously, she was a member of the mergers and acquisitions group at PaineWebber, Inc.
Ms. Russell is currently a director and a member of the audit committee of DynaVox Inc. In addition,
she serves on the National Advisory Board of the Jefferson Scholars Foundation at the University of
Virginia. Ms. Russell received a B.S. from the Mclntire School of Commerce at the University of
Virginia and her M.B.A. from Harvard Business School. Ms. Russell's experience in the health care
industry board experience and diverse personal background led to the conclusion that Ms. Russell
should serve as a director of the Company.
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James H. Rubenstein, M.D. joined us in 1989 as a physician and has served as Secretary, Medical
Director and as a director since 1993. Dr. Rubenstein is also employed as a physician by our
wholly-owned subsidiary, 21.st Century Oncology,LLC. Prior to joining the Company, Dr. Rubenstein
was an Assistant Professor of Radiation Oncology at the University of Pennsylvania and later became
Co-Director of its Radiation Oncology Residency Program. He also served as Chairman of the
Department of Medicine for Columbia Regional Medical Center in Southwest Florida and became a

Clinical Assistant Professor at the University of Miami School of Medicine's Department of Radiology.
He is board certified in Internal Medicine by the American Board of Internal Medicine and in
Radiation Oncoloþ by the American Board of Radiology. He graduated f¡om New York University
School of Medicine and completed his internship and residency in internal medicine at Beth Israel
Hospital in Boston, at the same time working as an Assistant Instructor in internal medicine for
Harvard University's School of Medicine. Dr. Rubenstein's years of experience in the health care
industry career, particularly in radiation oncology and with the Company, as well as his familiarity with
all aspects of its business led to the conclusion that Dr. Rubenstein should serve as a director of the
Company.

Howard M. Sheridøn, M.D. is one of our founders and has served as a director since 1988.
Dr. Sheridan planned and developed our first radiation treatment center. Prior to joining us,

Dr. Sheridan served as President of the medical staff at Southwest Florida Regional Medical Center as

well as chairman of the Department of Radiology. Dr. Sheridan currently serves as Chairman of Edison
Bancshares, Inc. He previously served on the Advisory Board of Southeast Bank, N.4., and also served
as a founding Director and member of the Executive Compensation and Loan Committee of Heritage
National Bank from 1989 until September 1996, when Heritage was acquired by SouthTlust
Corporation. Dr. Sheridan has practiced interventional radiology and diagnostic radiologli in Fort
Myers, Florida from 1975 until accepting the chairmanship in April 2004.Dr. Sheridan is a member of
the American Medical Association, the Florida Medical Association, and the American College of
Radiology. Dr. Sheridan is the Vice President of 2Lst Century C.A.R.E., a non-profit dedicated to
cancer patient assistance, research and education. Dr. Sheridan is also on the Dean's Counsel of Tulane
Medical School. He graduated from Tì¡lane Medical School and completed his residenry at the
University of Colorado Medical Center. Dr. Sheridan is board certified by the American Board of
Radiology and the American Board of Nuclear Medicine. Dr. Sheridan's board experience, years of
experience in the health care industry crreer, particularþ in radiation oncology and with the Company,
as well as his familiarity with all aspects of its business since its founding led to the conclusion that
Dr. Sheridan should serye as a director of the Company.

Board Composition

Our Bylaws provide that our board of directors shall consist of the number of directors so

determined by its board of directors. Each diredtor serves for annual terms and until his or her
successor is elected and qualified. Vestar indirectly controls a majority of the capital stock of Parent,
which in turn holds 100% of. the capital stock of the Company, and as such, Vestar has the ability to
elect all of the members of our board of directors. The Company is also subject to certain agreements,
which provide Vestar with the ability to designate a specified number of members of our board of
directors and RT Investments' board of managers. The Company's board of directors presently consists
of seven members.

We are indirectly controlled by RT Investments, the direct owner of 100% of the capital stock of
Parent. RT Investments does not have a formal policy regarding the procedures by which equityholders
may recommend nominees to its board of managers. However, any recommendations received from
equityholders pursuant to our submission procedures are generally evaluated in the same manner that
potential nominees suggested by board members are evaluated. RT Investments is party to an Amended
and Restated Securityholders Agreement, pursuant to which the parties thereto must cause the board
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of managers of RT Investments to consist of four managers designated by Vestar and its affiliates, two
independent managers designated by an affiliate of Vestar after consultation with Dr. Dosoretz, and
two managers that are executives of the Company designated by Dr. Dosoretz after consultation with
Vestar, for so long as Dr. Dosoretz is the Chief Executive Officer of the Company, subject to a
reduction of the number of managers that are executives of the Company upon a decrease in the
ownership interests in RT Investments held by certain management holders or failure by the Company
to achieve certain performance targets. In addition, RT Investments is governed by an Amended and
Restated Limited Liability Company Agreement, pursuant to which Vestar and its affiliates shall
determine the number of persons comprising the board of managers of RT Investments in accordance
with the Amended and Restated Securityholders Agreement, all of whom shall be individuals as

determined pursuant to the Amended and Restated Securityholders Agreement. See "Item 13. Certain
Relationships and Related Tiansactions, and Director Independence."

Board Committees

RTS's board of directors has the authority to appoint committees to perform certain management
and administration functions. RTS's board of directors has provided for an Audit/Compliance
Committee, a Capital Allocation Committee and a Compensation Committee.

Audit I Compliønce Committee

Ms. Russell seÍves on the Audit/Compliance Committee, with Ms. Russell serving as the Chair.
The Audit/Compliance Committee is responsible for reviewing and monitoring our accounting controls,
related party transactions, internal audit functions and compliance with federal and state laws'that
affect our business and recommending to the board of directors the engagement of our outside
auditors. The Audit/Compliance Committee met eight times during 2010 and seven times during 20L1.
The Audit/Compliance Committee operates under a written charter effective as of May 16, 2008
adopted by our board of directors in May 2008. Our board of directors has determined that each of its
members is financially literate. Ilowever, as we are now privately held and controlled by affiliates of
Vestar, our board of directors has determined that it is not necessary to designate one or more of its
Audit/Compliance Committee members as an "audit committee financial expert" at this time.

CøpitøI Allocøtion C ommittee

Messrs. Elrod, Carey and Shrivastava and Ms. Russell serve on the Capital Allocation Committee,
with Mr. Elrod serving as the Chair. The Capital Allocation Committee reviews and either approves, on
behalf of the board of directors, or recommends to the Company's board of directors for approval all
material expenditures related to equipment, acquisitions and de novo development, among others. The
Capital Allocation Committee met one time during 2010 and six times during 2011. The Capital
Allocation Committee operates under a written charter effective as of May 16, 2008 adopted by our
board of directors in May 2008.

Comp en sation C ommitte e

Messrs. Sheridan and Elrod serye on the Compensation Committee, with Mr. Elrod serving as the
Chair.'The Compensation Committee reviews and either approves, on behalf of our board of directors,
or recommends to our board of directors for approval the annual salaries and other compensation of
our executive officers and individual unit incentive awards. The Compensation Committee also provides
assistance and recommendations with respect to our compensation policies and practices and assists

with the administration of our compensation plans. The Compensation Committee met one time during
2070 and one time during 201.1.. The Compensation Committee operates under a written charter
effective as of May L6, 2008 adopted by our board of directors in May 2008.
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Compensation Committee Interlocks and Insider Participation

Messrs. Sheridan and Elrod serve on the Compensation Committee. No executive officer of the
Company served as a director of any corporation for which any of these individuals served as an
executive officer, and there were no other compensation committee interlocks with the companies with
which these individuals or the Company's other directors are afTiliated.

Dr. Sheridan has certain related party relationships with us requiring disclosure under the rules
and regulations of the SEC. These related party relationships include, among other things, ownership
interests held by Dr. Sheridan in real estate partnerships, which own treatment centers and properties
leased by the Company, a medical services provider, to which we provide billing and collections services
and an insurance company which provides us with malpractice insurance coverage. See "Item 13.

Certain Relationships and Related Tiansactions, and Director Independence." Dr. Sheridan is one of
our founders and previously served as Chairman of our board of directors until February 2008.

Code of Ethics

RTS's board of directors expects its members, as well as its officers and employees, to act ethically
at all times and to acknowledge in writing their adherence to the policies comprising its code of
conduct and as applicable, in RTS's Code of Ethics for Senior Financial Officers and Chief Executive
Officer. The code of ethics is posted on our website located at www.rtec.com under the heading "Code
of Conduct for Principal Executive Officers and Senior Financial Officers" We intend to disclose any
amendments to RTS's code of ethics and any waiver from a provision of such code, as required by the
SEC, on our website within five business days following such amendment or waiver. Copies of the Code
of Ethics are available upon request, without charge, by writing or telephoning us at Radiation Therapy
Sewices, lnc, 2270 Colonial Boulevard, Fort Myers, Florida 33907, Attn: Corporate Secretary,
(239) 931.-127s.

Item L1. Executive Compensation

The business and operations of the Company are managed through RTS, our wholly owned
operating subsidiary, which is the parent of our provider subsidiaries. As such, the information set forth
below and in the remaining sections of this Item 11 are presented with respect to RTS.

References in this Item 11 to "we", "us", "our" and "the Company" are references to Radiation
Therapy Services, Inc. and its subsidiaries, consolidated professional corporations and associations and
unconsolidated affiliates, unless the context requires otherwise or unless indicated othelwise.

Compensation Discussion and Analysis

The following dßcussion and analysis of compensation anangements of our named executive fficers
should be read together with the compensation tables and related disclosures with respect to our current
plans, considerations, expectations and determinations regarding compensation.

Executive Surnmary

The primary objectives of our executive compensation policies are to attract and retain talented
executives to efiectively manage and lead our Company and create value for our equityholders.
Through our executive compensation policies, we seek to align the level of our executive compensation
with the achievement of our corporate objectives, thereby aligning the interests of our management
with those of our equityholders.

The compensation of our named executive officers generally consists of base salary, annual cash
incentive payments, long-term equity incentives and other benefits and perquisites. In addition, our
named executive officers are eligible to receive severance or other benefits upon termination of their

106



employment with us. In setting an individual executive officer's initial compensation package and the
relative allocation among different types of compensation, we consider the nature of the position being
filled, the scope of associated responsibilities, the individual's qualifications, as well as Vestar's
experience with other companies in its investment portfolio and general market knowledge regarding
executive compensation.

The discussion below explains our compensation decisions with respect to fiscal year 2011,, our last
fiscal year. Our named executive officers are Daniel E. Dosoretz, M.D., our President and Chief
Executive Officer since April 1997, Joseph M. Garcia, our Chief Operating Officer since March 20LL,
Constantine A. Mantz, M.D. who joined us in 2000 and has served as our Chief Medical Officer since
February 2011 and formerly as Senior Vice President of Clinical Operations from March 2009 to
February 2011., Kerrin E. Gillespie, who semed as our Senior Vice President and Chief Financial
Officer from March 20L0 until l0l4ay 20lI and Norton L. Tlavis who has been our Executive Vice
President and General Counsel since joining us in February 2008. Our named executive officers also
include Bryan J. Carey, our Vice Chairman and Chief Financial Officer since January 2012, who has
served as our Interim Chief Financial Officer previously from September 2009 until March 201,0 and
ÌMay 2071, to December 201,1.

Execulive Compensation Philosophy

The compensation policies for our named executive officers have been designed based upon our
view that the ownership by management of equity interests in our business is the most effective
mechanism for providing incentives for management to maximize gains for equityholders, that annual
cash incentive compensation should be linked to metrics that c.reate value for our equityholders and
that other elements of executive compensation should be set at levels that are necessary, within
reasonable parameters, to successfuþ attract, retain and motivate optimally talented and experienced
executives.

Role of Our Compensation Committee

Our Compensation Committee evaluates and determines the levels and forms of individual
compensation for our named executive officers. Under the term of its charter, our Compensation
Committee reviews and either approves, on behalf of the Company's board of directors, or
recommends to the Company's board of directors for approval the annual salaries and other
compensation for our executive officers and indivídual unit incentive awards. The Compensation
Committee develops and determines all components of executive officer compensation, as well as

provides assistance and recommendations to the Company's board of directors with respect to our
incentive-compensation plans, equity-based plans, compensation policies and practices and assists with
the administration of our compensation and benefit plans. Messrs. Sheridan and Elrod serve on the
Compensation Committee, which met one time during 2011.

Compensation Determinøtion Process

Our Compensation Committee determines or recornmends to the board of directors for
determination the compensation of each of our named executive officers and solicits input from our
Chief Executive Officer in determining the compensation (particularly base salary and annual cash
incentive payments) of our named executive officers. The Compensation Committee does not retain
compensation consultants to review our policies and procedures with respect to executive officer
compensation
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Effict of Accounting ønd Tizx Treatment on Compensation Decisions

In the review and establishment of our compensation program, we consider the anticipated
accounting and tax implications to us and our named executive officers. While we consider the
applicable accounting and tax treatment of alternative forms of equity compensation, these factors
alone are not dispositive, and we also consider the cash and non-cash impact of the programs and
whether a program is consistent with our overall compensation philosophy and objectives.

Rßk Considerations in Determining Compensation

'We regularly assess our compensation policies and practices in response to current public and
regulatory concern about the link between incentive compensation and excessive risk taking by
corporations. We have concluded that our compensation program does not motivate imprudent risk
taking and any risks involved in compensation are not reasonably likely to have a material adverse
effect on the Company. In reaching this conclusion, we believe that the following risk oversight and
compensation design features guard against excessive risk-taking:

. Establishing base salaries consistent with executives' responsibilities so that they are not
motivated to take excessive risks to achieve a reasonable level of financial security;

. Determining cash and equity incentive awards based on achievement of performance metrics
that provide a simple, but encompassing and powerful, performance goal that aligns the
strategies and efforts of the enterprise across operational groups and geographies, and also helps
ensure that extraordinary compensation is tied to creation of enhanced value for stockholders;

. Designing long-term compensation, including vesting provisions for equity compensation awards,
to reward executives for driving sustainable, profitable, growth for stockholders; and

. Ensuring oversight of the Compensation Committee in the operation of our compensation plans.

Elcments of Compensøtion

'We generally deliver executive compensation through a combination of annual base salary, annual
cash incentive payments, long-term equity incentives and other benefits and perquisites. We believe that
this mix of elements is useful in achieving our primary compensation objectives. The payment of
executive compensation is determined by the Compensation Committee, and we do not target any
particular form of compensation to encompass a majority of annual compensation provided to our
executive officers.

Base Salary and Production Incentive Bonuses. Base salaries are intended to provide a fixed level of
compensation sufficient to attract and retain an effective management team when considered in
combination with other performance- based components of our executive compensation program. We
believe that the base salary element is required to provide our named executive officers with a stable
i¡come stream that is commensurate with their responsibilities and competitive market conditions.
Annual base salaries are established on the basis of market conditions at the time we hire an executive.
Any subsequent modifications to annual base salaries are influenced by the performance of the
executive, the increased/decreased duties of the executive and by significant changes in market
conditions. We do not align compensation for our executive officers with market pay percentile
benchmarks. In addition, \rye are party to physician employment agreements with our physician named
executive officers, who provide significant clinical leadership in the Company beyond their executive
management roles in their capacities as physicians. These physician employment agreements provide for
production and ancillary incentive bonus arrangements generally based on achievement of a certain
level of collections or revenues by such individuals.
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The current base salaries described below were negotiated in connection with the Merger and are
based in part on salaries paid prior to the Merger. A summary of the base salary and production
incentive bonus arrangements with our named executive officers is as follows, except for Mr. Gillespie
who joined the Company in March 2010 and left the Company in May 2011 and Joseph Garcia who
joined the Company in March 2011,:

. Daniel E. Dosoretz, M.D.-We entered into an executive and a physician employment
agreement with Dr. Dosoretz in connection with the Merger, dated effective as of February 21,
2008, which provide for annual base salaries of $1,500,000 and $500,000, respectively.
Dr. Dosoretz is also eligible to participate in certain production and ancillary bonus
arrangements associated with the Company's Lee County, Florida radiation oncology centers and
certain other ancillary services provided in the Lee County, Florida local market.

. Joseph M. Garcia-We entered into an executive employment agreement with Mr. Garcia, dated
effective as of March t,2011, which provides for an annual base salary of $400,000.

. Constantine A. Mantz, M.D.-We entered into a physician employment agreement with
Dr. Mantz, dated effective as of July 1, 2003 and as amended, which provides for an annual base
salary of $1,100,000 and an annual production incentive bonus arrangement based on a
percentage of the professional component collections associated with the Company's Lee and
Monroe County, Florida radiation oncology centers and certain other ancillary services provided
in the Lee County, Florida local market.

. Kerrin E. Gillespie-We entered into an executive employment agreement with Mr. Gillespie,
dated effective as of February 8,2010, which provides for an annual base salary of $400,000.
Mr. Gillespie's employment ended on May L6,2011..

. Norton L. TLavis-We entered into an executive employment agreement with Mr. Tiavis in
connection with the Merger, dated effective as of February 21,2008, which provides for an
annual base salary of $900,000.

. Bryan J. Carey-Mr. Carey has sewed as the Company's Interim Chief Financial Officer since
ls4ay 207L and previously served as the Company's interim Chief Financial Officer from
September 2009 to March 2010 and has been a member of the Company's board of directors
since April 2009. Mr. Carey is a Managing Director of Vestar, primarily focused on healthcare
investments. We did not enter into an employment agreement with Mr. Carey and Mr. Carey
does not and did not receive any remuneration in connection with his service as interim Chief
Financial Officer. Effective January 7,2072, Mr. Carey's annual base salary is $475,000. We are
currently negotiating an executive employment agreement with Mr. Carey.

Annual Cash Incentive Payments. In addition to annual base salaries, our Compensation
Cornmittee and Company's board of directors generally award annual cash incentive payments to our
named executive officers. The annual cash incentive payments are intended to compensate our named
executive officers for achieving operating performance objectives in the current year that are important
to our success.

Cash incentive payments are awarded pursuant to individual bonus arrangements with each named
executive officer for each fiscal year. This bonus arrangement is designed to motivate, reward and
acknowledge achievement by our employees by explicitly tying annual cash bonus payments to the
achievement of annual performance targets based upon our consolidated financial results, as adjusted
based upon individual performance objectives. Our performance-based bonus plan is administered
jointly by our Chief Financial Officer, who is responsible for monitoring the financial performance
measurements, and, in respect of our executive officers, our Chief Executive Officer, who is responsible
for monitoring individual performance measurements for such individuals. Our Compensation
Committee approves all targets set by the Company's board of directors and payouts under our bonus

109



arrangements. Executives are generally eligible for payments under our performance-based bonus
arrangement if they have earned such payments for the prior fiscal year.

Pursuant to the terms of their executive employment agreements, certain named executive officers
were eligible to earn a fargel annual cash incentive payment for fiscal year 20II equal to either a

defined minimum amount or a percentage of that named executive officer's annual base salary, as

further described below:

. For fiscal year 2071, Dr. Dosoretz was eligible to earn an annual cash performance incentive
bonus award with a target bonus amount not less than $L,500;000 pursuant to a bonus plan
based on factors including, without limitation, the Company's achievement of pro forma adjusted
earnings before interest, taxes, depreciation and amortization ("PF Adjusted EBITDA'), net
debt targets and achievement of specified objectives. The relative weight of each factor in
determining the cash performance incentive bonus award was determined by the Company's
board of directors. PF Adjusted EBITDA also includes certain adjustments, such as loss on
extinguishment of debt, non-cash impairment losses and gainsfiosses on disposal of assets,
minority interest, equity-based compensation, employee severance and other costs, acquisition
costs, management fee to Vestar, adjustment related to sale-leaseback accounting, litigation
expenses, non-cash rent e4pense and other adjustments.

. For fiscal year 2077, Mr. Garcia is eligible to earn an annual cash performance incentive bonus
award with a target bonus amount up to 60% of his base salary pursuant to a bonus plan based
on factors including, without limitation, the Company's achievement of PF Adjusted EBITDA,
net debt targets and achievement of specified objectives.

. For fiscal year 207L, Mr. Gillespie is eligible to earn an annual cash performance incentive
bonus award with a target bonus amount up to 60Vo of his base salary pursuant to a bonus plan
based on factors including, without limitation, the Company's achievement of PF Adjusted
EBITDA, net debt targets and achievement of specified objectives.

. For fiscal year 201.1, Mr. Tlavis was eligible to earn an annual cash performance incentive bonus
award with a target bonus amount not less than $300,000 pursuant to a bonus plan based on
factors including, without limitation, the Company's achievement of PF Adjusted EBITDA, net
debt targets and achievement of specified objectives.

After target bonus award amounts are established as a defined minimum amount or percentage of
each named executive officer's base salary, the Company's board of directors establishes overall
Company performance targets as the next step in determining annual cash bonus payments. For fiscal
year 201.L, the Company's board of directors assigned a 60% weighting to PF Adjusted EBITDA
performance measure, a 4OVo weighting to net debt performance measure to encourage management to
focus more on making long-term investments to grow our business and a discretionary bonus for the
achievement of specified objectives.

At the on-target level of achievement for the PF Adjusted EBITDA performance metric, a named
executive officer's bonus payment is equal to 1,00Vo of his or her target bonus amount. At the maximum
target level of achievement, a named executive officer's bonus payment is equal fo 20OVo of his target
bonus amount. At the minimum larget level of achievement for PF Adjusted EBITDA and Net Debt
performance measures, a named executive officer's bonus payment is equal to 25Vo and L5Vo,

respectively, of his target bonus amount. Bonus payments for actual results that fall between the
minimum and maximum target performance levels are adjusted on a linear basis.
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The following table illustrates our overall performance in relation to our targets for PF Adjusted
EBITDA and net debt targets as well as achievement of specified objectives for fiscal year 2011:

Minimu¡¡r
Target Level

of Achievement

On-Thrget Maximum Actual Level of
Level of Target Level Level of Target

Achievement of Achievement ,A.chievement AchievedTlpe of Financial Performance Metric

PF Adjusted EBITDA $129.0 $139.0 $145.0 $128.1 Not Achieved
Net Debt $656.3 $668.7 $ - $675.3 Not Achieved
Specified Objectives Achieved

Our bonus plan for fiscal year 2011 is structured in the same manner as it was for fiscal year 201.0,

\4/ith financial performance being evaluated against PF Adjusted EBITDA and net debt targets and
achievement of specified objectives. The timing of payments under the bonus plan for fiscal year 2011,
is expected to be consistent with that for fiscal year 20L0.

Discretionøry Cøsh Bonuses. The compensation committee awarded a discretionary cash bonus to
the executive management team for the achievement of certain milestone accomplishments. The 2011
discretionary cash bonus amounts awarded to the executive management team are noted in the
following summary compensation table under the caption "non-equity incentive plan compensation.

The compensation committee determined the discretionary bonus awards based on the 2011
milestone accomplishments which included the following:

' Closing, integration and value added initiatives to the Medical Developers Acquisition.

' Closing the MHP transaction, developing a group practice model in the state of Michigan.

' Closing the radiation treatment center acquisitions in Redding, California and Goldsboro North
Carolina and entering into a letter of intent for the purchase of a radiation treatment center in
Sarasota, Florida.

' Strengthening the Company's clinical working relationships through 20 physician liaisons.

. Managed care pricing strategy and implementation.

' Expansion of medical group practices through hiring and acquisitions of approximately 17
physicians.

' September 30,2017 credit agreement amendment to provide flexibility for growth and covenant
modifications. Increase in the Revolver by $50.0 million.

' International acquisition of five radiation treatment centers in Argentina in November 2011.

Discretionary Cash Bonuses. In addition to the amounts described above that were awarded under
our A¡rnual Cash Incentive Pa¡rments in 2011, the Company's board of directors awarded a
discretionary cash bonus in fiscal year 201.1. to Mr. lavis in the amount of $50,000 in recognition of his
work related to our business development activities and a relocation cash bonus in fiscal year 2011 to
M¡. Garcia in the amount of $50,000 associated with his employment with the Company. Although the
Compensation Committee does not anticipate that discretionary cash bonuses will be routinely awarded,
it reserves the right to make such awards in the future as circumstances'warrant.

Long-Term Equity Incentives. We believe that our long-term financial success is achieved in part
through an ownership culture that encourages our named executive officers to focus on our long-term
performance through the use of equity-based compensation incentives.

The capital structure of RT Investments consists of four different classes of limited liability
company units: non-voting preferred equity units, Class A voting equity units, Class B non-voting equity
units and Class C non-voting equity units.
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, On February 21',2008, in connection with the Merger, we allowed our management to invest in RI
Investments by exchanging all or a portion of their shares in the predecessor Company's common stock
into non-voting preferred equity units of RT Investments and Class A voting equity units of RT
Investments and the number of non-voting preferred equity units and Class A voting equity units of RT
Investments held by our named executive officers is set forth in "Security Ownership of Certain
Beneficial Owners and Management."

Also, on February 21', 2008, in connection with the Merger, RT Investments adopted a new equity-
based plan and authorized for issuance under the plan approximately 7,494,111 units of limited liability
company interests consisting of 526,262 Class B non-voting equity units and 967,849 Class C non-voting
equity units. The Class B non-voting equity units time vest over 48 months and the Class C non-voting
equity units vest annually for 34 months based on certain performance conditions and/or investment
performance conditions being met or achieved and, in all cases, assuming continued employment. The
performance conditions relate to the Company achieving PF Adjusted EBITDA and net debt targets
that were established in connection with the Merger. The vesting schedule for the units described above
was designed to motivate our named executive officers and other members of management to enhance
our financial and operational performance and equity value over the long-term as well as to promote
executive retention. The following table presents the outstanding grants of Class B non-voting equity
units and Class C non-voting equity units to our named executive officers as of December 31,201.1:

Name Class B Units Class C Units

Daniel E. Dosoretz, M.D., President and Chief Executive
Officer

Joseph M. Garcia, Chief Operating Officer
Constantine A. Mantz, M.D., Chief Medical Officer . . . .

Kerrin E. Gillespie, former Senior Vice President and
Chief Financial Officer

Norton L. Tlavis, Executive Vice President and General
Counsel

Bryan J. Carey, Chief Financial Officer

282,428
20,831
9,420

337,235
53,974
21,777

4,166

42,707 10g,gg3

' Deferred Compensation PIan, We offer our named executive officers the opportunity to participate
in our 401(k) Profit Sharing Plan ("401(k) Plan"), which is a tax-qualified plan. Our discretionary
contributions to the 401(k) Plan are based upon our annual financial performance.

Other Benefits. We also provide various other benefits to certain of our named executive ofÏicers
that are intended to be part of a competitive compensation program. These benefits include:

. medical and life insurance;

. flexible spending accounts;

. vacation time;

. reimbursement for tax preparation and legal services;

. relocation benefits; and

. utilization of Company aircraft. t

We believe that these benefits are comparable to those offered by other companies.

Severance ønd Chønge in Control Benefits

Our named executive officers are entitled to certain severance benefits as set forth in their
respective employment agreements in the event of termination of employment. We believe these
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benefits are an essential element of our compensation program for our named executive officers and
assist us in recruiting and retaining talented individuals. Our Compensation Committee believes that
these benefits are valuable as they address the valid concern that it may be difficult for our named
executive officers to find comparable employment in a short period of time in the event of termination.
The severance benefits may differ for named executive officers depending on the positions they hold
and how difficult it might be or how long it might take for them to find comparable employment. The
employment agreements of our named executive officers do not contain change in control benefit
provisions providing for payments but the Management Unit Subscription Agreements for Class B
non-voting equity units of RT Investments and Class C non-voting equity units of RT Investments to
contain certain acceleration provisions in the event of a sale of the Company.

Summary Compensation Table

The following table provides summary information concerning compensation paid or accrued by us
to or on behalf of our named executive officers for services rendered to us during the prior th¡ee fiscal
years.

Fiscal srock t*i;*:ifl"" orher Annuat
Year Salary ($) Bonus ($)(1) Awards Compensation ($) Compensation ($) Tofal ($)

Daniel E. Dosoretz M.D.
President, Chief Executive
Officer and Director

Joseph M. Garcia,
Chief Operating Officer

Constantine A. Mantz, M.D.
Chief Medical Officer

Norton L. Tlavis
Executive Vice President and
General Counsel

Kerrin Gillespie(5) . .

former Chief Financial Officer

2011
201,0
2009

961,000
840,000
689,346

900,000
900,000
900,000

161,981
307,692

25,065
29,4',79
22,937

50,000

60,000

570,895
637,4'19
809,095

50,000
60,000

180,000

600,000
600,000
600,000

200,000

200,000
120,000
120,000

76,000

20L1 2,000,000
2070 2,000,000
2009 2,000,000

2011
201,0
2009

20t7
20t0
2009

r,53t,925
1,477,479
t,498,44L

t,t50,129
r,082,450
1,202,450

1,62,010
443,692

346,754

22,047(2)
87,1s4(2)
16,s36(2)

rze(4)
2,450(3)
2,4s0(3)

2e(4)

2,647,7t2
2,716,633
2,739,473

596,L54
'\-

30(4)

Bryan J
Chief

201,t
2010

20tr
201,0
2009

Carey(6) ... . .

Financial Officer
00,000

(1) The amounts set fo¡th in this column represent discretionary bonuses approved by the Company's board of directors
except for Dr. Dosoretz's 201L - 2009 bonuses and Dr Mantz's 20lL-2009 bonuses, which were based on production
and ancillary bonus arrangements set forth in their respective physician employment agreements.

(2) These amounts consist of: (i) compensation associated with the personal use of the Company's corporate aircraft in
201I, 20L0 and 2009 in the amounts of $21,918, $84,575 and $7tI,377, respectively; (ii) discretionary company profit-
sharing cont¡ibutions to our Profit Sharing 401(k) and Retirement Plan in 2010 and 2009 in the amounts of $2,450
and$2,450, respectively; and (iii) life insurance premiums paid by the Company lr;r201,t,2010 and 2009 of $129,
$129 and $2,709, respectively.

(3) These amounts consist of discretionary company profit-sharing cont¡ibutions to our Profit Sharing 401(k) and
Retirement Plan in 2OI0 and 2009.

These amounts consist of life insurance premiums paid by the Company in2017.

Mr. Gillespie's employment commenced on March 15,20L0 and ended on May 1,6,2011.

Mr. Carey's employment commenced on January I,2012. Mr. Carey has served as our Interim Chief Financial
Officer since May 2011 and previously served as our inte¡im Chief Financial Officer from August 2009 until
March 14,2010. In 2017we recruited Mr. Carey and awarded Mr. Carey $100,000 for his interim sewices as Chief
Financial Officer.

(4)

(s)

(6)
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Grants of Plan-Based Awards in Fiscal 201.1

The following table provides supplemental information relating to grants of plan-based awards to
our named executive officers in fiscal 2011.

Payout Levels Unrler Non-Equity
Incentive Plan Awards(1)

Minimum
($)

Thrget
($)

MaÍmum
($)

Daniel E. Dosoretz,. M.D.
Joseph M. Garcia . . .

Constantine A. Mantz, M.D.
Kerrin E. Gillespie. . . . .

Norton L. Tiavis
Bryan J. Carey .

300,000
48,000

48,000
60,000

1,500,000
240,000

240,000
300,000

Equity
Awards($)(2)

3,000,000
480,000

480,000
600,000

Àll Other
Stock

Awards:
Number of
Shares of
Stock or
Units(#)

(1) Thresholds under our non-equity performance incentive bonus plan are determined
annually by the Company's board of directors. Amounts represent potential payouts
relating to 20'J.l based on current based compensation. Amounts set forth in this table
exclude the achievement of specified objectives, which if achieved could provide an
additional 20Vo bonus based on a named executive ofticer's base salary.

Payout Levels Under Equity Incentive Plan .{wards

Grant Date
Fair Value of

Grant Unit
Date(l) Thrget (#) Class

Daniel E. Dosoretz, M.D. . . .

Joseph M. Garcia 3101.171,

3l07l17
20,837
53,8'74

Class B
Class C

11,4,362

262,905
Constantine A. Mantz, M.D. .

Kerrin E. Gillespie
Norton L. Tiavis
Bryan J. Carey .

(1) Date on which the restricted units were transferred to the named executive officer.

(2) Reflects the grant date fair value computed in accordance with Accounting Standards
Codification 718.
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Outstanding Equity Awards at 20ll Fiscal-Year End

The following table provides information regarding outstanding equity awards held by our named
executive officers as of the end of fiscal 2011.

Stock Awards

Equity Incentive Plan Awards

Market Value
of Shares or

Number of Shares or Units Units of Stock
of Stock That Have Not That Have Not

Vested(#) Vested($)(c)

Number of Unearned
Shares, Units or Other
Rights That Have Not

Vested(#)

Market or Payout
Value of Unearned

Shares, Units or
Other Rights'That

Have Not Vested($)(c)

Daniel E. Dosoretz, M.D. 70,607
Joseph M. Garcia . . . . . 15,623
Constantine A. Mantz, M.D. 2,105
Kerrin E. Gillespie. . . . .

Norton L. Tlavis 10,525
Bryan J. Carey .

Class B Units(a)
Class B Units(b)
Class B Units(a)

Class B Units
Class B Units(a)

Class B Units

387,632
85,'t't2
71,55',1

299,',|64
s3,8',14
19,35',7

Class C Units(a)
Class C Units(b)
Class C Units(a)

Class C Units
Class C Units(a)

Class C Units

1,462,850
262,905

94,462

5'7,',784 96,785 472,310

(u) Granted on February 2L,2008 in connection with the initial grants under the RT Investments equity-based incentive
plan, The vesting measurement date, as set forth in the relevant subscription agreement, fo¡ these units is
February 21,2008. The Class B non-voting equity units of RT Investments time vest over 48 months and the Class C
non-voting equity units of RT Investments vest annually for 34 months based on certain performance conditions
and/or investment performance conditions being met or achieved and, in all cases, assuming continued employment,
as explained in more detail above, under "Compensation Discussion and Analysis-Long-Term Equity Incentives."

(b) Units granted on March 1, 2011 with a vesting measurement date, as set fo¡th in the relevant subscription
agreement. The Class B non-voting equity units of RT Investments time vest over 46 months and the Class C
non-voting equity units of RT Investments vest annually for 36 months based on certain performance conditions
and/or investment performance conditions being met or achieved and, in all cases, assuming continued employment,
as explained in more detail above, under "Compensation Discussion and Analysis-Long-lbrm Equity Incentives."

(c) Payout value represents fair market value determined as of fiscal year-end, which is $5.49 per Class B non-voting
equþ unit of RT Investments and $4.88 per Class C non-voting equþ unit of RT Investments.

Option Exercises and Stock Vested

No options were issued, outstanding or exercised during fiscal 2011. For purposes of this disclosure
item, no units'werevested during fiscal 2011 such thatvaluewas realizeð, as the Company could
repurchase at cost the units of any executive who terminated his or her employment voluntarily during
fiscal 201.1. IIowever, if an executive officer were terminated without cause or resigned for good reason
as of the last day of the fiscal year, he or she would be entitled to receive proceeds for a portion of his
or her units. See "Compensation Discussion and Analysis-Tleatment of Equity Interests in Radiation
Therapy Services Holdings, Inc." below.

Pension Benefrts

The Company has no pension plans.

Nonqualiflred Deferred Compensation

The Company does maintain a nonqualified deferred compensation plans. None of the named
executives participated in the nonqualified deferred compensation plan in 2011.
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Employment Agreements

Executive ønd Physician Employment Agreements with Daniel E. Dosoretz, M.D.

Executive Employment Agreement, We have entered into an Executive Employment Agreement,
dated effective as of February 2!,2008, with Daniel E. Dosoretz, M.D., pursuant to which Dr. Dosoretz
serves as our President and Chief Executive Officer. The employment term is a five-year term with
automatic two-year extensions thereafter unless either party provides the other 120 days' prior written
notice of its intention not to rene\ry the employment agreement.

Dr. Dosoretz is currently entitled to receive an annual base salary of $1,500,000 and entitled to
such increases in his annual base salary as may be determined by the Company's board of directors or
compensation committee from time to time. With respect to the 20L0 fiscal year and each full fiscal
year during the employment term, Dr. Dosoretz is also eligible to earn an annual cash incentive
payment of not less than $1,500,000, the actual amount of the bonus to be determined by the
Company's board of directors pursuant to a bonus plan based on factors including, without limitation,
the Company's achievement of PF Adjusted EBITDA and net debt targets. PF Adjusted EBITDA also

includes certain adjustments, such as loss on extinguishment of debt, non-cash impairment losses and
gainsÄosses on disposal of assets, minority interest, equity-based compensation, employee severance and
other costs, acquisition costs, matragement fee to Vestar, adjustment related to sale-leaseback

accounting, litigation expenses, non-cash rent expense and other adjustments.

Dr. Doso¡etz is also entitled to particþate in our employee benefit plans on the same basis as

those benefits are generally made available to our other officers. Also, Dr. Dosoretz shall be entitled to
use the Company's corporate jet in a manner consistent with past practice, and in addition to use of
the plane in connection with the conduct of business on behalf of the Company, he is entitled to
200 hours of usage per year for personal use. We have also agreed to indemnify Dr. Dosoretz ín
connection with his capacity as our director and officer.

If Dr. Dosoretz resigns or otherwise voluntarily terrninates his employment and the termination is
not for good reason during the term of the agreement, he will be entitled to receive his base salary

accrued and unpaid through the date of termination and his earned and unpaid annual cash incentive
payment, if any, for the fiscal year prior to the termination date. Dr. Dosoretz shall also receive any

nonforfeitable benefits already earned and payable to him under the terms of any deferred
compensation, incentive or other benefit plan maintained by the Company, payable in accordance with
the terms of the applicable plan (all amounts in this section are referred to as 'Accrued
Compensation").

If Dr. Dosoretz's employment is terminated by us without "cause" (as defined in his employment
agreement) or by Dr. Dosoretz for "good reason" (as defined in his employment agreement), subject to
his execution of a release of claims against us and his continued compliance with the restrictive
covenants described below, and in addition to the payment of Accrued Compensation, the Company is

obligated to make monthly payments to Dr. Dosoretz for a period of 24 months after his termination
date. Each monthly payment shall be equal to ltzth of the sum of (i) Dr. Dosoretz's annual base salary,

as in effect at the termination date, plus (ii) the amount equal to the sum of his bonuses for the three
prior years divided by three. Dr. Dosoretz shall also be permitted to continue participation at the
Company's expense in all benefit and insurance plans, coverage and programs for one year in which he

was participating prior to the termination date.

If Dr. Dosoretz's employment terminates due to a "disability" (as defined in his employment
agreement), he will be entitled to receive the Accrued Compensation and any other disability benefits
payable pursuant to any long-term disability plan or other disability program or insurance policies
maintained or provided by the Company. If Dr. Dosoretz dies during the term of his employment term,
the Company shall pay to his estate a lump sum payment equal to the sum of (i) his Accrued
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Compensation and (ii) the board of director's good faith estimated annual cash incentive payment for
the fiscal year in which the death occurs (on a pro rate basis for the number whole or partial months in
the fiscal year in which the death occurs through the date of death) based on the performance of the
Company at the time of his death. In addition, the death benefits payable pursuant to any retirement,
deferred compensation or other employee benefit plan maintained by the Company shall be paid to the
beneficiary designated by Dr. Dosoretz in accordance with the terms of the applicable plan.

Dr. Dosoretz' Er<ecutive Employment Agreement also provides that if his Physician Employment
Agreement is terminated for any reason, but his Executivei Employment Agreement is not,
Dr. Dosoretz' annual base salary under the Executive Employment Agreement shall he increased to
$2,000,000.

Dr. Dosoretz is also subject to a covenant not to disclose our confidential information during his
employment term, and at all times during his employment term and ending on the later of (i) the fifth
anniversary of the Executive Employment Agreement and (ii) three years after his termination date,
Dr. Dosoretz covenants not to compete with us, not to interfere or disrupt the relationships we have
with any joint venture party, any patient, referral source, supplier or other person having a business
relationship with the Company, not to solicit or hire any of our employees and not to publish or make
any disparaging statements about us or any of our directors, officers or employees. If Dr. Dosoretz
breaches or threatens to breach these covenants, the Company shall be entitled to temporary and
injunctive relief, including temporary restraining orders, preliminary injunctions and permanent
injunctions, to enforce such provisions in any action or proceeding instituted in any court in the State
of Florida having subject matter jurisdiction. The provision with respect to injunctive relief shall not,
however, diminish the Company's right to claims and recover damages.

Physician Ernployment Agreement. In addition, we have entered into a Physician Employment
Agreement, dated as of February 2'J.,2008, with Dr. Dosoretz, pursuant to which Dr. Dosoretz shall
provide medical services as a radiation oncologist at such locations as are mutually agreed. The
employment term is a five-year term with automatic two-year extensions thereafter unless either party
provides the other 120 days' prior written notice of its intention not to renew the employment
agreement. For services rendered under the ?hysician Employment Agreement, Dr. Dosoretz shall
receive an annual base salary of $500,000, and the Company shall be obligated to pay all medical
malpractice insurance premiums during employment and any "tail" coverage premiums after
termination or expiration of this agreement.

Dr. Dosoretz may voluntarily terminate this agreement prior to the end of the term with or
without giving notice and the Company may terminate this agreement without cause at any time. The
Company may terminate the agreement due to a "disability" (as defined in the agreement) and the
agreement will automatically terminate upon Dr. Dosoretz's death. If the Executive Employment
Agreement is terminated for any reason, the Company shall have the right, but not the obligation to
terminate the Physician Employment Agreement, without any liability or obligation to him, other than
any Accrued Compensation. If the Executive Employment Agreement is terminated for any reason, but
the Physician Employment Agreement is not terminated, the Physician Employment Agreement shall
remain in full force and effect, except that (i) Dr. Dosoretz's base salary shall be increased to
$1,500,000; (ii) Dr. Ðosoretz shall be obligated to work five days per week rather than up to two days
per week as currently contemplated under the Physician Employment Agreement, and
(iii) Dr. Dosoretz shall be eligible to participate in such other bonus and benefit plans afforded other
senior physicians of the Company and receive comparable fringe benefits to such other senior
physicians.

Dr. Dosoretz is also subject to covenants not to compete under the Physician Employment
Agreement whereby in the event of the termination of this agreement for any reason, Dr. Dosoretz
agrees, with certain exceptions, not to directly or indirectly engage in the practice of radiation therapy
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or oncology, or otherwise compete wìth us (as defined in the agreement) for a period beginning on the
date of the Physician Employment Agreement and ending on the later of (i) the fifth anniversary of the
Physician Employment Agreement and (ii) three years after his termination date.

Executive Employment Agreement with Joseph M. Gørciø

We have entered into an executive employment agreement, dated effective as of March 1,201\,
with Joseph M. Garcia, pursuant to which Mr. Garcia serves as Chief Operating Officer. The
employment term is a three-year term beginning February 7, 2011. with automatic two-year extensions
thereafter unless either party provides the other 120 days' prior written notice of its intention not to
renew the employment agreement.

Mr. Garcia is currently entitled to receive an annual base salary of $400,000 and entitled to such
increases in his annual base salary as may be determined by the Company's board of directors or
compensation committee from time to time. With respect to the 20LL fiscal year and each full fiscal
year during the employment term, Mr. Garcia is also eligible to earn an annual cash incentive payment
of up to 60Vo of. his base salary, the actual amount of the bonus to be determined by the Company's
board of directors pursuant to a bonus plan based on factors including, without limitation, the
Company's PF Adjusted EBITDA and net debt targets. Mr. Garcia is also entitled to participate in our
employee benefit plans on the same basis as those benefits are generally made available to our other
officers. We have also agreed to indemnify Mr. Garcia in connection with his capacity as an officer.

If Mr. Garcia's employment is terminated by us during the term of the agreement, he is entitled to
his Accrued Compensation.

If Mr. Garcia's employment is terminated by us without "cause" (as defined in his employment
agreement) or by Mr. Garcia for "good reason" (as defined in his employment agreement), subject to
his execution of a release of claims against us and his continued compliance with the restrictive
covenants described below, and in addition to the payment of the Accrued Compensation, the
Company is obligated to make monthly payments to Mr. Garcia for a period of 12 months after his
termination date. Each monthly payment shall be equal to r/tzth of Mr. Garcia's annual base salary as in
effect at the termination date; provided that payments that otherwise would have been made during the
60 day period after the termination date shall be made on the first payroll period after the 60th day
following the termination date and shall include payment of any amounts that would have otherwise be
due prior thereto.

If Mr. Garcia resigns or voluntarily terminates the agreement without "good reason", he shall be
entitled to receive his Accrued Compensation.

If Mr. Garcia's employment terminates due to "disability" (as defined in his employment
agreement), he will be entitled to receive the Accrued Compensation and any other disability benefits
payable pursuant to any long-term disability plan or other disability program or insurance policies
maintained or provided by the Company. If Mr. Garcia dies during the term of his employment term,
the Company shall pay to his estate a lump sum payment equal to the sum of (i) his Accrued
Compensation and (ii) the estimated annual cash incentive payment for the fiscal year in which the
death occurs (on a pro rate basis for the number whole or partial months in the fiscal year in which the
death occurs through the date of death). In addition, the death benefits payable pursuant to any

retirement, deferred compensation or other employee benefit plan maintained by the Company shall be
paid to the beneficiary designated by Mr. Garcia in accordance with the terms of the applicable plan.

Mr. Garcia is also subject to a covenant not to disclose our confidential information during his
employment term, and at all times during his employment term and ending 18 months after his
termination date, Mr. Garcia covenants not to compete with us, not to interfere or disrupt the
relationships we have with any joint venture party, any patient, referral source, supplier or other person
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having a business relationship with the Company, not to solicit or hire any of our employees and not to
publish or make any disparaging statements about us or any of our directors, officers or employees. If
Mr. Garcia breaches or threatens to breach these covenants, the Company shall be entitled to
temporary and injunctive relief, including temporary restraining orders, preliminary injunctions and
permanent injunctions, to enforce such provisions in any action or proceeding instituted in any court in
the State of Florida having subject matter jurisdiction. The provision with respect to injunctive relief
shall not, however, diminish the Company's right to claims and recover damages.

Physician Employment Agreement with Constantine A. Mantz, M.D.

We have entered into a physician employment agreement with Constantine A. Mantz, dated
effective as of July 7,2003 and as amended, pursuant to which Dr. Mantz serves as our Senior Vice
President of Clinical Operations and provides medical services as a radiation oncologist. The
employment term commenced on July 1, 2003 and is a five-year term with automatic one-year
extensions thereafter unless either party provides the other 90 days' prior written notice of its intention
not to renew the employment agreement. Dr. Mantz is currently entitled to receive an annual base
salary of $1,100,000 and the Company shall be obligated to pay all medical malpractice inswance
premiums during employment and any "tail" coverage premiums after termination or expiration of this
agreement if Dr. Mantz's employment is terminated without cause, or due to death or disability.
Further, during Dr. Mantz's employment, the Company will provide basic hospital and major medical
insurance coverage to him to the extent obtainable with coverage amounts as the Company shall in its
sole discretion determine and subject to the limitations and restrictions of the Company's group health
plan.

In addition, Dr. Mantz is entitled to receive an annual production incentive bonus of up to
$1,000,000 based on 22-5Vo of the collections of professional fees (as defined) greater than $1,025,000
with respect to the Company's Lee and Monroe County, Florida radiation oncology centers and certain
other ancillary services provided in the Lee County, Florida local market.

Dr. Mantz and the Company may terminate this agreement prior to the end of the term by giving
90 days notice. If an event of termination occurs for any reason, Dr. Mantz shall be entitled to
(i) receive his Accrued Compensation determined as of the effective date of termination and not
theretofore paid and (ii) receive or continue to receive benefits due or payable under any pension or
profit sharing plan and any disability, medical and life insurance plans maintained by the Company.

Dr. Mantz is also subject to a covenant not to disclose our confidential i¡formation during his
employment term and at all times during his employmert term and ending two years after his
termination date, Dr. MarÍz is agrees (i) not to practice radiation oncology at any center in Lee,
Collier or Charlotte County, Florida or at those hospitals in Lee, Collier or Charlotte County, Florida
where physicians employed by the Company or an affiliate of the Company aÍe, at the time of such
termination, practicing radiation oncology, and (ii) not to solicit or hire any of our employees.

Executive Employment Agreement with Kerrin E. Gillespie

We had entered into an executive employment agreement, dated effective as of February 8, 2010,
with Kerrin E. Gillespie, pursuant to which Mr. Gillespie previously served as Senior Vice President
and Chief Financial Officer. The employment term was a three-year term beginning March 15,2010
with automatic two-year extensions thereafter unless either party provides the other 120 days' prior
written notice of its intention not to renew the employment agreement.

Mr. Gillespie was entitled to receive an annual base salary of $400,000 and was entitled to such
increases in his annual base salary as may be determined by the Company's board of directors or
compensation committee from time to time. With respect to the 20L0 fiscal year and each full fiscal
year during the employment term, Gillespie is also eligible to earn an annual cash incentive payment of
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up to 60Vo of his base salary, the actual amount of the bonus to be determined by the Company's
board of directors pursuant to a bonus plan based on factors including, without limitation, the
Company's PF Adjusted EBITDA and net debt targets. Mr. Gillespie was also entitled to participate in
our employee benefit plans on the same basis as those benefits are generally made available to our
other officers. We have also agreed to indemnify Mr. Gillespie in connection with his capacity as an

officer.

Effective May L6, 2011, Mr. Gillespie resigned without "good reason", and was entitled to receive
his Accrued Compensation.

Mr. Gillespie is also subject to a covenant not to disclose our confidential information during his
employment term, and at all times during his employment term and ending 18 months after his
termination date, Mr. Gillespie covenants not to compete with us, not to interfere or disrupt the
relationships we have with any joint venture party, any patient, referral source, supplier or other person
having a business relationship with the Company, not to solicit or hire any of our employees and not to
publish or make any disparaging statements about us or any of our directors, officers or employees. If
Mr. Gillespie breaches or threatens to breach these covenants, the Company shall be entitled to
temporary and injunctive relief, including temporary restraining orders, preliminary injunctions and
permanent injunctions, to enforce such provisions in any action or proceeding instituted in any court in
the State of Florida having subject matter jurisdiction. The provision with respect to injunctive relief
shall not, however, diminish the Company's right to claims and recover damages.

Mr. Gillespie's employment ended on May 16,201L.

Executive Employment Agreement wiîh Norton L. Travß

We have entered into an executive employment agreement, dated effective as of February 21,2008,
with Norton L. Tiavis, pursuant to which Mr. lavis seryes as our Executive Vice President and General
Counsel. The employment term is a five-year term with automatic two-year extensions thereafter unless

either party provides the other 120 days' prior written notice of its intention not to renew the
employment agreement. On February 3, 20'J.1, the employment agreement was amended to provide for
a termination date of February 3,20'1.6 with automatic extensions thereafter unless either party provides
the other 120 days prior written notice not to renew the agreement.

Mr. Tiavis is currently entitled to receive an annual base salary of $900,000 and entitled to such
increases in his annual base salary as may be determined by the Company's board of directors or
compensation committee from time to time. With respect to the 2010 fiscal year and each full fiscal
year during the employment term, Mr. Tfavis is also eligible to earn an annual cash incentive payment
of not less than $300,000, (as the Company's board of directors may, but not be obligated to adjust
from time to time, the "Tiavis Tärget Bonus"), the actual arnount of the bonus to be determined by the
Company's board of directors pursuant to a bonus plan based on factors including, without limitation,
the Company's PF Adjusted EBITDA and net debt targets. Mr. Tlavis is also entitled to participate in
our employee benefit plans on the same basis as those benefits are generally made available to our
other officers. We have also agreed to indemnify Mr. Tiavis in connection with his capacity as an
officer.

If Mr. Tiavis' employment is terminated by us during the term of the agreement, he will be
entitled to receive his Accrued Compensation.

If Mr. Tlavis' employment is terminated by us without "cause" (as defined in his employment
agreement) or by Mr. TÌavis for "good reason" (as defined in his employment agreement), subject to
his execution of a release of claims against us and his continued compliance with the restrictive
covenants described below, and in addition to the payment of the Accrued Compensation, the
Company is obligated to make monthly payments to Mr. Tiavis for a period of 24 months after his
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termination date. Each monthly payment shall be equal to lnth of the sum of (i) Mr. Tiavis' annual
base salary, as in effect at the termination date, plus (ii) the TÌavis Tärget Bonus for the year
immediately prior to the year during which termination occurs. -

If Mr. Tiavis resigns or voluntarily terminates the agreement without "good reason", he will be
entitled to receive his Accrued Compensation.

If Mr. lavis' employment terminates due to his "disability" (as defined in his employment
agreement), he will be entitled to receive the Accrued Compensation and any other disability benefits
payable pursuant to +ny long-term disability plan or other disability program or insurance policies
maintained or provided by the Company. If Mr. Tiavis dies during the term of his employment term,
the Company shall pay to his estate a lump sum pa)¡ment equal to the sum of (i) his Accrued
Compensation and (ü) the estimated annual cash incentive payment for the fiscal year in which the
death occurs (on a pro rate basis for the number whole or partial months in the fiscal year in which the
death occurs through the date of death). In addition, the death benefits payable pursuant to any
retirement, deferred compensation or other employee benefit plan maintained by the Company shall be
paid to the beneficiary designated by Mr. Tiavis in accordance with the terms of the applicable plan.

Mr. Tlavis is also subject to a covenant not to disclose our confidential i¡formation during his
employment term, and at all times during his employment term and ending three years after his
termination date, Mr. Tiavis covenants not to compete with us, not to interfere or disrupt the
relationships we have with any joint venture party, any patient, referral source, supplier or other person
having a business relationship with the Company, not to solicit or hire any of our employees and not to
publish or make any disparaging statements about us or any of our directors, officers or employees. If
Mr. Tlavis breaches or threatens to breach these covenants, the Company shall be entitled to temporary
and injunctive relief, including temporary restraining orders, preliminary injunctions and permanent
injunctions, to enforce such provisions in any action or proceeding instituted in any court in the State
of Florida having subject matter jurisdiction. The provision with respect to injunctive relief shall not,
however, diminish the Company's right to claims and recover damages.

Executive Employment Agreement with Bryøn J. Cørey

'We are currently negotiating an executive employment agreement with Mr. Carey and he received
$100,000 as remuneration in conjunction with his capacity of interim Chief Financial Officer. Mr. Carey
does not and did not participate in the annual cash performance incentive bonus plan and did not
receive any discretionary or other bonuses.

Potential Payments upon Termination

The following disclosure indicates the potential payments and benefits to which our named
executive officers would be entitled upon termination of employment. All calculations are based on an
assumed termination date of December 31, 201L. The disclosure below does not include payments and
benefits to the extent they are provided generally to all salaried employees upon termination of
employment and do not discriminate in scope, terms or operation in favor of the named executive
officers. Potential payments upon termination attributable to Mr. Watson and Mr. Gillespie are not
presented below since they did not receive any such payments as a result of his voluntarily termination
of employment with the Company on August 31,2009 and May 16, 201L, respectively. Potential
payments upon termination attributable to Mr. Carey are not presented below since we did not enter
into an employment agreement with Mr. Carey and he was not otherwise entitled to such termination
payments or benefits.
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Potential Payments to Each Named Executive Officer

Daniel E. Dosoretz, M.D., President and Chief Executive Offrcer(l)

Event

For cause or resignation without good
reason

Involuntary termination without cause,
resignation for good reason

Voluntary resignation
Disability or death(2)

4,200,000 600,000 19,000 4,918,000

600,000 600,000

(1) The potential payments and benefits upon termination of employment described above are
pursuant to the terms of Dr. Dosoretz's Executive Employment Agreement.

(2) The executive or beneficiary shall be entitled to (a) disability benefits payable pursuant to any
long-term disability plan or other disability program or insurance policies maintained or provided
by the Company and (b) death benefits payable pursuant to any retirement, deferred compensation
or other employee benefit plan maintained by the Company in accordance with the terms of the
applicable plan or plans.

Joseph M. Garcia, Chief Operating Officer(l)

Cash
Cash Severance Medical &

Severance Payment Dental
Lump Over ïlwo Healthcare

Paymenf Years Benefits Total
($) ($) ($) ($)

Cash
Severance

Lurnp
Payrnent

($)

Cash
Severance
Payment
Over 18
Months

($)

Non-Equity
Incentive Plan
Compensation

($)

Medical &
Dental

Ilealthcare
Benefits

($)
Total

Event ($)

For cause or resignation without good reason
Involuntary termination without cause,

resignation for good reason 600,000 200,000 800,000
Voluntary resignation,
Disability or death(2) . . 200,000 200,000

(1) Mr. Garcia's employment commenced on February 7,2011.

(2) The executive or beneficiary shall be entitled to (a) disability benefits payable pursuant to any
long-term disability plan or other disability program or insurance policies maintained or provided
by the Company and (b) death benefits payable pursuant to any retirement, deferred compensation
or other employee benefit plan maintained by the Company in accordance with the terms of the
applicable plan or plans.
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Constantine A. Mantz, M.D., Senior Vice President of Clinical Operations

Event

Cash
Severance

Lump
Payment

($)

Cash
Severance
Payment

($)

Non.Equity
Incentive Plan
Compensation

Medical &
Dental

Healthcare
Benefits

($)
Total

($)($)

For cause or resignation without good reason. . . .

Involuntary termination without cause, resignation
for good reason

Voluntary resignation
Disability or death(1)

(1) The executive or beneficiary shall be entitled to (a) disability benefits payable pursuant to any
long-term disability plan or other disability program or insurance policies maintained or provided
by the Company and (b) death benefits payable pursuant to any retirement, deferred compensation
or other employee benefit plan maintained by the Company in accordance with the terms of the
applicable plan or plans.

Norton L. Thavis, Executive Vice President and General Counsel

Medical &
Dental

I{ealthcare
Beneñfs

($)
Total

Event

For cause or resignation without good
reason

Involuntary termination without cause,
resignation for good reason

Voluntary resignation
Disability or death(1)

2,200,000 200,000 2,400,000

200,000 200,000

(1) The executive or beneficiary shall be entitled to (a) disability benefits payable pursuant to any
long-term disability plan or other disability program or insurance policies maintained or provided
by the Company and (b) death benefits payable pursuant to any retirement, deferred compensation
or other employee benefit plan maintained by the Company in accordance with the terms of the
applicable plan or plans.

Tleatment of Equity Interests in RT Investments

Upon the termination of the executive's employment with the Company for any reason whatsoever,
(a) all unvested Class B non-voting equity units of RT Investments held by the executive as of the
termination date shall expire and be immediately forfeited and canceled in their entirety as of the
termination date and (b) all vested Class B non-voting equity units of RT Investments held by the
ex.ecutive shall remain outstanding, except that if executive's employment is terminated by the Company
for cause at any time or by the executive without good reason during the two year period following the
grant date, or if executive engages in any non-compete activities prohibited under his employment
agreement and as further defined in the Management Unit Subscription Agreement for Class B
non-voting equity units of RT Investments and Class C non-voting equity units of RT Investments
during the time that such activities are prohibited, then all Class B Units (whether vested or unvested)
and all Class C non-voting equity units of RT Investments (whether vested or unvested) held by such

($)

Cash
Cash Severance

Severance Payment
Lump Over

Payment TVo Years
($) ($)
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terminated executive shall expire and be immediately forfeited and canceled in their entirety as of the
earlier of the termination date or the date executive engages in such prohibited activities.

Upon the termination of the executive's employment with the Company for any reason whatsoever,
the Class C non-voting equity units of RT Investments held by the executive shall be treated as follows:

(i) it as of the termination date, Vestar has not received cash distributions that results in a

multiple of investment that is equal to two and one half times Vestar's total capital
contributions (the "First Performance Hurdle"), then all of the Class C non-voting equity units
of RT Investments held byrthe executive shall be immediately forfeited and canceled, except
that any Class C non-voting equity units of RT Investments that have become vested shall
remain outstanding;

(ii) if, as of the termination date, the First Performance Hurdle has been achieved but Vestar has
not received cash distributions that results in a multiple of investment that is equal to three
times Vestar's total capital contribution (the "Second Performance Hurdle"), than all Class C
non-voting equity units of RT Investments held by the executive shall be immediately forfeited
and canceled, except that any Class C non-voting equity units of RT Investments that have
become vested shall remain outstanding; or

(iü) it as of the termination date, the Second Performance Hurdle has been achieved, then all
Class C non-voting equity units of RT Investments that have become vested shall remain
outstanding.

Notwithstanding the above, if (i) the executive's employment ïvith the Company is terminated for
any reason other than (A) bV the Company for cause or (B) by the executìve \ryithout good reason
during the two year period subsequent to the grant date of the Class C non-voting equity units of RT
Investments and (ii) a sale of the Company occurs within six months following the termination date
that results in Vestar receiving proceeds from such sale together with any distributions made at the
same time or as or prior to the consummation of the sale, that would have resulted in the executive
being entitled to retain a greater number of Class C non-voting equity units of RT Investments if the
executive had remained employed by the Company through the date of the sale of the Company that
the number of Units retained by the executive pursuant to the foregoing provisions, then (x) such
additional Class C non-voting equity units of RT Investments shall be deemed to remain outstanding as

of the time of the consummation of the sale of the Company, (y) the amount of any distributions by
the Company that the executive shall be entitled to receive with respect to the Class C non-voting
equity units of RT Investments held by the executive shall be governed by the applicable section of the
Amended and Restated Limited Liability Company Agreement of Radiation Therapy Investments, LLC
and give effect to such additional Class C non-voting equity units of RT Investments , and (z) the
amount of the proceeds that the executive shall be entitled to receive with respect to the Class C
non-voting equity units of RT Investments held by the executive in such sale of the Company shall be
governed by the applicable sections of the Amended and Restated Securityholders Agreement
described below. See "Certain Relationships and Related Party Tiansactions."

Further, if the executive's employment with the Company terminates for any reasons set forth in
clauses (Ð, (iÐ or (iü) below prior to the Company's initial public offering (in any event excluding
termination of employment by retirement prior the Company's initial public offering), the Company
shall have the right and option to purchase for a period of 90 days following the termination date, and
each member of the executive group shall be required to sell to the Company, any of all of such Units
then held by such member of the executive group, at a price per unit equal to fair market value, as

defined in the Management Unit Subscription Agreement (measured as of the later of (x) the
termination date and (y) the six month anniversary of the grant date) of such vested Class B non-votilg
equity unit or vested Class C non-voting equrty unit, as applicable provided that the Company's board
of directors shall have the right, in its sole discretion, to increase the purchase price as set forth above
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if the executive's active employment with the Company is terminated due to: (i) the disability or death
of the executive; (ii) (A) by the Company without cause or (B) by the executive with good reason; or
(iii) any other reason not set forth in (i) or (ii) above after the second anniversary of the grant date.

Compensation Committee Report

The Compensation Committee has reviewed and discussed the Compensation Discussion and
Analysis with management. Based upon this review and discussion, the Compensation Committee
recommended to the Company's board of directors that the Compensation Discussion and Analysis be
included in this Registration Statement.

Submitted by the Compensation Committee of the Company's board of directors:

James L. Elrod, Jr. (Chair)
Howard M. Sheridan, M.D.

Directors Compensation

The following tables provide information concerning certain of our employees who are not named
executive officers but who serve as a director on the Company's board of directors. We do not provide
any remuneration to the members of the Company's board of directors other than to the directors
listed below and the compensatory arrangements with certain of our directors desþated as a named
executive office other than for director services. See "Executive Compensation" and "Certain
Relationships and Related Party Tiansactions." Shares and stock options are not included in this table
because none were issued during fiscal 2011 and none were outstanding at fiscal year-end. Further,
changes in pension value and nonqualified deferred compensation earnings are also not included in this
table because the Company does not maintain any pension plans and the Directors did not participate
in our nonqualified deferred compensation plans.

Fees Earned or
Paid in Cash($)

Non-Equity
Incentive Plan

Compensation($) (1)

All Other
Ännual

Compensation($)
Stock

Award($) Total($)

Howard M. Sheridan, M.D.
James H. Rubenstein, M.D.

305,188(2)
675,194(3)

305,188
675,194

(1) Dr. Rubenstein participates in the Company's annual cash incentive bonus award plan. See

"Executive Compensation." For fiscal year 201.L,Dr. Rubenstein was eligible to earn an annual
cash performance incentive bonus award with atarget bonus amount not less than $400,000
pursuant to a bonus plan based on factors including, without limitation, the Company's
achievement of PF Adjusted EBITDA and net debt targets. The relative weight of each factor in
determining the cash performance incentive bonus award was determined by the Company's board
of directors. PF Adjusted EBITDA also includes certain adjustments, such as loss on
extinguishment of debt, non-cash impairment losses and gains/losses on disposal of assets, minority
interest, equity-based compensation, employee severance and other costs, acquisition costs,
management fee to Vestar, adjustment related to sale-leaseback accounting, litigation expenses,

non-cash rent expense and other adjustments. For fiscal year 2071, the Company's board of
directors assigned a 60Vo weighting to PF Adjusted EBITDA performance measure, a 20Vo

weighting to net debt performance measure to encourage management to focus more on making
long-term investments to grow our business, and a 20Vo weighting to achievement of specified
objectives. The specified objectives were achìeved in 2010 in addition to the achievement of the PF
Adjusted EBITDA and net debt targets at the minimum levels.

(2) We entered into an Executive Employment Agreement with Dr. Sheridan in comection with the
Merger under which Dr. Sheridan provides corporate executive services and support in such areas
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as strategic planning, mergers and acquisitions, and physician, payor and hospital relationships.
This agreement provides for a base salary of $300,000 and a performance incentive bonus at the
discretion of the Company's board of directors, or it's Compensation Committee. Compensation
associated with the personal use of the Company's corporate aircraft in 2011 of $4,807 and life
insurance premiums paid by the Company in 201.1. of $381. Dr. Sheridan did not receive a
discretionary bonus in fiscal 2011.

(3) We entered into an Executive Employment Agreement with Dr. Rubenstein in conjunction with
the Merger in which Dr. Rubenstein serves as Secretary and Medical Director. This agreement
provides for a base salary of $400,000 and particþation i¡ the annual cash performance incentive
bonus award plan as described above. In addition, we entered into a Physician Employment
Agreement with Dr. Rubenstein also in connection with the Merger which provided for an annual
base salary of $300,000. The Physician Employment Agreement was amended in February 2010, to
reduce the annual base salary to $200,000. In 2011, Dr. Rubenstein received $25,065 pursuant to a

production and ancillary bonus arrangement, a $50,000 discretionary bonus for his dedicated
services in the field of radiation oncology and life insurance premiums paid by the Company in
20lt of $129.

In the event that either the Physician Employment Agreement or Executive Employment
Agreement is te¡minated for any reason, Dr. Rubenstein's annual base salary under the respective
continuing agreement shall be increased to $700,000.

Grants of Plan-Based Awards in Fiscal 2011

The following table provides supplemental information relating to grants of plan-based awards to
our directors in fiscal 2011.

Payout Levels
Under Non-Equity Incentive

Plan Awards

Payout Iævels
Under Equity Incentive

PIan Awartls

.AIl Other
Stock Ärvards:

Number of
Shares of
Stock or
Units(#)

Maximum
($)

Howard M. Sheridan, M.D.
James H. Rubenstein, M.D. 80,000 400,000 800,000

(L) Thresholds under non-equity performance incentive bonus plan are determined annually by the
Company's board of directors. Amounts set forth in this table exclude the achievement of specified
objectives, which if achieved could provide an additional 20Vo bonus based on the director's base
salary.

Grant Minimum
Date(l) ($)

Maximum Minimum
($) ($)

Thrget
($)

Thrget
($)
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Outstanding Equity Awards at 201l Fiscal-Year End

The following table provides information regarding outstanding equity awards held by our directors
as of the end of fiscal 2011. Shares and stock options are not included in this table because none were
issued during fiscal 2011 and none were outstanding at fiscal year-end.

Stock Äwards
Equity

Plan
Incentive
Awards

Number of Shares or
Units of Stock
That Have Not

Vested(#)

Market Value of
Shares or

Units of Stock
That Have Not

Vested($)(b)

Number of Unearned
Shares, Units or Other
Rights That Have Not

Vested(#)

Market or Payout
Value of Unearned

Shares, Units or
Other Rights That

Have Not Vested($)(b)

Howard M. Sheridan, M.D.
James H. Rubenstein, M.D.

1,053 Class B Units(a) 5,778 9,678 Class C Units(a)
3,L58 Class B Units(a) 17,335 29,035 Class C Units(a)

47,231
74L,693

(u) Granted on February 21,2008 in connection with the initial grants unde¡ the Company's equity-based incentive plan. The
vesting measurement date, as set forth in the relevant subscription agreement, for these units is February 2I,2008.^I\e
Class B non-voting equity units of RT Investments vest ove¡ 48 months and the Class C non-voting equity units of RT
Investments vest annually for 34 months based on certain performance conditions and/or market conditions being met or
achieved and, in all cases, assuming continued employment, as explained in more detail above, under "Compensation
Discussion and Analysis-Long-Tbrm Equity Incentives."

(b) Payout value represents fair market value determjned as of fiscal year-end, which is $5.49 per Class B non-voting equity
unit of RT Investments and $4.88 per Class C non-voting equity unit of RT Investments.

As of December 31,,2011, each director held the following total numbers of units of RT
Investments (including those not set forth above because they are vested):

. Dr. Sheridan held 3,158 Class B non-votin! equity units and 1,2L0 Class C non-voting equity
units; and

. Dr. Rubenstein held 9,473 Class B non-voting equity units and 3,629 Class C non-voting equity
units.

Option Exercises and Stock Vested

No options were issued, outstanding or exercised during fiscal 201.1. For purposes of this disclosure
item, no units were vested during fiscal 2011 such that value was realrzed, as the Company could
repurchase at cost the units of any executive or director who termi¡ated his or her employment
voluntarily during fiscal 2011. IIowever, if an executive or directonwere terminated without cause or
resigned for good reason as of the last day of the fiscal year, he or she would be entitled to receive
proceeds for a portion of his or her units. See "Compensation Discussion and Analysis-Tieatment of
Equity Interests in Radiation Therapy Services Holdings, Inc."

Employment Agreements

Executive ønd Physician Employment Agreements wilh fømes H. Rubenstein, M.D.

Executive Employment Agreement

We have entered into an Executive Employment Agreerirent, dated effective as of February 21,
2008, with James H. Rubenstein, M.D., pursuant to which Dr. Rubenstein serves as our Secretary and
Medical Director. The employment term is a three-year term with automatic two-year extensions
thereafter unless either party provides the other l-20 days' prior written notice of its intention not to
renelv the employment agreement.

Dr. Rubenstein is currently entitled to receive an annual base salary of $400,000 and entitled to
such increases in his annual base salary as may be determined by the Company's board of directors or
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compensation committee from time to time. With respect to the 2011 fiscal year and each full fiscal
year during the employment term, Dr. Rubenstein is also eligible to earn an annual cash incentive
payment of not less than $400,000, (as the Company's board of directors may, but not be obligated to
adjust from time to time, the "Rubenstein Tärget Bonus"), the actual amount of the bonus to be
determined by the Company's board of directors pursuant to a bonus plan based on factors including,
without limitation, the Cornpany's achievement of PF Adjusted EBITDA and net debt targets.

Dr. Rubenstein is also entitled to participate in our employee benefit plans on the same basis as

those benefits are generally made available to our other officers. We have also agreed to indemni!
Dr. Rubenstein in connection with his capacity as a director

If Dr. Rubenstein resigns or otherwise voluntarily terminates his employment and the termination
is not for good reason during the term of the agreement, he will be entitled to receive his base salary
accrued and unpaid through the date of termination and his earned and unpaid annual cash incentive
payment, if any, for the fiscal year prior to the termination date. Dr. Rubenstein shall also receive any
Accrued Compensation.

If Dr. Rubenstein's employment is terminated by us without "cause" (as defined in his employment
agreement) or by Dr. Rubenstein for "good reason" (as defined in his employment agreement), subject
to his execution of a release of claims against us and his continued compliance with the restrictive
covenants described below, and in addition to the payment of Accrued Compensation, the Company is
obligated to make monthly payments to Dr. Rubenstein for a period of 24 months after his termination
date. Each monthly payment shall be equal to 7l12th of the sum of (i) Dr. Rubenstein's annual base
salary, as in effect at the termination date, plus (ü) the Rubenstein Tärget Bonus for the year
immediately prior to the year during which termination occurs. Dr. Rubenstein shall also be permitted
to continue particþation at the Company's expense in all benefit and ilsurance plans, coverage and
programs for one year in which he was participating prior to the termination date.

If Dr. Rubenstein's employment terminates due to a "disability" (as defined in his employment
agreement), he will be entitled to receive the Accrued Compensation and any other disability benefits
payable pursuant to any long-term disability plan or other disability program or insurance policies
maintained or provided by the Company. If Dr. Rubenstein dies during the term of his employment
term, the Company shall pay to his estate a lump sum payment equal to the sum of (i) his Accrued
Compensation and (ü) the board of director's good faith estimated annual cash incentive payment for
the fiscal year in which the death occurs (on a pro rate basis for the number whole or partial months in
the fiscal year in which the death occurs through the date of death) based on the performance of the
Company at the time of his death. In addition, the death benefits payable pursuant to any retirement,
defer¡ed compensation or other employee benefit plan maintained by the Company shall be paid to the
beneficiary designated by Dr. Rubenstein in accordance with the terms of the applicable plan.

Dr. Rubenstein' Executive Employment Agreement also provides that if his Physician Employment
Agreement is terminated for any reason, but his B<ecutive Employment Agreement is not,
Dr. Rubenstein' annual base salary under the Executive Employment Agreement shall be increased to
$700,000.

Dr. Rubenstein is also subject to a covenant not to disclose our confidential information during his
employment term, and at all times during his employment term and ending on the later of (i) the fifth
anniversary of the Executive Employment Agreement and (ii) three years after his termination date,
Dr. Rubenstein covenants not to compete with us, not to interfere or disrupt the relationships we have
with any joint venture party, any patient, referral source, supplier or other person having a business
relationship with the Company, not to solicit or hire any of our employees and not to publish or make
any disparaging statements about us or any of our directors, officers or employees. If Dr. Rubenstein
breaches or threatens to breach these covenants, the Company shall be entitled to temporary and
injunctive relief, including temporary restraining orders, preliminary injunctions and permanent
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injunctions, to enforce such provisions in any action or proceeding instituted in any court in the State

of Florida having subject matter jurisdiction. The provision with respect to injunctive relief shall not,

however, diminish the Company's right to claims and recover damages.

Physician Employment Agreement

In addition, we have entered into a Physician Employment Agreement, dated as of February 21,

2008 and as amended, with Dr. Rubenstein, pursuant to which Dr. Rubenstein shall provide medical

services as a radiation oncologist at such locations as are mutually agreed. The employment term is a
three-year term with automatic two-year extensions thereafter unless either party provides the other
120 days' prior written notice of its intention not to renew the employment agreement. For services

rendered under the Physician Employment Agreement, Dr. Rubenstein shall receive an annual base

salary of $200,000, and the Company shall be obligated to pay all medical malpractice insurance
premiums during employment and any "tail" coverage premiums after termination or expiration of this

agreement.

Dr. Rubenstein may voluntarily terminate this agreement prior to the end of the term with or
without giving notice and the Company may terminate this agreement without cause at any time. The
Company may terminate the agreement due to a "disability" (as defined in the agreement) and the

agreement will automatically terminate upon Dr. Rubenstein's death. If the E>recutive Employment
Agreement is terminated for any reason, the Company shall have the right, but not the obligation to
terminate the Physician F.mployment Agreement, without any liability or obligation to him, other than
any Accrued Compensation. If the Executive Employment Agreement is terminated for any reason, but
the Physician Employment Agreement is rrot terminated, the Physician Employment Agreement shall

remain in full force and effect, except that (i) Dr. Rubenstein's base salary shall be increased to
$700,000; (ii) Dr. Rubenstein shall be obligated to work five days per week rather than up to two days

per week as currently contemplated under the Physician Employment Agreement, and
(üi) Dr. Rubenstein shall be eligible to particþate in such other bonus and benefit plans afforded other
senior physicians of the Company and receive comparable fringe benefits to such other senior
physicians.

Dr. Rubenstein is also subject to covenants not to compete under the Physician Employment
Agreement whereby in the event of the termination of this agreement for any reason, Dr. Rubenstein

agrees not to directly or indirectly engage in the practice of radiation therapy or oncology, or otherwise

compete with us (as defined in the agreement) for a period beginning on the date of the Physician

Employment Agreement and ending on the later of (i) the fifth anniversary of the Physician
Employment Agreement and (ii) three years after his termination date.

Executive Employment Agreements with Howard M. Sheridøn' M.D.

Executive Employment Agreement

We have entered into an Executive Employment Agreement, dated effective as of February 21.,

2008, with James H. Sheridan, M.D., pursuant to which Dr. Sheridan provides corporate executive

sewices and support in such areas as strategic planning, mergers and acquisitions, and physician, payor

and hospital relationships. The employment term is a three-year term with automatic two-year

extensions thereafter unless either party provides the other 120 days' prior written notice of its
intention not to renew the employment agreement.

Dr. Sheridan is currently entitled to receive an annual base salary of $300,000 and entitled to such

increases in his annual base salary as may be determined by the Company's board of directors or
compensation committee from time to time. With respect to the 2011 fiscal year and each full fiscal
year during the employment term, Dr. Sheridan is eligible to receive a performance incentive bonus at

the discretion of the Company's board of directors, or it's Compensation Committee.
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Dr. Sheridan is also entitled to use the Company's corporate jet in connection with the conduct of
business on behalf of the Company and he is entitled to 25 hours of usage per year for personal use.

We have also agreed to indemnify Dr. Sheridan in connection with his capacity as a director.

If Dr. Sheridah resigns or otherwise voluntarily terminates his employment and the termination is
not for good reason during the term of the agreement, he will be entitled to receive his base salary
accrued and unpaid through the date of termination and his earned and unpaid annual cash incentive
payment, if any, for the fiscal year prior to the termination date. Dr. Sheridan shall also receive any
Accrued Compensation.

If Dr. Sheridan's employment is terminated by us without "cause" (as defined in his employment
agreement) or by Dr. Sheridan for "good reason" (as defined in his employment agreement), subject to
his execution of a release of claims against us and his contirued compliance with the restrictive
covenants described below, and in addition to the payment of Accrued Compensation, the Company is
obligated to make monthly payments to Dr. Sheridan for a period of 12 months after his termination
date. Each monthly payment shall be equal to 'J.172ù of the sum of (i) Dr. Sheridan's annual base
salary, as in effect at the termination date, plus (ü) his bonus for the year immediately prior to the year
during which termination occurs.

If Dr. Sheridan's employment terminates due to a "disability" (as defined in his employment
agreement), he will be entitled to receive the Accrued Compensation and any other disability benefits
payable pursuant to any long-term disability plan or other disability program or insurance policies
maintained or provided by the Company. If Dr. Sheridan dies during the term of his employment term,
the Company shall pay to his estate a lump sum payment equal to the sum of (i) his Accrued
Compensation and (ii) the board of director's good faith estimated annual cash incentive payment for
the fiscal year in which the death occurs (on a pro rate basis for the number whole or partial months in
the fiscal year in which the death occurs through the date of death) based on the performance of the
Company at the time of his death. In addition, the death benefits payable pursuant to any retirement,
deferred compensation or other employee benefit plan maintained by the Company shall be paid to the
beneficiary designated by Dr. Sheridan in accordance with the terms of the applicable plan.

Dr. Sheridan is also subject to a covenant not to disclose our confidential information during his
employment term, and at all times during his employment term and ending on the later of (Ð the fifth
anniversary of the Executive Employment Agreement and (ii) three years after his termination date,
Dr. Sheridan covenants not to compete with us, not to interfere or disrupt the relationships we have
with any joint venture party, any patient, referral source, supplier or other person having a business
relationship with the Company, not to solicit or hire any of our employees and not to publish or make
any disparaging statements about us or any of our directors, officers or employees. If Dr. Sheridan
breaches or threatens to breach these covenants, the Company shall be entitled to temporary and
injunctive relief, including temporary restraining orders, preliminary injunctions and permanent
injunctions, to enforce such provisions in any action or proceeding instituted in any court in the State
of Florida having subject matter jurisdiction. The provision with respect to injunctive relief shall not,
however, diminish the Company's right to claims and recover damages.

Potential Payments upon Termination

The following disclosure indicates the potential payments and benefits to which our directors
would be entitled upon termination of employment. All calculations are based on an assumed
termination date of December 3L,20LL. The disclosure below does not include payments and benefits
to the extent they are provided generally to all salaried employees upon termination of employment
and do not discriminate in scope, terms or operation in favor of the directors.
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Potential Payments to Eøch Director

James H. Rubenstein, M.D., Director, Secretary and Medical Offrcer(l)

Event ($)

Cash
Severance
Payment
Over One

Year
($)

Cash
Severance
Payment
Over One

Year
($)

Non-Equity
Incentive Plan
Compensation

($)

Medical &
Dental

Healthcare
Benefits

($)

Medical &
Dental

Healthcare
Benefits

($)

Total

Total

For cause or resignation \ryithout good reason
Involuntary termination 

"ttithout 
cause,

resignation for good reason
Voluntary resignation
Disability or death(2)

800,000 800,000

(1) The potential payments and benefits upon termination of employment described above are
pursuant to the terms of Dr. Rubenstein's Executive Employment Agreement.

(2) The executive or beneficiary shall be entitled to (a) disability benefits payable pursuant to any

long-term disabilþ plan or other disability program or insurance policies maintained or provided
by the Company and (b) death benefits payable pursuant to any retirement, deferred compensation
or other employee benefit plan maintained by the Company in accordance with the terms of the
applicable plan or plans.

Howard M. Sheridan, M.D., Director

Event

Cash
Severance

Lump
Payment

($)

Non-Equity
Incentive

Plan
Compensation

($) ($)

For cause or resignation without good reason .

Involuntary termination without cause,
resignation for good reason

Voluntary resignation
Disability or death(L)

300,000 300,000

(1) The executive or beneficiary shall be entitled to (a) disability benefits payable pursuatrt to any
long-term disability plan or other disability program or insurance policies maintained or provided
by the Company and (b) death benefits payable pursuant to any retirement, deferred compensation
or other employee benefit plan maintained by the Company in accordance with the terms of the
applicable plan or plans.

Tieatment of Equity Interests in RT Investments

Upon the termination of the director's employment with the Company for any reason whatsoever,
(a) all unvested Class B non-voting equity units of RT Investments held by the director as of the
termilation date shall expire and be immediately forfeited and canceled in their entirety as of the
termination date and (b) all vested Class B non-voting equity units of RT Investments held by the
director shall remain outstanding, except that if director's employment is terminated by the Company
for cause af arry time or by the director without good reason during the two year period following the
grant date, or if director engages in any non-compete activities prohibited under his employment
agreement and as further defined in the Management Unit Subscription Agreement for Class B
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non-voting equity units of RT Investments and Class C non-voting equity units of RT Investments

during the time that such activities are prohibited, then all Class B non-voting equity units of RT
Investments (whether vested or unvested) and all Class C non-voting equity units of RT Investments
(whether vested or unvested) held by such terminated director shall expire and be immediately forfeited
and canceled in their entirety as of the earlier of the termination date or the date director engages in
such prohibited activities.

Upon the termination of the director's employment with the Company for any reason whatsoever,

the Class C non-voting equity units of RT Investments held by the director shall be treated as follows:

(i) if, as of the termination date, Vestar has not received cash distributions that results in the
First Performance Hurdle, then all of the Class C non-voting equity units of RT Investments
held by the director shall be immediately forfeited and canceled, except that any Class C
non-voting equity units of RT Investments that have become vested shall remain outstanding;

(ii) if, as of the termination date, the First Performance Hurdle has been achieved but Vestar has

not received cash distributions that results in the Second Performance Hurdle, than all Class C
non-voting equity units of RT Investments held by the director shall be immediately forfeited
and canceled, except that any Class C non-voting equity units of RT Investments that have

become vested shall remain outstanding; or

(iiÐ if, as of the termination date, the Second Performance Hurdle has been achieved, then all
Class C non-voting equity units of RT Investments that have become vested shall remain
outstanding.

Notwithstanding the above, if (i) the director's employment with the Company is terminated for
any reason other than (A) bV the Company for cause or (B) by the director without good reason during
the two year period subsequent to the grant date of the Class C non-voting equity units of RT
Investments and (ii) a sale of the Company occurs within six months following the termination date

that results in Vestar receiving proceeds from such sale together with any distributions made at the

same time or as or prior to the consummation of the sale, that would have resulted in the director
being entitled to retain a greater number of Class C non-voting equity units of RT Investments if the
director had remained employed by the Company through the date of the sale of the Company that the

number of Units retained by the director pursuant to the foregoing provisions, then (x) such additional
Class C non-voting equity units of RT Investments shall be deemed to remain outstanding as of the
time of the consummation of the sale of the Company, (y) the amount of any distributions by the

Company that the di¡ector shall be entitled to receive with respect to the Class C non-voting equity
units of RT Investments held by the director shall be governed by the applicable section of the

Amended and Restated Limited Liability Company Agreement of Radiation Therapy Investments, LLC
and give effect to such additional Class C non-voting equity units of RT Investments, and (z) the
amount of the proceeds that the director shall be entitled to receive with respect to the Class C
non-voting equity units of RI Investments held by the director in such sale of the Company shall be

governed by the applicable sections of the Securityholders Agreement dated as of February 27,2008
among Vestar, the management investors and the Company, as amended or supplemented thereafter
from time to time.

Further, if the director's employment with the Company terminates for any reasons set forth in
clauses (Ð, (iÐ or (iii) below prior to the Company's initial public offering (in any event excluding

termination of employment by retirement prior the Company's initial public offering), the Company
shall have the right and option to purchase for a period of 90 days following the termination date, and

each member of the executive and director group shall be required to sell to the Company, any of all
of such Units then held by such member of the executive and director group, at a price per unit equal

to fair market value, as defined in the Management Unit Subscription Agreement (measured as of the

later of (x) the termination date and (y) the six month anniversary of the grant date) of such vested
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Class B non-voting equity unit of RT Investments or vested Class C non-voting equity unit of RT

Investments, as applicable' provided that the Company's board of directors shall have the right, in its
sole discretion, to increase the purchase price as set forth above if the director's active employment

with the Company is terminated due to: (i) the disability or death of the director; (ü) (A) by the

Company without cause or (B) bV the director with good reason; or (iii) any other reason not set forth
in (i) or (ii) above after the second anniversary of the grant date.

SECURITY OWI{ERSHIP OF CERTAIN BENEFICIÄL OWNERS AND MANAGEMENT

RT Investments owns 1.00% of the capital stock of Parent, which in turn holds 700% of the capital

stock of Radiation Therapy Services, Inc., the issuer of the notes in this offering. The following table

sets forth certain information with respect to the beneficial ownership of RT Investments' equity units

as of December 31,20I), by: (i) each person or entity who owns of record or beneficially 5Vo or more
of any class of RT Investments'voting securities; (ü) each of our directors, (iü) each of our named

executive officers and (iv) all of our directors and executive officers as a group. Beneficial ownership is

determined in accordance with Rule 13d-3 under the Exchange Act. In computing the number of shares

beneficially owned by a person and the percentage ownership of that person, shares of equity units

subject to options held by that person that are currently exercisable or exercisable within 60 days of
December 31,,2071, are deemed outstanding. Such shares, however, are not deemed outstanding for the

purposes of computing the percentage o'wnership of any other person. The respective percentages of
beneficial ownership of Class A voting equity units of RT Investments, Class B non-voting equity units

of RT Investments, Class C non-voting equity units of RT Investments and non-voting preferred equity

units of RT Investments owned is based on 10,261,,347 shares of Class A voting equity units of
RT Investments,512,448 shares of Class B non-voting equity units of RI Investments, 916,809 shares of
Class C non-voting equity units of RI Investments and 541,308 shares of non-voting preferred equity
units of RT Investments outstanding as of December 3'J,, 207'J,. This information has been furnished by

the persons named in the table below or in filings made with the SEC. Unless othelwise indicated, the

address of each of the directors and executive officers is cio Radiation Therapy Services, Inc.,
2270 Colorrtal Boulevard, Fort Myers, Florida 33907.

Class A Units Class B Units(3) Class C Units(3) Preferred Units

Name of Beneficial Owner Number(l) Percent Number(1) Percent Number(l) Percent Number(l) Percent

Principal shareholder:
Funds affiliated with Vestar(2) . . . .

Directors and named executive
offrcers:
Daniel E. Dosoretz, M.D.(4). . . . .

James L. Elrod, Jr.(5)
Bryan J. Carey(6)
Anil Shrivastava(1) . .

Erin L. Russell(8)
James H. Rubenstein, M.D.(9)
AJejandro Dosoretz
Howard M. Sheridan, M.D.
Kerrin E. Gillespie
Eduardo Fernandez, M.D.,

Ph.D.(10)
Constantine A. Mantz, M.D.
Joseph Garcia .

Norton L. Tiavis(l1)
AII directors and executive officers as

a group (8 persons)

8,286,564 80.8Vo 437,734 80.8Vo

717,107 7.0Vo 282,428 55.LVo 337,235 36.8Vo 37,829 7.0Vo

12.7Vo 383,250 74.8% 597,98'1 65.2Vo 72.7Vo

* Represents less than 17¿

(1) Fractional units have been round to the nearest highest integer

354,569
258,955
t79,277

2,392

1.5,936
'7,968

L5,936

1,301,151

3.5Vo
2.5%
l.7Vo

t2,630
t2,499
4,270
4,166

8,420
8,420

20,83t
42,10L

3.6Vo
3.5Vo
1..2Vo

2.4Vo
2.4Vo
5.9Vo

L7.9Vo

18,704
13,660
9,457

t26

420

841

68,639

3.s%
2.5Vo
1.7%

2.4Vo
2.5Vo 32,665

32,325
10,888

l.6Vo 21,777
l.6Vo 21,777
4.1.Vo 53,874
8.2Vo 108,883

LB4

1,33



(2) Includes 4,260,078 shares of Class A voting equity units of RT Investments and 224,728 shares of non-voting
preferred equity units of RT Investments held by Vestar Capital Partners V L.P., \1?t,620 shares of Class A
voting equity units of RT Investments and 61,806 shares of non-voting preferred equity units of RT
Invesiments held by Vestar Capital Partners V-4, L.P., 70,756 shares of Class A voting equity units of RT
Investments and 3,733 shares of non-voting preferred equity units of RT Investments held by Vestar

Executives V, L.P. and 234,398 shares of Class A voting equig units of RT Investments and 12,365 shares of
non-voting preferred equity units of RT Investments held by Vestar Holdings V, L.P. Vgstq Associates ! L.P.

is the genãial partner.of Vestar Capital Partners V L.P., Vestar Capital Partners V-4, L.P., Vestar Executives !
L.P. anã Vestaf Holdings V L.P. and Vestar Managers V Ltd. is the general partner of Vestar Associates !
L.P. As such, Vestar Managers V Ltd. has sole voting and dispositive power over the shares held by Vestar
and its affiliated funds. Vestar's co-investors, which Vestar controlS, own 2,549,712 shares of Class Avoting
equity units of RI Investments, or approximately 25Vo of Class A voting equity units of RT Investments, and

li4,iß shares of non-voting preferred equity units of RT Investments, or approximately 26Vo of the preferred
equity units of RT Investments. As such, Vestar and its affiliates control, and may be deemed to beneficially
own Í1,286,564 shares of Class A voting equity units of RT Investments, or approximately SlVo of the Class A
voting equity units of RT Investments, and 437,123 shares of the non-voting preferred equity units of RT
Invesiments, or approximately 8l% of the preferred equity units of RT Investments, through its ability to
directly or indirectly control its co-investors. Each of Vestar and its affiliated funds disclaims beneficial
ownerihip of such iecurities, except to the extent of its pecuniary inte¡est therein. The address for each of
Vestar and its affiliated funds is c/o Vesta¡ Capital Partners, Inc.,245 Park Avenue, 41st Floor, New York,
New York 10167.

(3) Class B units and Class C units are non-voting RI Inve
incentive equity plan pursuant to which certain eligible

, an equity pool representing tp lo l3Vo of the com value of
preferred capital and accreted return on preferred ich as of

(4) These shares are held in trusts for which Dr. Doso¡etz and his descendants are beneficiaries. Dr. Dosoretz is
the trustee of the trusts and as such, has sole voting and investment power with respect to the shares i¡ the
trusts.

(5) Mr. Elrod is a managing director of Vestar, and therefore may be deemed to
voting equity units of RT Investments and the non-voting preferred equity un
Vestar, its affiliated funds and its co-investors. Mr. Elrod disclaims beneficial
except to the extent of his pecuniary interest therein. The address for Mr. Elrod is c/o Vestar Capital
Partners, Inc.,245 Park Avenue, 41st Fìoor, New York, New York 10167.

(6) Mr. Carey is a managing director of Vestar, and therefore may be deemed to
voting equity units of RT Investments and the non-voting preferred equity un
Vestai, its affiliated funds and its co-investors. Mr. Carey disclaims beneficial
except to the extent of his pecuniary interest therein. Mr. Carey has served as our Interim Chief Financial
Offiôe¡ since May 2}ll and previously served as our interim Chief Financial Officer from August 2009 until
March 15, 2010. The address for Mr. Carey is c/o Vestar Capital Partners, Inc.,245 Park Avenue, 4Lst Floor,
New York, New York 10167.

(7) Mr. Shrivastava is a managing director of Vestar, and t to beneficially own the

Class A voting equity units of RI Investments and the ity units of RT Investments

held by Vestai, its affiliated funds and its co-investors. beneficial ownership of such

securities, except to the extent of his pecuniary interest therein. The address for Mr. Shrivastava is c/o Vestar
Capital Partners, Inc.,245 Park Avenue, 41st Floor, New York, New York 10167.

(B) Ms. Russell is a principal of Vestar, n the Class A voting
equity units of RT Investments and stments held by Vestar,
iti afiliate¿ funds and its co-investo such securities, except to
the extent of her pecuniary interest therein' The address for Ms' Russell is c/o vestar capital Partners, Inc',
245 Park Avenue, 4Lst Floor, New York, New York 1,0167.

(9) These shares are held in trusts for which Dr. Rubenstein and his descendants are beneficiaries.
Dr. Rubenstein is the trustee of the trusts and as such, has sole voting and investment power with respect to
the shares in the trusts.

(10) These shares are held in common Angelica Guckes, Dr. Fernandez's spouse. Dr. Fernandez and Mrs. Guckes

share voting and investment powers with respect to these shares.
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(11) These shares are pledged as security for a loan. The address for Mr. Tiavis is c/o Radiation Therapy
Sewices, Inc., 1010 Northern Boulevard, Suite 314, Great Neck, New York 1102L.

For information relating to Securities Authorized for Issuance Under Equity Compensation Plans, see

"Item 5. Market for Registrant's Common Equity, Related Stockholder Matters and Issuer Purchases of
Equity Securities", incorporated by reference herein.

Item 13. Certain Relationships ønd Related Tlønsactions, and Director Independence

RTS's board of directors has not adopted a written policy or procedure for the review, approval
and ratification of related party transactions, as the Audit Compliance Committee Charter already
requires the Audit Compliance Committee to review all relationships and transactions in which RTS

and its employees, directors and officers or their immediate family members are participants to
determine whether such persons have a direct or indirect material interest. Based on all the relevant
facts and circumstances, RfS's Audit Committee will decide whether the related-party transaction is

appropriate and will approve only those transactions that are in the best interests of RTS.

References in this Item 13 to "we", "us", "our" and "the Company" are references to Radiation
Therapy Services, Inc. and its subsidiaries, consolidated professional corporations and associations and
unconsolidated affiliates, unless the context requires otherwise or unless indicated otherwise.

Set forth below are certain transactions and relationships between us and our directors, executive

ofÏicers and equityholders that have occurred during the last three years.

Merger Thansaction

On October 19,2007, we entered into the Merger Agreement with RT Investments, Parent and

RTS MergerCo, Inc., a wholly-owned subsidiary of Parent, pursuant to which we consummated the
Merger. Upon completion of the Merger, each share of the Company's common stock outstanding
immediately prior to the effective time of the Merger (other than certain shares held by members of
RT Investments' management team and certain employees) was converted into $32.50 in cash without
interest. The Closing occurred on February 21.,2008. Immediately following the Closing, Parent became

the owner of all of the outstanding common stock of the Company, which in turn, became a wholly-
owned indirect subsidiary of RT Investments, and Vestar and its affiliates became the beneficial owners
of approximately 57Vo of the outstanding Class A voting equity units of RT Investments and its
co-investors became the beneficial owners of approximately 26Vo of the outstanding Class A voting
equity units of RT Investments. As a result, Vestar and its affiliates currentþ control approximately
83% of. the Class A voting equity units of RT Investments through its ability to directly or indirectly
control its co-investors. In addition, at the Closing, the management investors, including current and

former directors and executive officers, either exchanged certain shares of the Company's contmon
stock or invested cash in the Company, in each case, il exchange for Class A voting equity units and
non-voting preferred equity units of RT Investments as further described below. At the Closing, these

management investors as a group became the beneficial owners of approximately 17Vo of the
outstanding Class A voting equity units of RT Investments. RT Investments also adopted a management
incentive equity plan pursuant to which certain employees are eligible to receive incentive unit awards

(Class B and C non-voting equity units) from an equity pool representing up to 13% of the common
equity value of RI Investments, which as of December 31.,201.1. was IZ.IVo.In connection with the
Closing, Vestar, its affiliates and these management investors invested approximately $627.3 million in
equity units of RT Investments.

Administrative Services Agreements

In California, Delaware, Maryland, Massachusetts, Nevada, New York and North Carolina, we

have administrative services agreements with professional corporations owned by certain of our
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directors, executive officers and equityholders, who are licensed to practice medicine in such states.
Drs. Dosoretz, Rubenstein and Michael J. Katin, M.D., a former director on the Company's board of
directors as well as a director on the boards of directors of several of our subsidiaries and an
equityholder of RT Investments, own interests in these professional corporations ranging from )Vo to
I00Vo.

'We have entered into these administrative services agreements in order to comply with the laws of
such states which prohibit us from employing physicians. Our admi¡ristrative services agreements
generally obligate us to provide treatment center facilities, staff and equipment, accounting services,
billing and collection sewices, management and administrative personnel, assistance in managed care
contracting and assistance in marketing services. Tèrms of the agreements are typically 20-25 years and
renew automatically for successive five-year periods, with certain agreements having 30 year terms and
automatically renewing for successive one-year periods. The administrative services agreements also
contain restrictive covenants that preclude the professional corporations from providing substantially
similar healthcare services, hiring another management services organization and soliciting our
employees, customers and clients for the duration of the agreement and some period after termination,
usually three years. Monthly fees for such services may be computed on a fixed basis, percentage of net
collections basis, or on a per treatment basis, depending on the particular state requirements. The
administrative services fees paid to us by such professional corporations under the administrative
services agreements were approximately $87.2 million, $83.5 million and $79.7 million for the years
ended December 31,,2009,20L0 and 201L, respectively. These annual fees are subject to renegotiation
on an annual basis, and we had engaged an independent consultant to complete a fair market value
annual review of the fees paid by these professional service corporations to us under the terms of the
administrative services agreements, except for the administrative services agreement where we are paid
on a percentage of gross or net income. The consulting firm completed its review in 2010 for the 2009
fees under the New York and North Carolina administrative services agreements. With respect to any
new centers to date n 20L1, that required an administrative services agreement, the Audit Committee
approved the utilization by management of the same underþing fee methodology used in the
California, Maryland, Nevada, Massachusetts, New York and/or North Carolina administrative services
agreements based on the fair market value review completed by the independent consultant.

In addition, we have transition services agreements'with the professional corporations owned by
Drs. Dosoretz, Rubenstein and Katin, which correspond to the administrative services agreements. The
transition services agreements provide that (i) the term of the agreements corresponds to the respective
administrative services agreement and any renewals thereof, (ii) the shareholders grant us a security
interest in the shares held by them in the professional corporation, and (iii) the shareholders are
prohibited from making any transfer of the shares held by them in the professional corporation,
including through intestate transfer, except to qualified shareholders with our approval. Upon certain
shareholder events of transfer (as defined in the transition services agreements), including a transfer of
shares by any shareholder without our approval or the loss of a shareholder's license to practice
radiation therapy in his or her applicable state, for a period of 30 days after giving notice to us of such
event, the other shareholders have an opportunity to buy their pro-rata portion of the shares being
transferred. If at the end of the 30-day period, any of the transferring shareholder's shares have not
been acquired, then, for a period of 30 days, the professional corporation has the option to purchase all
or a portion of the shares. If at the end of that 30-day period any of the transferring shareholder's
shares have not be acquired, we must designate a transferee to purchase the remaining shares. The
purchase price for the shares shall be the fair market value as determined by our auditors. Upon other
events relating to the professional corporation, including uncured defaults, we shall designate a

transferee to purchase all of the shares of the professional corporation.

136



Lease Arrangements with Entities Owned by Related Parties

We lease certain of our treatment centers and other properties from partnerships which are

majority-owned by Drs. Dosoretz, Rubenstein, Sheridan, Katin and Mantz and Dr. Fernandez, our
Senior Vice President, Director of Regional Operations. As of December 3L,2O10, Drs. Dosoretz,
Rubenstein, Sheridan, Katin, Fernandez and Mantz have ownership interests in these entities ranging
from ÙVo to 100Vo. These leases have expiration dates through December 31,2026, and provide for
annual lease payrnents and executory costs, ranging from approximately $58,000 to $1.7 million. The
aggregate lease payments we made to these entities were approximately $10.2 million, $14.5 million and

$15.8 million for the years ended December 31,2009,2010 and 2011, respectively. The rents were
determined on the basis of the debt service incurred by the entities and a return on the equity
component of the project's funding. Prior to completing our initial public offering in June 2004, we
engaged an independent consultant to complete a fair market rent analysis for the real estate leases

with the real estate entities owned by our directors, executive officers and other management
employees. The consultant determined that, with one exception, the rents were at fair market value. We

negotiated a rent reduction for the one exception to bring it to fair market value as determined by the
consultant. Since 2004, an independent consultant is utilized to assist the Audit/Compliance Committee
in determining fair market rental for any renewal or new rental arrangements with any affiliated party.

In October 1999, we entered into a sublease arrangement with a partnership, which is 62.4%
owned by Drs. Dosoretz, Rubenstein, Sheridan and Katin as of December 31.,2017, to lease space to
the partnership for an MRI center in Mount Kisco, New York. Sublease rentals paid by the partnership
to the landlord were approximately $761.,000, $673,000 and $733,000 for the years ended December 31,

2009, 201.0 ar,d 20L7, respectively.

We also maintain a construction company which provides remodeling and real property
improvements at certain of our facilities. This construction company builds and constructs leased

facilities on the lands owned by Drs. Dosoretz, Rubenstein, Sheridan and Katin. Payments received by
us for building and construction fees were approximately $0.5 million, $0.5 million and $L.4 million for
the years ended December 3"J,,2009,2010 and 2011, respectively. Amounts due to us for the
construction services were approximately $49,000 at December 3'J.,2011..

In connection with our plans with respect to future development of new treatment centers on land
owned by or contemplated to be acquired by land pártnerships owned by certain of our directors,
executive officers and equityholders, the terms and conditions of the transactions, including leases of
such property and in some instances buildout and equipment reimbursements by us are expected to be

on terms and conditions as those of similar historic tránsactions.

Securityholders Agreement

Each of our directors and executive officers who is a holder of equity units of RT Investments,
including Drs. Dosoretz, Sheridan, Rubenstein, Katin, Mantz and Fernandez and Ms. Dornaus, our
Senior Vice President and Chief Compliance Officer, and Mr. Tiavis is a party to an Amended and

Restated Securityholders Agreement with RI Investments governing the rights and obligations of
holders of units of RT Investments. The Amended and Restated Securityholders Agreement provides,
among other things:

. for supermajority voting provisions with respect to certain corporate actions, including certain
transactions with Vestar and those that disproportionately alter the rights, preferences or
characteristics of Vestar's preferred units of RT Investments disproportionately as compared to
the other securityholders;

. that RT Investments has a right of first refusal to purchase the securities of certain
securityholders wishing to sell their interests;
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. that if Vestar elects to consummate a transaction resulting in the sale of RT Investments, the
securityholders must consent to the transaction and take all other actions reasonably necessary

to cause the consummation of the transaction;

. that the securityholders must cause the board of managers of RT Investments to consist of four
managers designated by Vestar and its affiliates, two independent managers designed by an
affiliate of Vestar after consultation with Dr. Dosoretz, arrd two management managers, which
currently are Drs. Rubenstein and Sheridan, designated by Dr. Dosoretz after consultation with
Vestar, for so long as Dr. Dosoretz is the Chief Executive OfÏicer of the Company, subject to a

reduction of the two management managers upon a decrease in the ownership interests in RI
Investments held by certain management holders or failure by the Company to achieve certain
performance targets;

. for restrictions on the transfer of the units of Kf Investments held by the securityholders;

. for particþation rights to certain securityholders so that they may maintain their percentage
ownership in RT Investments in the event RT Investments issues additional equity interests; and

. for registration rights, whereby, upon the request of certain majorities of certain groups of
securityholders, RT Investments must use its reasonable best efforts to effect the registration of
its securities under the Securities Act.

The Securityholders Agreement also provides for a management agreement to be entered into
among the Company, RT Investments, Parent and Vestar, which is described below.

Management Agreement

In connection with the Merger, each of the Company, RT Investments and Parent entered into a
Management Agreement with Vestar relating to certain advisory and consulting services Vestar provides
to the Company, RI Investments and Parent. Under the Management Agreement, Vestar received a
$10.0 million transaction fee upon the Closing for services rendered in connection with the Closing and

was reimbursed for its reasonable out of pocket expenses. The Management Agreement also provides
for Vestar to receive an annual management fee equal to the greater of (i) $850,000 or (ii) an amount
equal to 1,ß% of. the Company's consolidated EBITDA, which fee will be payable quarterly, in advance.
Vestar is also entitled to a fee for any financial advisory or similar services it provides in connection
with a sale of the Company or a transaction relating to any acquisition, divestiture or other transaction
by or involving RT Investments, Parent, the Company or any of their respective subsidiaries, subject to
approval by the management managers under the Amended and Restated Securityholders Agreement.
RI Investments, Parent and the Company must indemnify Vestar and its afïiliates against all losses,

claims, damages and liabilities arising out of the performance by Vestar of its services pursuant to the
Management Agreement, other than those that have resulted primarily from the gross negligence or
willful misconduct of Vestar and/or its affiliates.

The Management Agreement will terminate upon the earlier of (i) such time when Vestar and its
affiliates hold, directly or indirectly, less than 20% of the voting power of the Company's outstanding
voting stock, (ii) a Public Offering (as defined in the Amended and Restated Securityholders
Agreement) or (iii) a sale of RT Investments, Parent or the Company in accordance with the Amended
and Restated Securityholders Agreement.

During 2010, we paid $2.0 million to Vestar Capital Partners V L.P. for additional transaction
advisory services in respect to the incremental amendments to our senior secured revolving credit
facility, the additional $15.0 million of commitments to the revolver portion, and the complete
refinancing of the senior subordinated notes, We paid approximately $1.3 million, $1.3 million and

$1.6 million in management fees to Vestar for the years ended December 37,2009,2010 and201l,
respectively.
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Management Stock Contribution and Unit Subscription Agreement

In connection with the Closing, RT Investments entered into various Management Stock

Contribution and Unit Subscription Agreements with our management employees, including

Drs. Dosoretz, Sheridan, Rubenstein, Katin, Mantz and Fernandez, Mr. Gillespie and Ms. Dornaus and

Messrs. Tiavis and Watson (each, an "Executive"), pursuant to which they exchanged certain shares of
the Company's common stock held by them immediately prior to the effective time of the Merger or
invested cash in the Company, in each case, in exchange for non-voting preferred equity units and

Class A voting equity units of RT Investments. Under the Management Stock Contribution and Unit
Subscription Ãgréements, if an Executive's employment is terminated by death or disability, by RT
Investments and its subsidiaries without "cause" or by the Executive for "good reason" (each as

defined in the respective Management Stock Contribution and Unit Subscription Agreement), or by RT

Investments or its subsidiaries for "cause" or by the Executive for any other reason except retirement,
or the Executive violates the non-compete or confidentiality provisions, RT Investments has the right
and option to purchase, for a period of 90 days following the termination, any and all units held by the

Executive or the Executive's permitted transferees, at the fair market value determined in accordance

with the applicable Management Stock Contribution and Unit Subscription Agreement, subject to
certain exceptions and limitations. Under Dr. Dosoretz's Management Stock Contribution and Unit
Subscription Agreement, he also has certain put option rights to require RT Investments to repurchase

his non-voting preferred equity units and Class A voting equity units if, prior to a sale of RT
Investments, Parent or the Company in accordance with the Amended and Restated Securityholders

Agreement or a Public OfTering (as defined in the Amended and Restated Securityholders Agreement),
his employment is terminated without cause or he terminates his employment for good reason and at

such time RT Investments has met certain performance targets.

Amended and Restated Limited Liability Company Agreement

Each of our directors and executive officers who is a holder of equity units of RI Investments,

including Drs. Dosoretz, Sheridan; Rubenstein, Katin, Mantz and Fernandez, Ms. Dornaus, and

Mr. Tiavis is a party to an Amended and Restated Limited Liability company Agreement with RT

Investments governing affairs of RT Investments and the conduct of its business. The Amended and

Restated Limited Liability Company Agreement sets forth certain terms of the equity units held by

members of RT Investments, including, among other things, the right of members to receive

distributions, the voting rights of holders of equity units and the composition of the board of managers,

subject to the terms of the Amended and Restated Securityholders Agreement. Under the Amended

and Restated Limited Liability Company Agreement, Vestar's prior written consent is required for RT
Investments to take engage in certain types of transactions, including mergers, acquisitions, asset sales,

and incur indebtedness and make capital expenditures, subject to exceptions and limitations. The
Amended and Restated Limited Liability Company Agreement contains customary indemnification
provisions relating to holders of units and managers and officers of RT Investments.

Employment Agreement and Certain Employees

We have entered into employment agreements with certain of our executive officers and directors,

which contain compensation, severance, non-compete and confidentiality provisions. In addition, we

have employed, and continue to employ, directly or indirectly, immediate family members of certain of
our directors, executive officers and equityholders, including Dr. Dosoretz's brother (as further
described below), Dr. Dosoretz's daughter, Amy Fox, M.D., and Dr. Rubenstein's brother, Paul

Rubenstein. Alejandro Dosoretz received compensation under an executive employment agreement of
approximately $545,000 for the year ended December 37,2071,. Amy Fox, M.D. received compensation

under a physician employment agreement of approximately $53,000, $283,000 and $339,000 for the

years ended December 31,2009,2010 and 20IT,respectively. Paul Rubenstein received compensation as
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our Director of Physician Contracting of approximately $169,000, $171,000 and $173,000 for the years

ended December 3L, 2009, 2010 and 201L, respectively.

Indemnification Agreements with Certain Officers and Directors
'We have entered into indemnification agreements with certain of our directors and executive

officers prior to the Merger. The indemnification agreements provide, among other things, that the
Company will, to the extent permitted by applicable law, indemnify and hold harmless each indemnitee
if, by reason of his or her status as a director, officer, trustee, general partner, managing member,
fiduciary, employee or agent of the Company or of any other enterprise which such person is or was

serving at the request of the Company, such indemnitee was, is or is threatened to be made, a party to
in any threatened, pending or completed proceeding, whether brought in the right of the Company or
otherwise and whether of a civil, criminal, administrative or investigative nature, against all expenses

(including attorneys' and other professionals' fees), judgments, fines, penalties and amounts paid in
settlement actually and reasonably incurred by him or her or on his or her behalf in connection with
such proceeding. The indemnitee shall not be indemnified unless he or she acted in good faith and in a
manner he or she reasonably believed to be in the best interests of the Company, or for willful
misconduct. In addition, the indemnification agreements provide for the advancement of expenses

incurred by the indemnitee in connection with any such proceeding to the fullest extent permitted by
applicable law. The indemnification agreements terminate upon the later of five years after the date

that the indemnitee ceased to serve as a director and/or executive officer or the date of the final
termination of any proceedings subject to the indemnification agreements. The Company agrees not to
bring any legal action against the indemnitee or his or her spouse or heirs after two years following the
date the indemnitee ceases to be a director and/or executive officer of the Company. The
indemnification agreements do not exclude any other rights to indemnification or advancement of
expenses to which the indemnitee may be entitled, including any rights arising under the Articles of
Incorporation or Bylaws of the Company, or the Florida Business Corporation Act.

In connection with the Merger, we agreed that we would not alter or impair any existing
indemnification provisions then in existence in favor of then current or former directors or officers as

provided in the A¡ticles of Incorporation or Bylaws of the Company or as evidenced by indemnification
agreements with us.

Medical Developers, LLC Acquisition

On January L,2009, we entered into a Membership Interest Purchase Agreement with Lisdey S.A.

an Uruguay corporation, Alejandro Dosoretz, Dr. Daniel Dosoretz's brother, and Bernardo Dosoretz,
Dr. Daniel Dosoretz's father, and the spouses of Alejandro Dosoretz and Bernardo Dosoretz, pursuant
to which we purchased a 33Vo interest in MDLLC, an entity that is now the majority owner and
operator of 29 freestanding radiation oncologr practices (of which two are under development) through
15 legal entities South America, Central America and the Caribbean (which translates into us owning a

19Vo tndirect ownership interest in the underlying radiation therapy treatment centers), and a I9Vo
interest in Clinica de RadioterapiaLa Asuncion S.4., an entity that operates a treatment center in
Guatemala. We purchased ttre 33Vo interest in MDLLC and the 19Vo interest in Clinica de

Radioterapia La Asuncion S.A. at at aggregate purchase price of approximately $12.3 million, with a

four-year call option to purchase the remaining 67Vo in MDLLC, which would result in an ownership
interest of approximately 9'l,Vo in the underlying radiation oncology practices located in South America,
Central America and the Caribbean, at a price based on a multiple of historical earnings before
interest, taxes, depreciation and amortization. In connection with our entry into the Membership
Interest Purchase Agreement, Alejandro Dosoretz entered into an employment agreement with an

entity located in Argentina i¡ which we hold interests as part of a joint venture, pursuant to which he

receives an annual salary of approximately $180,000 for his services.
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On March 1,20'J,1,, RTSII, RT Investments, the Company, and our wholly-owned subsidiary Main
Film B.V, entered into the Membership Interest Purchase Agreements with Alejandro Dosoretz, and

his spouse and Bernardo Dosoretz and his representative, to purchase the remainng 67% membership
interest in MDLLC, as well as direct ownerships interests held by Alejandro Dosoretz and Bernardo
Dosoretz in such entities and a 6'J,Vo ownership interest in Clinica de Radioterapia La Asuncion, S.A.

Under the terms of the Membership Interest Purchase Agreements, RTSII and its subsidiaries
purchased an additional 72% of the remaining interests in the entities, which when combined with
RTSII's purchase of a 33Vo interest in MDLLC in January 2009, results in a 9'J.Vo ownership interest in
the entities. The aggregate purchase price for the MDLLC Purchase was $82.7 million and was

determined based upon a multiple of historical earnings before interest, taxes, depreciation and
amortization, and excess working capital. The purchase price was comprised of $47.5 million in cash,

$16.05 million in Notes, $16.25 million of equity in the form of 25 shares of our common stock, and
issuance of real estate located in Costa Rica totaling $0.6 million. In addition to the purchase price
paid at closing, Alejandro Dosoretz also has the right to receive an earnout payment from RTSII based

on a multiple of future earnings before interest, taxes, depreciation and amortization of certain
radiation oncology centers acquired in the MDLLC Purchase, which such earnout payment, if any,

would be paid one-half in the form of Notes and one-half in the form of equity of RT Investments. We
recorded a contingent earnout accrual of approximately $2.3 million in our purchase price accounting
for the MDLLC Purchase. In connection with the MDLLC Purchase, RT Investments entered into the
Contribution Agreement with Alejandro Dosoretz pursuant to which he exchanged the 25 shares of our
common stock he received in the MDT T.C Purchase for approximately 13,660 non-voting preferred
equity units of RT Investments and approximately 258,955 Class A voting equity units of RI
Investments, having at aggregate value of 576.25 million. Pursuant to one of the Membership Interest
Purchase Agreements, Alejandro Dosoretz has the right to invest IOVo (or more than 10Vo if approved
by RTSII) of the cost of certain specific new radiation oncology centers of MDLLC and Clinica de

Radioterapia La Asuncion S.A. in exchange for a !ÙVo ownership interest in such new centers and an

additional interest, which when combined with the IÙVo ownership interest, would entitle him to a
return of his invested capital and2oVo of the residual value of such new centers. RTSII has an option
to buy such interests in the new centers on the third anniversary of the closing, and Alejandro Dosoretz
has a right to sell such interests in the new centers on the fifth anniversary of the closing.

In 2010, we provided medical equipment and parts inventory to MDLLC in the amount of
approximately $769,000. As of December 37,2010, amounts due from the sale of the equipment,
including accrued interest were approximately $781,000. In connection vvith the acquisition of MDLLC,
we have advanced up to $500,000 for the purchase and implementation of a new accounting software
system.

Other Related Party Thansactions

We provide billing and collection services to Riverhill MRI Specialists, P.C. ("Riverhill MRI"), a

provider of medical services in New York, of which approximately 62.4% is owned by Drs. Dosoretz,
Rubenstein, Sheridan and Katin as of December 37,201.0. In addition, we charge Riverhill MRI for
certain allocated costs of certain stafT that perform services on behalf of Riverhill MRI. The fees

received by us for the billing and collection services and for reimbursement of certain allocated costs

were approximately $200,000 and $2,000 for the years ended December 3'l',2008, and 2009,

respectively. No balance was due from Riverhill MRI at December 3L,2010 and 2011.

'We are a participating provider in an oncology network, of which Dr. Dosoretz has an ownership
interest. We provide oncology services to members of the network. Payments received by us for services

rendered in2009,2010 and 2017were approximately $813,000, $867,000 and $884,000, respectively.
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In October 2003, we contracted with Batan Insurance Company SPC, LTD, an entity which is

owned by Drs. Dosoretz, Rubenstein, Sheridan and Katin to provide us with malpractice insurance
coverage. We paid premium payments to Batan Insurance Company SPC, LTD of approximately

$6.9 million, $5.4 million and $5.7 million for the years ended December 31.,2009,2010 and 2011,
respectively.

Director Independence

The board is currently composed of seven directors, none of which is likely to qualify as an
independent director based on the definition of independent director under the Nasdaq rules. Because
affiliates of Vestar orwn more than 50Vo of the voting common stock of RT Investments, \rye would be a
"controlled company" under the Nasdaq rules, which would qualify us for exemptions from certain
corporate governance rules of The Nasdaq Stock Market, including the requirements that the board of
directors be composed of a majority of independent directors.

Item 14. PrtncipøI Accounting Fees ønd Semices

The following table presents fees for professional audit and other services rendered by our
independent registered public accounting firm, Ernst & Young LLP, for the years ended December 31,

201,1, and 2070.

I}¡re of Fees 20tl 20t0

Auditfees.....
Audit-related fees
Tiu fees
All other

Total .

$1,113,000
15,000

425,000

$1,435,000
198,000
337,000

$1,553,000 $1.,970,000

Fees for audit services included fees associated with the annual audit, reviews of the Company's
quarterly reports, and services in connection with debt offerings and SEC regulatory filings.
Audit-related fees princþally included agreed-upon procedures and internal control analysis. Tix fees
included tax compliance, tax advice, and tax planning. All other fees include fees not included in the
other categories.

The audit committee has considered whether the provision of non-audit services is compatible with
maintaining the principal accountant's independence and has concluded that the non-audit services
provided by Ernst & Young LLP are compatible with maintaining Ernst & Young LLP's independence.

Pre-Approval Policies and Procedures

The audit 
"ommittee 

approves in advance all audit and non-audit sewices to be performed by the
Company's independent registered public accounting firms. The audit committee considers whether the
provision of any proposed non-audit services is consistent with the SEC's rules on auditor
independence and has pre-approved certain specified audit and non-audit services to be provided by
Ernst & Young LLP and Deloitte & Co. S.R.L. for up to twelve (12) months from the date of the
pre-approval. If there are any additional services to be provided, a request for pre-approval must be
submitted to the audit committee for its consideration.
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PART IV

Item 15. Exhibits ønd Financial Statement Schedules

(u) Index to Consolidated Financial Statements, Financial Statement Schedules and Exhibits:

(L) Consolidated Finøncial Statements:

See Item 8 in this report.

The consolidated financial statements required to be included in Part II, Item 8, are

indexed on Page F-1 and submitted as a separate section of this report.

(2) Consolidated Financíal Statement Schedules:

All schedules are omitted because they are not applicable or not required, or because
the required information is included in the consolidated financial statements or notes in
this report.

(3) Exhibits

The Exhibits are incorporated by reference to the Exhibit Index included as part of
this Annual Report on Form 10-K.
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REPORT OF INDEPENDENT R-EGISTERED PUBLIC ACCOUNTING FIRM

The Board of Directors and Shareholder of
Radiation Therapy Services Holdings, Inc.

We have audited the accompanying consolidated balance sheets of Radiation Therapy Services

Holdings, Inc. as of December 37,207I and 2010, and the related consolidated statements of
comprehensive loss, cash flows, and equity for each of the three years in the period ended
December 37,20L7. These financial statements are the responsibility of the Company's management.
Our responsibility is to express an opinion on these financial statements based on our audits. We did
not audit the combined special-purpose financial statements of the Operating Entities of Medical
Developers, LLC, majority-owned subsidiaries, which statements reflect total assets of $136 million as

of December 3'J,,20'1,'J, and total revenues of $60 million for the ten month period then ended. Those

statements were audited by other auditors whose report has been furnished to us, and our opinion,
insofar as it relates to the amounts included for the operating entities of Medical Developers LLC, is

based solely on the report of the other auditors.

'We conducted our audits in accordance with the standards of the Public Company Accounting
Oversight Board (United States). Those standards require that we plan and perform the audit to obtain
reasonable assurance about whether the financial statements are free of material misstatement. We

were not engaged to perform an audit of the Company's internal control over financial reporting. Our
audits included consideration of internal control over financial reporting as a basis for designing audit
procedures that are appropriate in the circumstances, but not for the purpose of expressing an opinion
on the effectiveness of the Company's internal control over financial reporting. Accordingly, we express

no such opinion. An audit also includes examining, on a test basis, evidence supporting the amounts
and disclosures in the financial statements, assessing the accounting princþles used and significant
estimates made by m¿magement, and evaluating the overall financial statement presentation. We believe
that our audits and the report of other auditors provide a reasonable basis for our opinion.

In our opinion, based on our audits and the report of other auditors, the financial statements
referred to above present fairly, in all material respects, the consolidated financial position of Radiation
Therapy Services Holdings, Inc. at December 31,2017 and 201.0, and the consolidated results of its
operations and its cash flows for each of the three years in the period ended December 31, 201.1., in
conformity with U.S. generally accepted accounting principles.

/s/ Ernst & Young LLP
Certified Public Accountants

Tämpa, Florida

March 22,2012
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RADIATION THERÄPY SERVÍ CES HOLDINGS, INC.

CONSOLIDATED BAI.ANCE SHEETS

(in thousands, except share and per share amounts)

Assets
Current assets:

Cash and cash equivalents ($2,922 and $4,981 related to VIEs)
Accounts receivable, net (8\7,934 and $L9,670 related to VIEs)
Prepaid expenses ($414 and $376 related to VIEs)
Inventories ($168 and $17 ¡elated to VIEs)
Deferred income taxes . .

Other ($756 and $851 related to VIEs)
Total current assets

Equity investments in joint ventures
Property and equipment, net ($22,970 and $22,069 related to VIEs) . . .

Real estate subject to finance obligation
Goodwill ($18,879 and $13,190 related to VIEs)
Intangible assets, net ($L,363 and fi792 related to VIEs)
Other assets ($8,106 and $9,L59 related to VIEs)

ïbtal assets

Liabilities anrl Equity
Current liabilities:

Accounts payable ($2,282 and $3,385 related to VIEs)
Accrued expenses ($2,471' and $3,127 related to VIEs)
Income taxes payable ($31 and $0 related to VIEs)
Current portion of long-term debt. .

Current portion of finance obligation
Other current liabilities

Total current liabilities
Long-term debt, less current portion
Finance obligation, less current portion
Other long-term liabilities (51,874 and $1,542 related to VIEs)
Deferred income taxes . .

Totalliabilities...
Noncontrolling interests-redeemable
Commitments and contingencies
Equity:

Common stock, $0.01. par value, L,025 shares authorized, 1,025 and 1,000 shares
issued, and outstanding at December 31, 20LL and 20L0, respectively . . . . . .

Additional paid-in capital
Retained deficit.
Note receivable from shareholder
Accumulated other comprehensive loss, net of tax .

Total Radiation Therapy Services Holdings, Inc. shareholder's equity
Noncontrolling interests-nonredeemable . . .

Total equity

Total liabilities and equity .

December 31

20t7 2010

5 70,177
81,094
5,'13\
4,309
2,969
6,025

116,304
692

236,47\
13,l19

556,541
42,393
32,526

$ 73,9'77
63,57L
6,969
2,647
2,216
2,313

9t,753
20,\36

229,665
8,100

770,898
85,236
30,542

$ ggg,5g2 $7,236,330

$ 27,748
42,596

5,310
13,945

161
6,615

$ 21,888
35,765
5,994
9,790

53
797

96,375
665,088

14,105
22,659
10,343

808,570

12,128

1.59,873
17,427

72,677
590,051

8,515
15,981
33,521

648,703 630,989
(483,81s) (130,3'74)(L2s) (r7s)

(4,890) (3,391)

720,75\

7,371

497,049
LL,L59

177,294 508,208

$ ggg,5g2 $1,236,330

The accompanying notes are an integral part of the consolidated financial statements.
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RADIATION THERAPY SERVICES HOLDINGS, INC.

CONSOLIDATED STATEMENTS OF COMPREHENSIVE LOSS

Year Ended December 31,

(in thousands):

Revenues:
Net patient service revenue
Otherrevenue...

Totalrevenues....
Expenses:

Salaries and benefits . . .

Medical supplies
Facility rent expenses . . .

Other operating expenses . . . .

General and administrative expenses .

Depreciation and amortization . . . . .

Provision for doubtful accounts
Interest elpense, net . .

Loss on sale of assets of a radiation treatment center . .

Earþ extinguishment of debt
Impairment loss . .

Loss on investments
Gain on fair value adjustment of previously held equity

investment
Loss on foreign currency transactions . . . . .

Loss on forward currency derivative contracts

Total expenses

Loss before income taxes . . . . .

Income tax (benefit) expense . .

Net loss
Net income attributable to noncontrolling interests-redeemable

and non-redeemable

Net loss attributable to Radiation Therapy Services Holdings, Inc.
shareholder

Other comprehensive income (loss):
Un¡ealized gain on derivative interest rate swap agreements, net

of tax .

Unrealized loss on foreign currency translation
lJmealaed loss on other comprehensive income from share of

equity investee

Unrealized comprehensive (loss) income:

Comprehensive loss

Comprehensive income attributable to noncontrolling interests-
redeemable and non-redeemable:

Comprehensive loss attributable to Radiation Therapy Services
Holdings, Inc. shareholder .

3,474

(234)
106
672

1,019,965 670,563 53't,197

(375,248) (126,600) (6,713)
(25,365) (12,810) 1.,002

(349,883) (113,790) (7,71.5)

(3,558) (1,698) (1,835)

(353,44r) (115,488) (9,550)

2,428 r,679
(4,909)

(20r)

1,938

(2,481) 1.,4'78 1,801

(352,364) (712,372) (5,91,4)

(2,974) (1,698) (1,835)

$ (355,278) $(114,010) S (7,749)

20tr 2010 2009

$ 638,690
6,027

$ 535,913
8,050

$517,646
6,838

644,777 543,963 524,484

326,182
51,838
33,375
33,992
81,688
54,084
76,717
60,656

282,302
43,027
27,885
27,r03
65,798
46,346
8,831

58,505
1,903

70,947
91,91.6

259,532
45,361.
22,706
24,398
54,537
46,4',J.6

12,87"J.

62,502

360,639
250

The accompanying notcs are an integral part of the consolidated financial statements.
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RADIATION THERAPY SERVICES HOLDINGS, INC.

CONSOLIDATED STATEMENTS OF CASH FLOWS

(in thousands):
Cash flows from operating activities
Net loss
Adjustments to reconcile net loss to net cash provided by operating activities:

Depreciation
Amortization
Deferred rent expense
Deferred income taxes
Stock-based compensation
P¡ovision fo¡ doubtful accounts
Loss on the sale/disposal of property and equipment
Loss on the sale of assets of a radiation treatment center

'Write-off of pro-rata debt discount
Write-off of loan costs
Extinguishment of debt
Tbrmination of a de¡ivative interest rate swap agreement
Write-off of acquisition-related costs
Impairmentloss ...
Loss on investments
Gain on fair value adjustment of previously held equity investment . . . . .

Loss on foreign currency transactions
Loss on forward cu¡¡ency derivative contracts
Amortization of debt discount . . . .

Amortization of loan costs
Equity interest in net loss (earnings) of joint ventùre
Distribution received from unconsolidated joint ventures
Changes in operating assets and liabilities:

Accounts receivable and other receivables
Income taxes payable
Inventories and other current assets
Prepaid expenses
Accounts payabÌe
Acc¡ued expenses / other long-term liabilities

Net cash provided by operating activities
Cash flows from investing activities
Pu¡chases of property and equipment
Acquisition of medical practices
Restricted cash associated with earn-out provisions of acquisitions
Purchase of joint venture interests
Proceeds from sale of property and equipment
Repayments from employees .

Cont¡ibution of capital to joint venture entities .

Dist¡ibution received from joint venture
Proceeds f¡om the sale of equity interest in a joint venture
Payments of foreign currency derivative contracts
Proceeds from sale of investments
Pu¡chase of investments
Change in other assets and othe¡ liabilities

Net cash used in investing activities

20tr 2010 2009

Year Ended December 31,

$(34e,883) $(113,7e0) $ (7,71s)

45,972
I,rr2
7,271

(28,378)
r,46r

76,t1'1
23s

(1,880)

360,639
250

(234)
98

6',72

847
4,524
1,036

52

(20,780)
(4,3e3)

Q,6n)
2,839
2,808
5,001

39,011
't,335

1,180
(19,698)

1,030
8,831

'734

1,903
494

7,s93
t0,947

(16,066)
6,477

t07
4,425
8,454
3,99r

37,837
t4,579
3,t99

(1,33s)
962

12,871
7,341

7,208
2,8s0
(880)

n ,nt:

1y,
3,350

(1,001)
980

812
3,474

(3,7e0)
73,141

L0
2,006
(e65)

_p2ß)
44,764 48,994

(36,6t2) (43,781)
(se,886) (43,388)

(1,000)

(2,808)

(92,s71)

77,392

(3s,443)
(2,449)
2,269

(13,593)
6

338
(7ee)
581
312

(1,486)
1,035

(1e)
(te2)

(e6,782)

7,693 t44
478

(3,te2)

(s4,172)

(2,382
457
711)

11
(3,

The accompanying notes are an integral part of the consolidated financial statements.
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RADIATION THERAPY SERVICES HOLDINGS, INC.

CONSOLIDATED STATEMENTS OF CASH FLOWS (Continued)

(in thousands):
Cash flows from financing activities
Proceeds from issuance of debt (net of original issue discount of $625, $1,950 and $0

respectively)
Principal repayments of debt.
Repayments of finance obligation
Payment of call premium on senior subordinated notes
P¡oceeds from equity cont¡ibution
Payments of notes receivable f¡om shareholder
Proceeds f¡om issuance of noncont¡olling interest
Cash distributions to noncontrolling interest holders-redeemable and non-redeemable . .

Deconsolidation of noncontrolling interest
Payments of debt issue costs . .

Net cash provided by (used in) financing activities
Effect of exchange rate changes on casb and cash equivalents
Net decrease in cash and cash equivalents .

Cash and cash equivalents, beginning of period

Cash and cash equivalents, end of period .

Supplemental clisclosure of cash flow information
Interestpaid...
lncome taxes paid (refunded) . .

Supplemental disclosure of noncash transact¡ons
Recorded finance obligation ¡elated to real estate projects

Recorded derecognition of finance obligation related to real estate projects

Reco¡ded noncash deconsolidation of noncontrolling interest

Reco¡ded noncash purchase of noncontrolling interest in a joint venture

Recorded noncash contribution of capital by controlling interest holder

Reco¡ded noncash use of vendor credits .

Recorded capital lease obligations related to the purchase of equipment

Recorded issuance of Pa¡ent equity units ¡eiated to the acquisition of medical practices . .

Recorded issuance of senior subo¡dinated notes related to the acquisition of medical
practices

Recorded earn-out accmal related to the acquisition of medical practices

Recorded additional consideration related to the acquisition of medical practices

Recorded other non-cu¡¡ent liabilities related to non-controlling interest related to the
acquisition of medical practices

Recorded issuance of notes payable related to the acquisition of medical practices . . .

Recorded noncash dividend decla¡ed to noncontrolling interest

Reco¡ded issuance of redeemable noncontrolling interest

Recorded noncash contribution of capital by noncontrolling interest holder .

Reco¡ded accounts payable liabilities related to the acceptance and delivery of medical
equipment

Recorded ¡eduction in goodwill due to purchase price adjustment . .

Recorded noncash distribution receivable and equity contribution payable from equity
investee

Reco¡ded accounts payable related to the final purchase adjustment for an equity investee

20tt 20L0 2009

111,205 316,550
(s'7,717) (n\zes) (2e,6e3)

(es) (302) (r,242)
(s,ã0)

3 156
s0 50 25

4,720 608 356
(4,428) (3,116) (2,876)

(33) (14)
(4,80e) (12,7er)

48,236 24,s36 (33,430)
(18)

$ (3,800) $ (18,981) $(16,210)
73,977 32,958 49,768

!_10,n1 !_13!11 qj1es8

$ s6,748 $ 57,688 $ s7,37r

Year Ended December 31,

$ s,802 $ 411 $(10,776)

s rr,623 $ 3,7s6 $ 17,866

$ (s,82e)

$4e
s (72,tt7) $ -
$ (64)$ -
$ (47s) $ -$

602

$ 2,027 $

$ 4,701 $

$ 16,250 $

$ 16,047 $

g 2,340 $

$ 1,364 $

$ 4,00s $

The accompanying notes are an integral part of the consolidated financial statements.

$

$$$

$

$

$

s61$

$
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$

$$221$

$$7l$

18B$$

$ 694$$

$$ $ 2,063

$ 301

$ 1,900

$

$

$$

$
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RADIATION THERAPY SERVICES HOLDINGS, INC.

CONSOLIDATED STATEMENTS OF CHANGES IN EQUITY

(in thousands except share amounts):

Common Stock

Shares Amount

1,000

Additional
Paid-In
Capital

Note Accumulated
Receivabte Other Noncontrolìing

Retained from Comprehensive interests-
Deficit Shareholder Loss Nonredeemable

612,208
689

(2,142)

$11,709

69r

(3,687)

$L7,42r

s 629,172
(8,861)
1,938
(137)
962
250
25

800
(2,r42)

$ 622,007

(114,7e1)
r,679
(201)
156
(78)

1,030
50

608

Total
Equity

338
7,46t

50
(3,687)

$ 177,294

(s,336)
(rJro)

1,000 $- $629,220 $

1,000 È-

I

-l

25

Balance, January 1,2009 .

Net (loss) income .

Un¡ealized gain on interest rate swaP agreement, net of tax . . . .

Share of equity investee's other comprehensive loss, net of tax ' . .

Stock-based compensation
Sale of interest in a subsidiary
Payment of note receivable from shareholder. . .

Equity contribution in joint venture .

Cash distributions . .

Balance, December 37, 2009

Net (loss) income .

Unrealized gain on interest rate swap agreement, net of tax . ' ' '

Sha¡e of equity investee's other comprehensive loss, net of tax ' ' '

Issuance of limited liability company interests

Deconsolidation of a noncontrolling interest
Pu¡chase of a noncontrolling interest in a joint venture .

Stock-based compensation
Payment of note receivable from shareholder. . .

Equity contribution in joint venture .

Cash dist¡ibutions . .

Balance, December 37, 2070

Net (loss) income .

Unreàlizád gain on interest rate swap agreement, net of tax ' ' ' '

Foreign currency t¡anslation loss. . .

Cash contribution of equitY
Deconsolidation of a noncont¡olling interest
Equity issuance related to MDLLC acquisition

Fair íalue of noncontrolling interest acquired in connection with
MDLLC acquisition

Reversal of othe¡ comprèhensive income of previously held equity

investment
Stock-based compensation
Payment of note ¡eceivable from shareholder. . .

Cash distributions

Balance, December 37, 2071

$(2so) $(6,670)

962
96

25

154

800

1,938
(1?

$(4,86e)

t"l
!:
608

2,'767

(611)

v
7,750

$630,278 $ (14,886) w
(11s,488)

(3s3,44r)

1;

(47s)
1,030

I€ry

1
L6,250

t,61g
(201)

strso¡?a st*l qlLl

50

7,025 $64SJ03 $(125)

2,428
(4,26s)

$(4,8e0)

$-

50

_g@ Q'246)

$11,1s9 $ 508,208

(350,674)
2,428

(4,882)
J

49
16,250

7,750

338

1,461

$-

The accompanying notes are an integral part of the consolidated financial statements'



RÄDIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS

DECEMBER 31,201L,20L0 and 2009

(1) Organization and Basis of Presentation

Organization

Radiation Therapy Services Holdings, Inc. ("Parent"), through its wholly-owned subsidiaries (the

"subsidiaries" and, collectively with the Subsidiaries, the "Company") develops and operates radiation
therapy centers that provide radiation treatment to cancer patients in Alabama, Arizona, California,
Delaware, Florida, Kentucþ, Maryland, Massachusetts, Michigan, Nevada, New Jersey, New York,

North Carolina, Rhode Island, South Carolina and West Virginia. The Company also develops and

operates radiation therapy centers in South America, Central America and the Caribbean. The
international centers are located in Argentina, Mexico, Costa Rica, Dominican Republic, Guatemala

and El Salvador. The Company also has affiliations with physicians specializing in other areas including

urolory and medical, gynecological, and surgical oncology in a number of markets to strengthen the

Company's clinical working relationships.

(2) Summary of Signifrcant Accounting Policies

Principles of Consolidation

The accompanying consolidated financial statements include the accounts of the Company and all

subsidiaries and entities controlled by the Company through the Company's direct or indirect
ownership of a majority interest and/or exclusive rights granted to the Company as the general partner

of such entities. All significant intercompany accounts and transactions have been eliminated.

Variable Interest Entities

The Company has evaluated certain radiation oncolory practices in order to determine if they are

variable interest entities ("VIEs"). This evaluation resulted in the Company determining that certain of
its radiation oncology practices were potential VIEs. For each of these practices, the Company has

evaluated (1) the sufficiency of the fair value of the entity's equity investments at risk to absorb losses,

(2) that, as a group, the holders of the equity investments at risk have (a) the direct or indirect ability
through voting rights to make decisions about the entity's significant activities, (b) the obligation to

absorb the expected losses of the entity and their obligations are not protected directly or indirectly,
and (c) the right to receive the expected residual return of the entity, and (3) substantially all of the

entity's activities do not involve or are not conducted on behalf of an investor that has

disproportionately fewer voting rights in terms of its obligation to absorb the expected losses or its right
to receive expected residual returns of the entity, or both. The Accounting Standards Codification
(ASC), 870, Consolidation (ASC 810), requires a company to consolidate VIEs if the company is the

primary beneficiary of the activities of those entities. Certain of the Company's radiation oncology

practices are VIEs and the Company has a variable interest in each of these practices through its

ãdministrative services agreements. Other of the Compàny's radiation oncology practices (primarily
consist of partnerships) are VIEs and the Company has a variable interest in each of these practices

because the total equity investment at risk is not sufficient to permit the legal entity to finance its
activities without the additional subordinated financial support provided by its members.

In accordance with ASC 810, the Company consolidates certain radiation oncology practices where

the Company provides administrative services pursuant to long-term management agreements. The

noncontrolling interests in these entities represent the interests of the physician owners of the oncology
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RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 3t,2011,2010 and 2009

(2) Summary of Significant Accounting Policies (Continued)

practices in the equity and results of operations of these consolidated entities. ilhe Company, through
its variable interests in these practices, has the power to direct the activities of these practices that most
significantly impact the entity's economic performance and the Company would absorb a majority of
the expected losses of these practices should they occur. Based on these determinations, the Company
has consolidated these radiation oncolory practices in its consolidated financial statements for all
periods presented.

The Company could be obligated, under the terms of the operating agreements governing certain
of its joint ventures, upon the occurrence ofvarious fundamental regulatory changes and or upon the
occurrence of certain events outside of the Company's control to purchase some or all of the
noncontrolling interests related to the Company's consolidated subsidiaries. These repurchase
requirements would be triggered by, among other things, regulatory changes prohibiting the existing
ownership structure. While the Company is not aware of events that would make the occurrence of
such a change probable, regulatory changes are outside the control of the Company. Accordingly, the
noncontrolling interests subject to these repurchase provisions have been classified outside of equity on
the Company's consolidated balance sheets.

All significant intercompany accounts and transactions have been eliminated. As of December 31,

2071. and 2010, the combined total assets included in the Company's balance sheet relating to the VIEs
were approximately $73.5 and $7L.L million, respectively.

As of December 31,20'J.7, the Company was the primary beneficiary of, and therefore
consolidated, 24 YlF;s, which operate 44 centers. Any significant amounts of assets and liabilities
related to the consolidated WEs are identified parenthetically on the accompanying consolidated
balance sheets. The assets are owned by, and the liabilities are obligations of the VIEs, not the
Company. Only the VIE's assets can be used to settle the liabilities of the VIE. The assets are used
pursuant to operating agreements established by each VIE. The VIEs are not guarantors of the
Company's debts. In the states of California, Delaware, Massachusetts, Michigan, Nevada, New York
and North Carolina, the Company's treatment centers are operated as physician office practices. The
Company typically provides technical services to these treatment centers in addition to administrative
sewices. For the years ended December 31,2011,2010 and 2009 approximately 1.8.0Vo,22.7Vo atñ
23.6Vo of the Company's net patient service revenue, respectively, was generated by professional
corporations with which it has administrative'services agreements.

As of December31,20L1., the Company also held equityinterests in seven VIEs forwhich the
Company is not the primary beneficiary. Those VIEs consist of partnerships that primarily provide
radiation oncology services. The Company is not the primary beneficiary of these VIEs as it does not
retain the po\'/er and rights in the operations of the entities. The Company's investments in the
unconsolidated VIEs are approximately $0.7 million and $20.1 million at December 31, 2011 and
December 3I,2010, respectively, with ownership interests ranging between 28.5% and 50Vo general
partner or equivalent interest. Accordingly, substantially all of these equity investment balances are
attributed to the Company's noncontrolling interests in the unconsolidated partnerships. The
Company's maximum risk of loss related to the investments in these VIEs is limited to the equity
interest.
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RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 31, 201L,2010 and 2009

(2) Summary of Significant Accounting Policies (Continued)

Net Patient Service Revenue and Allowances for Contractual Discounts

The Company has agreements with third-party payers that provide for payments to the Company'
at amounts different from its established rates. Net patient service revenue is reported at the estimated
net realizable amounts due f¡om patients, third-party payers and others for services rendered. Net
patient service revenue is recognized as services are provided.

Medicare and other governmental programs reimburse physicians based on fee schedules, which
are determined by the related government agency. The Company also has agreements with managed

care organizations to provide physician services based on negotiated fee schedules. Accordingly, the
revenues reported in the Company's consolidated financial statements are recorded at the amount that
is expected to be received.

The Company derives a significant portion of its revenues from Medicare, Medicaid, and other
payers that receive discounts from its standard cha¡ges. The Company must estimate the total amount

of these discounts to prepare its consolidated financial statements. The Medicare and Medicaid
regulations and various managed care contracts under which these discounts must be calculated are

complex and subject to interpretation and adjustment. The Company estimates the allowance for
contractual discounts on a payer class basis given its interpretation of the applicable regulations or
contract terms. These interpretations sometimes result in payments that differ from the Company's
estimates. Additionally, updated regulations and contract renegotiations occur frequently necessitating
regular review and assessment of the estimation process by management.

On an annual basis the Company performs a hindsight analysis in reviewing estimates to its
contractual adjustments and bad debt allowance. The Company's review of the estimates are based on a
full year look-back of actual adjustments taken in the calculation of the contractual allowance and bad
debt allowance. Adjustments to revenue related to changes in prior period estimates increased net
patient service revenue by approximately $1.8 million for the year ended December 31,2011, or
approximately 0.3Vo of the net patient service revenue and decreased net patient service revenue by
approximately $0.a million, and $6.0 million for years ended December 31.,2010 and 2009, respectively,
or approimately 0.1Vo, and L.2Vo, of the net patient service revenue for each of the respective periods.

For the years ended December 37,2077,2010, and 2009, approximately 48Vo,48Vo, and 44Vo,

respectively, of net patient service revenue related to services rendered under the Medicare and

Medicaid programs. In the ordinary course of business, the Company ìs potentially subject to a review

by regulatory agencies concerning the accuracy of billings and sufficiency of supporting documentation
of procedures performed. Laws and regulations governing the Medicare and Medicaid programs are

extremely complex and subject to interpretation. As a result, there is a possibility that such estimates

will change by a significant amount in the near term.

Net patient service revenue is presented net of provisions for contractual adjustments. In the

ordinary course of business, the Company provides services to patients who are financially unable to
pay for their care. Accounts written off as charity and indigent care are not recognized in net patient
service revenue. The Company's policy is to write off a patient's account balance upon determining that
the patient qualifies under certain charity care and/or indigent care policies. The Company's policy

includes the completion of an application for eligibility for charity care. The determination for charity
care eligibility is based on income relative to federal poverty guidelines, family size, and asscts availablc
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RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 31,201L,2010 and 2009

(2) Summary of Significant Accounting Policies (Continued)

to the patient. A sliding scale discount is then applied to the balance due with discounts up to 100%.

The Company estimates the costs of charity care services it provides by developing a ratio of foregone

charity care revenues compared to total revenues and applying that ratio to the costs of providing
services. Costs of providing services includes select direct and indirect costs such as salaries and

benefits, medical supplies, facility rent expenses, other operating expenses, general and administrative

expenses, depreciation and amortization, provision for doubtful accounts, and interest expense. The

Company's estimated cost to provide charity care sewices is approximately $13.1 million, $10.7 million,
and $12.4 million for the years ended December 31, 2OI'1,,2010, and 2009, respectively. Funds received

to offset or subsidize charity services provided were approximately $0.7 million, $1.0 million, and

$1.0 million for the years ended December 3'J,,20t'1,,2010, and 2009, respectively.

Cost of Revenues

The cost of revenues for the years ended December 37,20'i,'J.,2010, and 2009, are approximately

$419.8 million, $364.4 million, and $33L'9 million, respectively.

Accounts Receivable and Allowances for Doubtful Accounts

Accounts receivable in the accompanying consolidated balance sheets are reported net of estimated

allowances for doubtful accounts and contractual adjustments. Accounts receivable are uncollateralized

and primarily consist of amounts due from third-party payers and patients. To provide for accounts

receivable that could become uncollectible in the future, the Company establishes an allowance for
doubtful accounts to reduce the carrying value of such receivables to their estimated net realizable

value. Approximately $28.3 million and $23.0 million of accounts receivable lvere due from the

Medicare and Medicaid programs at December 37,2O1L and 2010, respectively. The credit risk for any

other concentrations of receivables is limited due to the large number of insurance companies and

other payers that provide payments for services. Management does not believe that there are other
significant concentrations of accounts receivable from any particular payer that would subject the

Company to any significant credit risk in the collection of its accounts receivable.

The allowance for doubtful accounts is based upon management's assessment of historical and

expected net collections, business and economic conditions, trends in federal and state governmental

health care coverage, and other collection indicators. The primary tool used in management's

assessment is an annual, detailed review of historical collections and write-offs of accounts receivable.

The results of the detailed review of historical collections and write-off experience, adjusted for changes

in trends and conditions, are used to evaluate the allowance amount for the current period. Accounts

receivable are written off after collection efforts have been followed in accordance with the Company's

policies.

Adjustments to bad debt expense related to changes in prior period estimates ìncreased bad debt

expense by approximately $1.L million, for the year ended December 31.,20L1 and decreased bad debt

expense by approxìmately $4.5 million, and $3.8 million for the years ended December 31, 2010 and

2009, respectively.
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RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 31,201I,2010 and 2009

(2) Summary of Significant Accounting Policies (Continued)

A summary of the activity in the allowance for doubtful accounts is as follows:

Year ended December 31,

20tt 2010(in thousands);

Balance, beginning of period
Acquisitions
Additions charged to provision for doubtful

accounts
Deconsolidation of a noncontrolling interest . . .

Accounts receivable written off, net of recoveries
Foreign currency translation

2009

$ 20,936 S 26,352 S 26,233
1,855

1,6,'J,17

36
(r3,643)

(zse)

8,831 t2,87'1,

(113)
(1,4,734) (12,752)

Balance, end of period s 25,042 $ 20,936 $ 26,352

Goodwill and Other Intangible Assets

The Company's poüþ is to evaluate indefinite-lived intangible assets and goodwill for possible
impairment at least annually at October 1-, or whenever events or changes in circumstances indicate
that the carrying amount of such assets may not be recoverable. An intangible asset with an indefinite
life (a major trade name) is evaluated for possible impairment by comparing the fair value of the asset

with its carrying value. Fair value is estimated as the discounted value of future revenues arising from a

trade name using a royalty rate that an independent party would pay for use of that trade name. An
impairment charge is recorded if the trade name's carrying value exceeds its estimated fair value.
Goodwill is evaluated for possible impairment by comparing the fair value of a reporting unit with its
carrying value, including goodwill assigned to that reporting unit. Fair value of a reporting unit is

estimated using a combination of income-based and market-based valuation methodologies. Under the
income approach, forecasted cash flows of a reporting unit are discounted to a present value using a

discount rate commensurate with the risks of those cash flows. Under the market approach, the fair
value of a reporting unit is estimated based on the revenues and earnings multiples of a group of
comparable public companies and f¡om recent transactions involving comparable companies. An
impairment charge is recorded if the carrying value of the goodwill exceeds its implied fair value.

Goodwill represents the excess purchase price over the estimated fair value of net assets acquired
by the Company in business combinations. Goodwill and indefinite life intangible assets are not
amortized, but are reviewed annually for impairment, or more frequently if impairment indicators arise.
Goodwill impairment was recognized for the years ended December 37,201,7 and 2010 of
approúmately $298.3 million and $91.2 million, respectively. No goodwill impairment loss was
recognized for the year ended December 31,,2009.

Intangible assets consist of trade names (indefinite life and amortizable), noncompete agreements,
hospital contracts and licenses. Indefinite life trade names are tested at least annually for impairment.
Amortizable trade names are amorlized over the life of the trade name of approximately 15 months.
Noncompete agreements, hospital contracts and licenses are amorlized over the life of the agreement
(which typically ranges from2 to 20 years) using the straight-line method. Intangible asset impairment
loss was recognized for the year ended December 31., 2011 of approximately $58.2 million relating to
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RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 31, 2011, 2010 and 2009

(2) Summary of Signifrcant Accounting Policies (Continued)

the Company's trade name and the Company's rebranding initiatives. No intangible asset impairment
loss was recognized for the years ended December 31,,2070 and 2009.

Derivative Agreements

The Company recognizes all derivatives in the consolidated balance sheets at fair value. The
accounting for changes in the fair value (i.e., gains or losses) of a derivative instrument depends on
whether it has been designated and qualifies as part of a hedging relationship based on its effectiveness
in hedging against the exposure. Derivatives that do not meet hedge accounting requirements must be
adjusted to fair value through operating results. If the derivative meets hedge accounting requirements,
depending on the nature of the hedge, changes in the fair value of derivatives are either offset against
the change in fair value of assets, liabilities, or firm commitments through operating results or
recognized in other comprehensive income (loss) until the hedged item is recognized in operating
results. The ineffective portion of a derivative's change in fair value is immediately recognized in
earnings.

Interest rate swap agreements

The Company enters into interest rate swap agreements to reduce the impact of changes in
interest rates on its floating rate senior secured credit facility. The interest rate swap agreements are
contracts to exchange floating rate interest payrnents for fixed interest payments over the life of the
agreements without the exchange of the underþing notional amounts. The notional amounts of interest
rate s'¡/ap agreements are used to measure interest to be paid or received and do not represent the
amount of exposure to credit loss. The differential paid or received on interest rate swap agreements is
recognized in interest expense in the consolidated statements of operations and comprehensive loss.

The related accrued payable is included in other long term liabilities at December 3L,2011 and 2010.

On May 27,2008, the Company entered into an interest rate swap agreement for its $407.0 million
of floating rate senior debt governed by the Credit Agreement dated February 27,2008 (senior secured
credit facility). Th" Company designated this derivative financial instrument as a cash flow hedge
(i.e., the interest rate swap agreement hedges the exposure to variability in expected future cash flows
that is attributable to interest rate risk). The initial notional amount of the swap agreement was

$290.6 million with amounts scaling down during various quarters throughout the term of the interest
rate swap agreement to $L16.0 million. The effect of this agreement is to fix the interest rate exposure
ro 3.67Vo plus a margin on $116.0 million of the Company's senior secured credit facility. The interest
rate swap agreement expires on March 30,2012. In December 20"J."1., the Company terminated the
interest rate swap agreement and paid approximately $1.9 million representing the fair value of the
interest rate hedge at time of termination. No ineffectiveness was recorded as a result of the
termination of the interest rate swap agreement. The amount of accumulated other comprehensive loss

related to the terminated interest swap agreement of approximately $84,000 will be amortized through
interest expense through the original term of the interest rate swap agreement through March 30,2072.
At December 31.,2011 no amount of the floating rate senior debt was subject to an interest rate swap.

At December 31,2070, the amount of the floating rate senior debt subject to the interest rate slvap was

$774.2 million.
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In July 201,L, t}re Company entered into two interest rate swap agreements whereby the Company
fixed the interest rate on the notional amounts totaling approximately $116.0 million of the Company's
senior secured term credit facility, effective as of March 30,2012. The rate and maturity of the interest
rate swap agreements are 0.923Vo plus a margin, which is currently 475 basis points, and expires on
December 31,,2013.

The swaps are derivatives and are accounted for under ASC 815, "Derivatives and Hedging"
('ASC 815"). The fair value of the swap agreements, representing the estimated amount that the
Company would pay to a third party assuming the Company's obligations under the interest rate swap

agreements terminated at December 3L,201'J-. and 2010, was approximately $0.7 million and

$5.0 million, respectively, which is included in other long term liabilities in the accompanying
consolidated balance sheets. The estimated fair value of our interest rate swap was determined using
the income approach that considers various inputs and assumptions, including LIBOR swap rates, cash

flow activity, yield curves and other relevant economic measures, all of which are obsenable market
inputs that are classified under Level 2 of. thle fair value hierarchy. The fair value also incorporates
valuation adjustments for credit risk. No ineffectiveness ìvas recorded at December 3I,201'1.

Since the Company has the ability to elect different interest rates on the debt at each reset date,

and the senior secured credit facility contains certain prepayrnent provisions, the hedging relationships
do not qualify for use of the shortcut method under ASC 815. Therefore, the effectiveness of the hedge

relationship is assessed on a quarterþ basis during the life of the hedge through regression anaþis.
The entire change in fair market value is recorded in equity, net of tax, as other comprehensive income
(loss).

Foreign cutrency derivative contracts

Foreign currency risk is the risk that fluctuations in foreign exchange rates could impact the
Company's results from operations. The Company is exposed to a significant amount of foreign
exchange risk, primarily between the U.S. dollar and the Argentine peso. This exposure relates to the
provision of radiation oncolory services to patients at the Company's Latin American operations and
purchases of goods and services in foreign currencies. On March 18,20'J.7, the Company entered into
foreign exchange option contracts expiring at the end of the four consecutive quarterly periods
beginning April 1, 201L to convert a sþnificant portion of the Company's forecasted foreign currency
denominated net income into U.S. dollars to limit the adverse impact of a potential weakening
Argentine peso against the U.S. dollar. On December 2!,201J the Company entered into a foreign
exchange option contract maturing on December 28,2012 to replace the contract maturing on
December 30,201.7. Because the Company's Argentine forecasted foreign currency denominated net
income is expected to increase commensurate with inflationary expectations, any adverse impact on net
income from a weakening Argentine peso against the U.S. dollar is limited to the cost of the option
contracts, which was approximately $1.2 million in aggregate at inception of the contracts. Under the
Company's foreign currency management program, the Company expects to monitor foreign exchange

rates and periodically enter into forward contracts and other derivative instruments. Currently, the
Company is targeting to cover approximately 70% of its forecasted Latin American operating income
over the next twelve months through the use of forward contracts and other derivatives with the actual
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percentage determined by management based on the changing exchange rate environment. The
Company does not use derivative financial instruments for speculative purposes.

These programs reduce, but do not entirely eliminate, the impact of currenry exchange
movements. The Company's current practice is to use currency derivatives without hedge accounting
designation. The maturity of these instruments generally occurs within twelve months. Gains or losses

resulting from the fair valuing of these instruments are reported in (gain) loss on forward currency
derivative contracts on the consolidated statements of comprehensive loss. For the year ended
December 31,20'1,1 the Company incurred a loss of approximatety $672,000 relating to foreign currency
derivative program. The fair value of the foreign cuffency derivative is recorded in other current asssts

in the accompanying consolidated balance sheet. At December 3L,2011., the fair value of the foreign
currency derivative was approximately $8 14,000.

The following represents the current foreign currency derivative agreements as of December 31,

2011 (in thousands):

Foreign Currency Derivative Agreements
(in thousands): Notional Amount Maturity Date Premium Amount Fair Value

Foreign currency derivative
Argentine peso to U.S. dollar . . . .

Foreign currency derivative
Argentine peso to U.S. dollar . . . .

Foreign currency derivative
Argentine peso to U.S. dollar . . . .

Foreign currency derivative
Argentine peso to U.S. dollar . . . .

$15,000 $1,161, $814

Professional and General Liability Claims

The Company is subject to claims and legal actions in the ordinary course of business, including
claims relating to patient treatment, employment practices, and personal injuries. To cover these types

of claims, the Company maintains general liability and professional liability insurance in excess of
self-insured retentions through commercial insurance carriers in amounts that the Company believes to
be sufficient for its operations, although, potentially, some claims may exceed the scope of coverage in
effect. The Company expenses an estimate of the costs it expects to incur under the self-insured
retention exposure for general and professional liability claims. The Company maintains insurance for
the majority of its physicians up to $1 million on individual malpractice claims and $3 million on
aggregate claims on a claims-made basis. The Company purchases medical malpractice insurance from
an insurance company partially owned by a related party. The Company's reserves for professional and
general liability claims are based upon independent actuarial calculations, which consider historical
claims data, demographic considerations, severity factors, industry trends, and other actuarial
assumptions.

$ 3,500

3,500

4,250

3,750

$ 228

193

350

390

$68

200

249

297

March 30,2072

June 29,2072

September 28,2072

December 28,2012
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Actuarial calculations include a large number of variables that may significantly impact the
estimate of ultimate losses that are recorded during a r.eporting period. Professional judgment is used

by the actuary in determining the loss estimate, by selecting factors that are considered appropriate by
the actuary for the Company's specific circumstances. Changes in assumptions used by the Company's
actuary with respect to demographics, industry trends, and judgmental selection of factors may impact
the Company's recorded reserve levels.

The amount accrued for professional and general liability claims as of the consolidated balance
sheet dates reflects the current estimates of all outstanding losses, including incurred but not reported
losses, based upon actuarial calculations. The loss estimates included in the actuarial calculations may

change in the future based upon updated facts and circumstances. The amount accrued for professional
liability claims was $1.3 million at December 3I,2010.In accordance with the adoption of
ASU 2010-24, amounts accrued for reported claims as of December 3L,2017 total approximately

$7.4 million. Of the approximate $7.4 million, approximately $3.1 million is recorded as other current
liabilities and approximately $4.3 million is reported as other long-term liabilities. In addition the
Company has recorded estimated insurance recoveries totaling approximately $7.4 ¡nillion as of
December 31,,2011. Of the approximate $7.4 million of estimated insurance recoveries, approximately

$3.1 million is recorded as other current assets and approximateþ $a.3 million is reported as other
long-term assets.

Noncontrolling Interest in Consolidated Entities

The Company currently maintains equity interests in 9 treatment center facilities with ownership
interests ranging from 51,.0Vo to 90.OVo. Since the Company controls more than 50Vo of the voting
interest in these facilities, the Company consolidates these treatment centers. The noncontrolling
interests represent the equity interests of outside investors in the equity and results of operations of
these consolidated entities.

In addition, in accordance with ASC 810, Consolidatiozr, the Company consolidates certain
radiation oncology practices where the Company provides administrative services pursuant to long-term
management agreements. The noncontrolling interests in these entities represent the interests of the
physician owners of the oncology practices in the equity and results of operations of these consolidated
entities.

On January 'J,,2009, the Company adopted changes issued by the Financial Accounting Standards
Board ("EASB") to the accounting for noncontrolling interests in consolidated financial statements.

These changes require, among other items, that a noncontrolling interest be included within equity
separate from the parent's equity; consolidated net income be reported at amounts inclusive of both
the parent's and noncontrolling interest's shares; and, separately, the amounts of consolidated net
income attributable to the parent and noncontrolling interest all be reported on the consolidated
statements of operations and comprehensive loss.

The Company could be obligated, under the terms of the operating agreements governing certain
of its joint ventures, upon the occurrence of various fundamental regulatory changes and/or upon the
occurrence of certain events outside of the Company's control to purchase some or all of the
noncontrolling interests related to the Company's consolidated subsidiaries. These repurchase
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requirements would be triggered by, among other things, regulatory changes making the existing
ownership structure illegal. While the Company is not aware of events that would make the occuffence
of such a change probable, regulatory changes are outside the control of the Company. Accordingly,
the noncontrolling interests subject to these repurchase provisions have been classified outside of equity
on the Company's consolidated balance sheets.

Use of Estimates

The preparation of these consolidated financial statements in conformity with accounting princþles
generally accepted in the United States requires management to make estimates and assumptions that
affect the reported amounts of assets and liabilities at the date of the consolidated financial statements.
Estimates also affect the reported amounts of revenues and expenses during the reporting period.
Actual results could differ from those estimates.

Cash and Cash Equivalents

Cash and cash equivalents include highly liquid investments with original maturities of three
months or less when purchased.

Inventories

Inventories consist of parts and supplies used for repairs and maintenance of equipment owned or
leased by the Company and medical drugs used for patient care services as follows:

(in thousands):

Parts and supplies
Medical drugs

December 31,
2011

$1,481
2,827

December 3L,
2010

$1,426
'J,,22'J,

$4,308 $2,647

Inventories are valued at the lower of cost or market. The cost of parts and supplies and medical
drugs are determined using the first-in, first-out method.

Property and Equipment

Property and equipment are recorded at historical cost less accumulated depreciation and are

depreciated over their estimated useful lives utilizing the straight-line method. Leasehold improvements
are amortized over the lesser of the estimated useful life of the improvement or the life of the lease.

Amortization of leased assets is included in depreciation and amortization in the accompanying
consolidated statements of operations and comprehensive loss. Expenditures for repairs and

maintenance are charged to operating expense as incurred, while equipment replacement and
betterments ar e capitalized.
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' Major asset classifications and useful lives are as follows:

Buildings and leasehold improvements . . .

Office, computer, and telephone equipment
Medical and medical testing equipment
Automobiles and vans

10 - 50 years
3 - 10 years
5 - 10 years

5 years

The weighted-average useful life of medical and medical testing equipment is 9.3 years and
9.5 years tn 201,1 and 2010, respectively.

The Company evaluates its long-lived assets for possible impairment whenever circumstances
indicate that the carrying amount of the asset, or related group of assets, may not be recoverable from
estimated future cash flows, in accordance with ASC 360, Property, Plant, and Equipment. Fair value
estimates are derived from independent appraisals, established market values of comparable assets, or
internal calculations of estimated future net cash flows. The Company's estimates of future cash flows
are based on assumptions and projections it believes to be reasonable and supportable for a market.

Recent Pronouncements

In August 2010, the EASB issued ASU 2010-23, Health Care Entities (Topic 954): Measuring Chaig
Care for Disclosure (ASU 2010-23), which amends ASC 954 to require that cost be used as the
measurement basis for charity care disclosure purposes and that cost be identified as the direct and
indirect costs of providing the charity care. The Company has historically measured charity care services

by identifying the foregone patient charges associated with the provision of those services. The
Company adopted ASU 2010-23 on January l,20tI. The cost of charity care sewices is measured by
developing a ratio of costs as compared to gross charges and applying the resulting ratio against gross

charges associated with charity care patient services.

In August 2010, the FASB issued ASU 2010-24, Health Care Entities (Topic 954): Presentation of
Insurance Claims and Related Insurance Recoveries (ASU 2010-24), which amends ASC 954 to clariS
that a health care entity cannot net insurance recoveries against a related claim liability. The Company
adopted ASU 2010-24 on January 1,,2011,. As a result, the Company recorded current claims liabilities
totaling $2.2 million in other current liabilities; non-current claims liabilities totaling $2.3 million in
other non-current liabilities;, current claims insurance recoveries totaling $2.2 million in other current
assets; and non-current claims insurance recoveries totaling $2.3 million in other non-current assets.

The adoption of ASU 2010-24 did not have any impact to the consolidated statements of
comprehensive loss and was not applied retrospectively to December 31,2010.

In May 201,1, the EASB issued ASU 2011-04, Fair Value Measurement (Topic 820): Amendmenß to
Achieve Common Fair Value Measurement and Disclosure Requirements in U.S. GAAP and Intemational
Financial Reporting Standards, (ASU 2011-04), which amends t};.e FASB Accounting Standards

Codification to provide a consistent definition of fair value and ensure that the fair value measurement
and disclosure requirements are similar between U.S. GAAP and International Fi¡ancial Reporting
Standards. ASU 2011-04 changes certain fair value measurement principles and enhances the disclosure
requirements particularly for level 3 fair value measurements. ASU 201'1-04 is applied prospectively.
The amendments are effective for fiscal years, and interim period within those years, beginning after
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December 15,2011, and as such we will adopt ASU 2011-04 on.January 7, 2012. The Company is
currently evaluating the impact of its pending adoption of ASU 201L-04 on the consolidated financial
statements and accompanying notes.

In June 20t1, the FASB issued ASU 2011-05, Comprehensive Income (Topic 220): Presentation of
Comprehensive Income, (ASU 2011-05). ASU 2011-05 amends the FASB Accounting Standards
Codification to allow an entity the option to present the total of comprehensive ilcome, the
components of net income, and the components of other comprehensive income either in a single
continuous statement of comprehensive income or in two separate but consecutive statements. In both
choices, an entity is required to present each component of net income along with the total net income,
each component of other comprehensive income along with a total for other comprehensive income,
and a total amount for comprehensive income. ASU 2011-05 eliminates the option to present the
components of other comprehensive income as part of the statement of changes in stockholders' equity.
The amendments to the Codification in the ASU do not change the items that must be reported in
other comprehensive income or when an item of other comprehensive income must be reclassified to
net income. ASU 2011-05 should be applied retrospectively. The amendments are effective for fiscal
years, and interim period within those years, beginning after December 1,5, 201,1,. The Company
adopted ASU 2011-05 in its 2011 consolidated financial statements.

In July 2077, t}r:e FASB issued ASU 2011-07, Heølth Care Entities (Topic 954): Presentation and
Dßclosure of Patient Service Revenue, Provßian for Bad Debts, and the Allowance for Doubtful Accounts

for Certain Health Care Entities, (ASU 2011-07). ASU 2017-07 amends the FASB Accounting Standards
Codification to require health care entities that recognize significant amounts of patient service revenue
at the time services are rendered even though they do not assess the patient's ability to pay to present
the provision for bad debts related to patient service revenue as a deduction from patient service
revenue (net of contractual allowances and discounts) on their statement of operations. Additionally,
those health care entities are required to provide enhanced disclosure about their policies for
recognizing revenue and assessing bad debts. The amendments also require disclosures of patient
service revenue (net of contractual allowances and discounts) as well as qualitative and quantitative
information about changes in the allowance for doubtful accounts. ASU 2011-07 is applied
retrospectively and disclosures relating to ASU 20L1.-07 are applied prospectively. The amendments are
effective for fiscal years, and interim period within those years, beginning after December 1.5, 201,1.T\e
Company is currently evaluating the impact of ASU 2011-07 on its consolidated financial statements.

Advertising Costs

Advertising costs are charged to general and administrative expenses as incurred and amounted to
approximately $3.6 million, $2.0 million and $1.8 million, for the years ended Dec€mber 31.,2071,2010,
and 2009, respectively.

Comprehensive Loss

Comprehensive loss consists of two components, net loss and other comprehensive income (loss).
Other comprehensive income (loss) refers to revenue, expenses, gains, and losses that under accounting
principles generally accepted in the United States are recorded as an element of equity but are
excluded from net loss. The Company's other comprehensive income (loss) is composed of unrealized
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gains and losses on interest rate swap agreements accounted for as cash flow hedges and the
Company's foreign currency translation of its operations in South America, Central America and the

Caribbean. The impact of the unrealized net loss decreased total equity on a consolidated basis by
approximately $2.5 million for the year ended December 31.,2011. and the impact of un¡ealized net
gain increased total equity on a consolidated basis by approximately $L.5 million and $1.8 million for
the years ended December 37,2010 and 2009, respectively.

Accumulnted Other Comprehensive Loss. The components of accumulated other comprehensive
income (loss) were as follows (in thousands):

Radiation Therapy Services Holdings, Inc.
Shareholder Noncontrolling

InterestsDerivative
Foreign Losses on
Currency Interest Rate

TLanslation Swap
Ädjustments Agreements Other Total

Foreign
Currency

Thanslation
A.djustments

Other
Cornprehensive
Income (Loss)

(in thousands):
Year ended December 31, 2008

Other Comprehensive income (loss) . . .

Income tax expense

Year ended December 3L,2009
Other Comprehensive income (loss) . . .

Income tax expense

Year ended December 3L,2010
Other Comprehensive (loss) income . . .

Income tax benefit
Reversal of previously held equity

investment

Year ended December 3-1,,2011

$

(4,265)

$(4,265)

$(6,670)
2,979

(1,040)

(4,732)
2,730

(1,0s1)

(3,053)
2,377

51

$ - $(6,670)
(r37) 2,84t

(1,040)

(137) (4,86e)
(201) 2,529

(1,051)

(338) (3,391)
(1,888)

51

338 338

$ 2,84L
(1,040)

1,801.

2,529
(1,051)

1.,478

(2,532)
51

$

$(2,481)$ (625) $ $(4,8e0)

(644)

$(644)

Income Taxes

The Company provides for federal, foreign and state income taxes currently payable, as well as for
those deferred due to timing differences between reporting income and expenses for financial statement
purposes versus tax purposes. Deferred tax assets and liabilities are recognized for the future tax
consequences attributable to temporary differences between the financial statement carrying amounts of
existing assets and liabilities and their respective tax bases. Deferred tax assets and liabilities are

measured using enacted income tax rates expected to apply to taxable income in the years in which
those temporary differences are expected to be recoVered or settled. The effect of a change in income
tax rates is recognized as income or expense in the period that includes the enactment date.

ASC 740, Income 7'axes (ASC 740), clarl-fies the accounting for uncertainty in income taxes

recognized in an entity's financial statements and prescribes a recognition threshold and measurement
attributes for financial statement disclosure of tax positions taken or expected to be taken on a tax

return. Under ASC 740, the impact of an uncertain tax position on the income tax return must be
recogntzed at the largest amount that is more-likely-than-not to be sustained upon audit by the relevant
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taxing authority. An uncertain income tax position will not be recognized if it has less than a 50%
likelihood of being sustained. Additionally, ASC 740, provides guidance on derecognition, classification,
interest and penalties, accounting in interim periods, disclosure, and transition.

Stock'Based Compensation

Radiation Therapy Investments, LLC ("RT Investments") adopted an equity-based incentive plan
in February 2008, and issued units of limited liability company interests designated Class B Units and

Class C Units pursuant to such plan. The units are limited Iiability company interests and are available

for issuance to the Company's employees and members of the Board of Directors for incentive
purposes. For purposes of determining the compensation expense associated with these grants,
management valued the business enterprise using a variety of widely accepted valuation techniques,
which considered a number of factors such as the financial performance of the Company, the values of
comparable companies and the lack of marketability of the Company's equity at grant date. The
Company then used the option pricing method to determine the fair value of these units at the time of
grant using valuation assumptions consisting of the expected term in which the units will be realized; a

risk-free interest rate equal to the U.S. federal treasury bond rate consistent with the term assumption;
expected dividend yield, for which there is none; and expected volatility based on the historical data of
equity instruments of comparable companies. The Class B units vest over a four-year service period.
The Class C units vest based on certain performance measures or market conditions being met or
achieved. The estimated fair value of the units, less an assumed forfeiture rate, are recognized in
expense on a straightJine basis over the requisite service periods of the awards for the Class B units
and the accelerated attribution method approach is utilized for the Class C units.

tr'air Value of Financial Instruments

The carrying values of the Company's financial instruments, which ilclude cash and cash

equivalents, accounts receivable and accounts payable approximate their fair values due to the
short-term maturity of these instruments.

The carrying values of the Company's long-term debt approximates fair value due either to the
length to maturity or the existence of interest rates that approximate prevailing market rates unless
otherwise disclosed in these consolidated financial statements.

Segments

The Company operates in one line of business, which is operating physician group practices. As of
March"J.,2O'J,1,, due to the acquisition of MDLLC and Clinica de RadioterapiaLa Asuncion S.4., the
Company's operations are structured into two geographically organized groups: the Domestic U.S.
includes 96 treatment óenters and International includes 31 treatment centers. The Company assesses

performance of and makes decisions on how to allocate resources to its operating segments based on
multiple factors including current and projected facility gross profit and market opportunities.

Reclassifrcations

Certain reclassifications totaling approximately $1.2 million to increase inventories and decrease

other assets-current have been made to the consolidated balance sheet at December 31, 2010. This
reclassificaticln had ro effect on previously reported total assets, equity, net loss, or comprehensive loss.
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Property and equipment consist of the following:

(in thousands):

Land .

Buildings and leasehold improvements . . . .

Office, computer, and telephone equipment
Medical and medical testing equipment . . .

Automobiles and vans

Less accumulated depreciation

Construction-in-progress . . .

Foreign currency translation

(in thousands):

Medical equipment
Software
Less: accumulated amortization

December 31, December 31,
20tt 2010

$ 1,770
56,642
63,485

236,04r
1,,450

$ 1,770
51,156
43,492

214,712
7,246

359,388
(L26,742)

232,646
3,946
(181)

$ 236,4\1.

312,3'76
(84,202)

228,174
7,49r

s229,665

During the fourth quarter of.20'lJ and 2010, the Company impaired certain leasehold
improvements and other fixed assets of approximatety $0.8 million and $3.5 million, respectively for
planned closings of certain offices in California, Maryland and Michigan.

(4) Capitat Lease Arrangements

The Company leases certain equipment under agreements, which are classified as capital leases.

These leases have bargain purchase options at the end of the original lease terms. Capital leased assets

included in property and equipment are as follows:

$ 38,309

Amortization expense relating to capital leased equipment was approximately $4.4 million, $4.1

million, and $4.4 million fo¡ the years ended December 37,201I,2010 and 2009, respectively, and is
included in depreciation expense in the consolidated statements of comprehensive loss.

(5) Goodwill and Intangible Assets

20tt

As disclosed during the second quarter of 201.1, certain of the Company's regions' patient volume
had stabilized in their respective markets. Although the Company had a stabilization of patient volume,

the Company was reviewing its anticipated growth expectations in certain of the reporting units and

December 31,
20tt

$ 44,495
812

(12,854)

s 32,453

December 31,
2010

(10,917)

$ 21,392
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was considering whether it was necessary to adjust expectations for the remainder of the year. During
the third quarter of 2011, Company determined that its previously projected cash flows for certain of its
reporting units were not likely to be achieved and as a result revised these estimated cash flows and
obtained a valuation analysis and appraisal to enable the Company to determine if all or a portion of
the recorded goodwill or any portion of other long-lived assets were impaired. The reporting units
affected were affected by the deterioration in the housing market and the continued high
unemployment rates, as well as the local economic conditions in the communities the Company serrr'es.

During the third quarter of 201,1,, the Company completed an interim impairment test for goodwill
and indefinitelived intangible assets as a result of its review of growth expectations and the release of
the final rule issued on the physician fee schedule for 2012 and 2073 by the Centers for Medicare and
Medicaid Services ("CMS"), the government agency responsible for administering the Medicare
program, on November 1.,201.I, which included certain rate reductions on Medicare payments to
freestanding radiation oncology providers. In performing this test, the Company assessed the implied
fair value of its goodwill and intangible assets. It was determined that the implied fair value of goodwill
and/or indefinite-lived intangible assets was less than the carrying amount, and as a result the Company
recorded an impairment charge. The implied fair value of goodwill was determined in the same manner
as the amount of goodwill recognized in a business combination. The estimated fair value of the
reporting unit was allocated to all of the assets and liabilities of the reporting unit (including the
unrecognized intangible assets) as if the reporting unit had been acquired in a business combination
and the estimated fair value of the reporting unit was the purchase price paid. Based on (i) assessment

of current and expected future economic conditions, (ii) trends, strategies and forecasted cash flows at
each reporting unit and (iü) assumptions similar to those that market particþants would make in
valuing the Company's reporting units, the Company's management determined that the carrying value
of goodwill and trade name in certain U.S. Domestic markets, including North East United States
(New York, Rhode Island, Massachusetts and southeast Michigan), California, South West United
States (central Arizona and Las Vegas, Nevada), the Florida east coast, Northwest Florida and
Southwest Florida regions exceeded their fair value. Accordingly, the Company recorded noncash
impairment charges in the U.S. Domestic reporting segment totaling $234.9 million in the consolidated
statement of comprehensive loss during the third quarter of 201,1,.

Impairment charges relating to goodwill and trade name during the third quarter of 201L are
summarized as follows:

(in thousands):

Goodwill ..
Tiade name

North East
U.S.

South West
u.s.

$45,127

$ 4,049

Florida East
Coast

$32,963

Northwest
F-lorida

$40,026

$ e69

Southwest
FloriilaCalifornia

$13,412 $10,236

Total

$84,751 $226,51.5

$ 2,152 $ 8,410$$$ 982258

During the fourth quarter of. 20L1, the Company decided to rebrand its current trade name of
21st Century Oncology. As a result of the rebranding initiative and concurrent with the Company's
annual impairment test for goodwill and indefinite-lived intangible assets, the Company incurred an
impairment loss of approximately $121.6 million. Approximately $49.8 million of the $121.6 million
related to the trade name impairment as a result of the rebranding initiative. The remaining $71.8
million of impairmcnt was rclatcd to goodwill in ccrtain of thc Company's rcporting units, including
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North East United States, (New York, Rhode Island, Massachusetts and southeast Michigan)., and
California, Southwest U.S. (Arizona and Nevada). The remaining domestic U.S. trade name of
approximately $4.6 million will be amortized over its remaining useful life through December 31,2012.
The Company incurred approximately $0.9 million in amortization expense during the fourth quarter.

Impairment charges relating to goodwill and trade name during the fourth quarter of.2011 are
summarized as follows:

Central
North East Mid East South East

U.S. U.S. U.S.

s37,940 $ - $

California
South West

U.S.

Florida
East
Coast

Northwest
Florida

Southwest
Florida Tbtal(in thousands):

Goodwill . . $14,664 $19,1.44 $ $ $ $71,748

Tiade name $ 5,245 $8,810 $6,755 $ 2,560 $ 3,706 $4,440 $5,728 $L2,590 $49,834

The estimated fair value measurements were developed using significant unobservable inputs
(Level 3). For goodwill, the primary valuation technique used was an income methodology based on
management's estimates of forecasted cash flov/s for each reporting unit, with those cash flows
discounted to present value using rates commensurate with the risks of those cash flows. In addition,
management used a market-based valuation method involving analysis of market multiples of revenues
and earnings before interest, taxes, depreciation and amortization ("EBITDA') for (i) a group of
comparable public companies and (ü) recent transactions, if any, involving comparable companies. For
trade name intangible assets, management used the income-based relief-from-royalty valuation method
in which fair value is the discounted value of forecasted royalty revenues arising from a trade name
using a royalty rate that an independent party would pay for use of that trade name. Assumptions used
by management were similar to those that management believes would be used by market particþants
performing valuations of these regional divisions. Management's assumptions were based on analysis of
current and expected future economic conditions and the strategic plan for each reporting unit.

In addition to the goodwill and trade name impairment losses noted above, an impairment loss of
approximately $2.7 million, reported in impairment loss on the consolidated statements of
comprehensive loss, was recognized duriug the third quarter of 2077 related to the Company's write-off
of its 45Vo investment interest in a radio-surgery center in Rhode Island in the North East U.S. region
due to continued operating losses since its inception in 2008. The estimated fair value measurements
were developed using significant unobservable inputs (Level 3), including continued operating losses,

declining operating cash flow and the limited use of the CyberKnife technology in treating cancer
patients. In addition, during the fourth quarter of 20"J,7, an impairment loss of approximately $0.8
million, reported in impairment loss on the consolidated statements of comprehensive loss, was
recognized related to the impairment of certain leasehold improvements of a planned radiation
treatment facility office closing in Baltimore, Maryland in the Central South East U.S. region and $0.7
million impairment on certain deposits on equipment.

The Company implemented the qualitative screen test approach in assessing goodwill impairment
for its international region. The qualitative analysis was limited to the i¡ternational region due to its
recent expansion into a new divisional region as a result of the Company's acquisition of MDLLC on
March 7,20'J,1,. Factors that contributed to the qualitative screen test included the macroeconomic
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conditions in Latin America remained strong in 2011 and its growth exceeding the growth estimates of
the U.S. economy. Other factors included continued migration toward more clinically sophisticated
radiation oncology sewices which have higher reimbursement rates, and the implementation of
operational enhancements from equipment upgrades which enable the Company to increase the
number of patients treated and improve the clinical quality of the ser¡¿ice. Operational improvements,
improvements in treatment mix, as well as new capacity coming on line from the Company's recent
acquisition of five additional radiation treatment centers in Argentina in November 2077 are expected
to produce continued growth in the international region. As the international region's current and
projected results exceed original forecasts, the Company's view that it is more likely than not that the
value of the international reporting unit is equal to or in excess of its carrying amount and therefore a

further quantitative step 1. goodwill impairment anaþsis was not necessary.

20L0

The Company completed its annual impairment testing for goodwill and indefinite-lived intangible
assets on October 'J,,201,0. Based on (i) assessment of current and expected future economic conditions,
(ii) trends, strategies and forecasted cash flows at each reporting unit and (iii) assumptions similar to
those that market participants would make in valuing the Company's reporting units, the Company's
management determined that the carrying value of goodwill in certain markets, including California,
South West United States (central Arizona and Las Vegas, Nevada) and the Florida east coast regions
exceeded their fair value. Accordingly, the Company recorded noncash impairment charges totaling
$91.2 million in the consolidated statements of operations. Subsequent to the Company's October 1

annual goodwill impairment testing, the Company evaluated the economic performance of certain of its
California offices. The Company concluded that it is unlikely these offices would remain operational
beyond 2011. Pursuanf to ASC 350 Intangibles-Goodwill and Other, the Company recorded an

additional $2.5 million noncash impairment charge based on the relative fair value of these offices as

compared to the fair value of the portion of the California reporting unit to be retained. Impairment
charges relating to goodwill are summarized as follows:

South West
United States

Florida east
coãst(in thousands):

Goodwill

California Total

$35,033 $46,317 $12,256 $93,666
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The changes in the carrying amount of goodwill are as follows:

(in thousands):

Balance, beginning of period
Goodwill
Accumulated impairment losses.

Goodwill, beginning of period

Goodwill acquired during the period. . . . .

Earn-out provisions
Impairment ......
Adjustments to purchase price allocations .

Foreign currency translation

Balance, end of period

Year ended l)ecember 31,

$ 864,564 $826,641 $824,579
(93,666)

770,898 826,641 824,579

86,977 37,923
2,250

(298,263) (93,666)
(188)

(3,065)

948,476 864,564 826,641

"(39r,929) (93,666)

$ 556,547 $770,898 $826,647

20tt 2010 2009

Goodwill
Accumulated impairment losses

Net goodwill, end of period . .

* Accumulated impairment losses incurred relate to the U.S. Domestic reporting segment.

Year ended December 31,

20lL 201 0 2009(in thousands):

Balance, beginning of period
Goodwill recorded during the period. . . .

Earn-out provisions
Impairment
Adjustments to purchase price allocations
Foreign current translation

Balance, end of period

$ 770,898
86,977

(298,263) (93,666)

(3,065)

$ 556,547 $770,899

s826,64r 5824,579
37,923

2,250

(188)

$826,641
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,Intangible assets consist of the following:

(in thousands):
Intangible assets subject to amortization

Noncompete agreements
Hospital Contracts . . .,
Tfade names

Intangible assets not subject to amortization
(indefinite-lived)

Tlade names

Balance, end of period . . . . .

(in thousands):
Intangible assets subject to amortization

Noncompete agreements
Otherlicenses....

2012
2013
2014
201,5

201.6

December 31,2011

Gross
Impairment Accumulated

Ämortization

Foreign
Currency

Tþanslationloss Net

$ 58,257 $ -19,994
62,882 (58,244)

$(40,166)
(1,017)

(e28)

(4)
(e84)

$18,087
n,993
3,710

2,682

$143,815 $(s8,244) $(42,111) (1,067) $42,393

December 31, 2010

Gross
Accumulated
Amortization Net

$ 55,767
1,45

$(33,855) 521,972
(14s)

Intangible assets not subject to amortization
(indefinitelived)

Tiadenames.........
Balance, end of period. .

63,324 63,324

s119,236 $(34,ooo) $85,236

Amortization expense relating to intangible assets was approximately $8.1 million, $7.3 million,
$14.6 million for the years ended December 31,201.1,2010 and 2009, respectively. The weighted-
average amortization period is approximately 9.6 years.

Estimated future amortization expense is as follows (in thousands):

$11,034
7,324
3,955
3,759
1,551
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In January 2009, the Company purchased from family members of a related party (i) a 33Vo

interest in a joint venture that held a majority equity interest in and managed 26 radiation therapy
treatment centers in South America, Central America and the Caribbean and (ii) a 19Vo interest in a

joint venture, which operates a treatment center in Guatemala, for approximately $10.4 million, subject
to final determination of the purchase price based on a multiple of Ìristorical earnings before interest,
taxes, and depreciation and amortization. In January 2010, the Company finalized the amount due for
its 33% interest in the joint venture and paid an additional $1.9 million. The transaction had been
accounted for under the equity method.

During 2009, the Company acquired the assets of several urology practices in Florida for
approximately $0.2 million. The urology practices provide synergistic clinical services to our patients.
The allocation of the purchase price is to tangible assets of $0.2 million.

In March 2010, the Company contributed approximately $3.0 million in tangible assets for a 77.3%
interest in a joint venture with a group of physicians to open a radiation treatment center in
El Segundo, California. The radiation treatment center expands the Company's presence in the
California market.

In April 20L0, the Company entered into definitive agreements to acquire all the outstanding stock
of Carolina Regional Cancer Center, P.A. for the acquisition of a radiation treatment center in Myrtle
Beach, South Carolina that held three certificate of need licenses, and Atlantic Urology Clinics, LLC,
Adult & Pediatric Urology Center of the Carolina, P.4., Coastal Urolory Center, P.A. and Grand
Strand Urolory, LLP with respect to the acquisition of the assets of these Myrtle Beach-based physician
practices. On May 3,201.0, the Company consummated these acquisitions for a combined purchase
price of approximately $34.5 million in cash. The acquisition of the Myrtle Beach facilþ expands the
Company's presence into a new local market within an existing regional division. The allocation of the
purchase price was to tangible assets, primarily consisting of medical equipment of $4.8 million and

assumed liabilities of approximately $0.3 million. The excess of the purchase price over the fair value of
the assets acquired was allocated to goodwill of $30.0 million, which is deductible for tax purposes,
representing primarily the value of synergies expected from the transaction.

During the year ended December 3L,2010 the Company recorded $12.4 million of net patient
service revenue and reported net income of $1.9 million in connection with the Carolina Regional
Cancer Center, P.A. acquisition.

In December 2010, the Company acquired the assets of a radiation treatment center located in
Princeton, West Virginia for approximately $8.0 million. The center purchased in West Virginia further
expands the Company's presence into the West Virginia market, which is a certificate of need state.
The allocation of the purchase price is to tangible assets, primarily consisting of medical equipment of
$0.2 million. The excess of the purchase price over the fair value of the assets acquired was allocated to
goodwill of $7.8 million.

During 2010, the Company acquired the assets of several physician practices in Florida and
Arizona for approximately $0.9 million. The physician practices provide synergistic clinical services to
our patients in the respective markets in which we treat. The allocation of the purchase price was to
tangible assets of $0.9 million.
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In 2010, the Company held a 33Vo interest in Medical Developers and on March 1, 20L1, the

Company purchased the remaining 67Vo interest in Medical Developers, LLC ("MDLLC") from
Bernardo Dosoretz as well as interests in the subsidiaries of MDLLC from Alejandro Dosoretz and

Bernardo Dosoretz, resulting in an ownership interest of approximately 91.Vo in the underlying radiation
oncolory practices located in South America, Central America and the Caribbean. The Company also

purchased an additional 67Vo interest in Clinica de RadioterapiaLa Asuncion S.A. from Bernardo
Dosoretz, resulting in an ownership interest of.80Vo. The acquisition of the remai¡ing interests expands

the Company's presence into a new regional division. The Company consummated these acquisitions

for a combined purchase price of approximately $82.7 million, comprised of $47.5 million in cash,

25 common units of Parent immediately exchanged for 13,660 units of RT Investments' non-voting
preferred equity units and 258,955 units of RT Investments' class A equity units totaling approximately

$16.25 million, and issuance of a 97/aVo note payable, due 20\7 totaling approximately $16.05 million to
the seller, an estimated contingent earn out payment totaling $2.3 million, and issuance of real estate

located in Costa Rica totaling $0.6 million. The earn out payment is contingent upon certain acquired

centers attaining earnings before interest, taxes, depreciation and amortization targets, is due

18 months subsequent to the transaction closing, ând is payable through Company financing and

issuance of equity units. The Company estimates the potential range of earn out payments to be, on an

undiscounted basis, between $0 and $7.35 million, however the earn out payment is uncapped. The
Company utilized the income and market approaches as well as the option pricing allocation
methodology to value the equity units issued as consideration.

The allocation of the purchase price was as follows (in thousands):

Cash .

Seller financing note
Company's issuance of equity. .

Contingent earn-out
Issuance of real estate .

Total consideration transferred .

Net identifiable assets acquired

Goodwill

$47,500
L6,047
76,250
2,340

561

82,698
15,527

$67,t71
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The following table surnmarizes the allocation of the aggregate purchase price of MDT LC,
incfuding assumed liabilities (in thousands):

Fair value of net assets acquired:
Cash and cash equivalents. .

Accounts receivable, net . .

Prepaid expenses
Deferred tax assets

Other noncurrent assets

Property and equipment . .

Intangible assets .

Accounts payable
Accrued expenses
Current portion of long-term debt . . . . .

Income taxes payable . . . . .

Other cufrent liabilities . . . .

Long-term debt, less current portion
Deferred income taxes .

Previously held equity interest . . . .

Other long-term liabilities . . . .

Noncontrolling interests-nonredeemable

Net identifiable assets acquired

$ 5,396
78,892

268
1,465

85
9,479

23,600
(3,721)
(2,064)

(422)
(3,048)

(s80)
(686)

(6,720)
(16,150)

(2,1.77)
(7,750)

$ 75,521

The Company recorded the acquisition at its fai¡ value upon gaining a controlling interest in
MDLLC at March I,2071.. The Company's previously held equity interest in the acquired entities as of
the acquisition date totaled approximately $16.15 million. For purposes of valuing the previously held
equity interest, the Company used the discounted cash flow method, a derivation of the income
approach, which considered a number of factors such as the MDLLC's performance projections,
MDLLC's cost of capital, and consideration ascribed to applicable discounts for lack of control and

marketability. The Company recorded a gain on the previously held equity interest totaling
approximately $0.2 million identified as gain on fair value adjustment of previously held equity
investment in the accompanying condensed consolidated statements of comprehensive loss.

The Company acquired noncontrolling interests totaling approximately $7.75 million as of the
acquisition date. The Company valued the noncontrolling interests using the discounted cash flow
method, a derivation of the income approach, which considered a number of factors such as the
MDTLC's performance projections, MDLLC's cost of capital, and consideration ascribed to applicable
discounts for lack of control and marketability. The Company acquired a number of hospital contract
arrangements that have varying expiration dates through February '1.,2020. The weighted-average period
prior to the next renewal period is 4.1 years as of December31,201L.
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Net identifiable assets includes the following preliminary intangible assets:

Tlade name (indefinite life) . .

Non-compete agreement (5 year life) . . . . . . .

Hospital contract arrangements (18.5 year life)

2012.
2013.
201,4.
201.5.
2076.
2077 .

$ 1,750
2,000

19,850

$23,600

The Company valued the trade name using the relief from royalty method, a derivation of the
income approach that estimates the benefit of owning the trade name rather than paying royalties for
the right to use a comparable asset. The Company considered a number of factors to value the trade
name, including MDLLC's performance projections, royalty rates, discount rates, strength of
competition, and income tax rates.

The Company valued the non-compete agreement using the discounted cash flow method, a

derivation of the income approach that evaluates the difference in the sum of MDLLC's present value
of cash flows of two scenarios: (1) with the non-compete in place and (2) without the non-compete in
place. The Company considered various factors in determining the non-compete value including
MDLLC's performance projections, probabilþ of competition, income tax rates, and discount rates.

The Company valued the hospital contract arrangements using the excess earnings method, which
is a form of the income approach. This method includes projecting MDLLC's revenues and expenses

attributable to the existing hospital contract arrangements, and then subtracts the required return on
MDLLC's net tangible assets and any intangible assets used in the business in order to determine any

residual excess earnings attributable to the hospital contract arrangements. The after tax excess

earnings are then discounted to present value using an appropriate risk adjusted rate of return.

The weighted-average amortization period for the acquired amortizable intangible assets as of
December 3t,201I is approximately 18.1 years. Total amortization expense recognized for the acquired
amortizable intangible assets totaled approximately $L.2 million for the year ended December 31,2011..

Estimated future amortization expense for the acquired amortizable intangible assets is as follows
(in thousands):

$1,473
'J,,413

1,,4',73

1,,473

7,740
r,073

The excess of the purchase price over the fair value of the net assets acquired was allocated to
goodwill of $67.9 million, representing primarily the value of estimated cost savings and synergies

expected from the transaction. The goodwill is not deductible for tax purposes and is included in the
Company's international geographic segment.
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During the year ended December 3'J.,2011, the Company recorded $59.0 million of net patient

service revenue and reported net income of. $2.2 million in connection with the MDLLC and Clinica de

Radioterapia Cancer Center, P.A. acquisitions.

The following pro forma financial information is presented as if the purchase of the additional
interests in MDLLC and Clinica de Radioterapia La Asuncion S.A. had occurred as of January 1,,2010.

The pro forma financial information is not necessarily indicative of what the Company's results of
operations actually would have been had the Company completed the acquisition at the dates indicated.

In addition, the unaudited pro forma financial information does not purport to project the future
operating results of the combined company:

Years ended
I)ecember 31,

(in thousands):

Pro forma total revenues. . . .

Pro forma net loss attributable to Radiation Therapy
Services Holdings, Inc. shareholder .

20tl 2010

$ 654,898 $ 599,058

(352,588) (110,854)

As of Decemb er 31., 201I, Medical Developers LLC had approximately 590 employees, 298 of
whom are covered by a collective bargaining agreement with the Health Care Providers union
corresponding to the agreement N" 108/75. The agreement does not have a füed term, although
payment increase is negotiated every year by the labor union.

Cash at December 31.,201.1he1d by the Company's foreign subsidiaries was $5.2 million. The
Company considers these cash amounts to be permanently invested in the Company's foreign
subsidiaries and therefore does not anticipate repatriating any excess cash flows to the U.S. The
Company anticþates it can adequately fund its domestic operations from cash flows generated solely

from the U.S. business. Of the $5.2 million of cash held by the Company's foreign subsidiaries at

December 3"J., 201.1, $0.4 million is held in U.S. Dollars, $0.1 million of which is held at banks in the

United States, with the remaining held in foreign currencies in foreign banks. The Company believes

that the magnitude of its growth opportunities outside of the U.S. will cause the Company to
continuously reinvest foreign earnings. The Company does not require access to the earnings and cash

flow of its international subsidiaries to fund its U.S. operations.

On August 29,20'J.'J., the Company acquired the assets of a radiation treatment center and other
physician practices located in Redding, California, for approximately $9.6 million. The acquisition of the

Redding facility further expands the Company's presence into the Northern California market. The

allocation of the purchase price is to tangible assets of $3.3 million, intangible assets including

$0.3 million trade name and non-compete agreements of $0.3 million, amortized over 5 years, and

goodwill of $5.7 million, which is deductible for tax purposes.

In September 20L7, the Company entered into a professional services agreement with a hospital

district in Broward County, Florida to provide professional services at two radiation oncology sites

within the hospital district.

On November 4,201.L, the Company purchased an80Vo interest in an operating entity, which
operates 1 radiation treatment center in Argentina; at 80Vo interest in anothe.r operating entity, which
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operates 3 radiation treatment centers in Argentina; and a 96Vo interest in an operating entity, which
operates 1 radiation treatment center in Argentina. The combined purchase price of the ownership
interests totals approximately $7.4 million, comprised of $2.1 million in cash, seller financing totaling
approximately $4.0 million payable over 24 monthly installments, commencing January 2012, and a
purchase option totaling approximately $1.3 million. The acquisition of these operating treatment
centers expands the Company's presence in its international markets. The allocation of the purchase
price is to tangible assets of $3.7 million (including cash of $0.6 million), intangible assets including
$0.2 million trade name and non-compete agreements of $0.2 million, amortized over 5 years, goodwill
of $8.1 million, which is deductible for U.S. tax purposes but non-deductible for foreign tax purposes,

liabilities of $3.4 million, and noncontrolling interests redeemable of $1.4 million.

On December 22,20'J.L, the Company acquired the interest in an operating entity which operates
two radiation treatment centers located in North Carolina, for approximately $6.3 million. The
acquisition of the two radiation treatment centers further expands the Company's presence into the
eastern North Carolina market. The allocation of the purchase price is to tangible assets of
$0.8 million, goodwill of $6.0 million, which is deductible for tax pruposes, other current liabilities of
approximately $0.1 million and an earn-out provision of approximately $0.4 million contingent upon
maintaining a certain level of patient volume.

During 2OLI, the Company acquired the assets of several physician practices in Florida and the
non-professional practice assets of several North Carolina physician practices for approximately
$0.4 million. The physician practices provide synergistic clinical services to our patients in the respective
markets in which we treat. The allocation of the purchase price is to tangible assets of $0.4 million.

The operations of the foregoing acquisitions have been included in the accompanying consolidated
statements of operations and comprehensive loss from the respective dates of each acquisition.

Allocation of Purchase Price

The purchase prices of these transactions were allocated to the assets acquired and liabilities
assumed based upon their respective fair values. The purchase price allocations for certain recent
transactions are subject to revision as the Company obtains additional information. The operations of
the foregoing acquisitions have been included in the accompanying consolidated statements of
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comprehensive loss from the respective dates of acquisition. The following table summarizes the

allocations of the aggregate purchase price of the acquisitions, including assumed liabilities.

Years Ended December 31,

(in thousands):

Fair value of net assets acquired, excluding cash:

Accounts receivable, net . .

Invento¡ies
Other current assets

Deferred tax assets

Other noncurrent assets

Property and equipment . .

Intangible assets.
Goodwill
Current liabilities
Long-term debt .

Deferred tax liabilities

20tl 2010 2009

$

65

Other noncurrent liabilities . . . . . .

Previously held equity investment
Noncontrolling interest

$43,388 $2,449

$ 20,306
39

423

r,925
159

13,980
24,580
86,977

(11,356)
(686)

(6,720)
(6,250)

(16,1s0)
(9,114)

$ 98,L13

$

461

18

5,086

37,923 2,250
(318)

799

(7) Other Income and Loss

Impairment Loss

During 2009, thle Company recorded an impairment loss of approximately $3.5 million primarily
relating to an impairment loss i¡curred of approximately $1.8 million for the write down to fair value

of certain of the Company's liner accelerators and CT machines due to technological obsolescence. The

adjustment to machine i¡ventories was due to several considerations, including the planned use of
RapidArc technolory on 3-D digital machines for which this technology cannot be implemented on 2-D
digital machines or analog machines. RapidArc radiotherapy technology is an effective cancer treatment
representing an advanced new form of image-guided IMRI This technology enables clinicians to
program a linear accelerator to deliver precise for.ms of IMRT up to eight times faster than other
IMRT systems. It does this by delivering the complete IMRT treatment to the patient in fewer
rotations than traditional IMRI

Impairment loss of approximately $97.9 million was recognized in 2010 related to our write-off of
our investment in a 50Vo interest in an international freestanding radiation center in Mohali, India of
approximately $0.7 million, certain planned oflice closings in California and Michigan of approximately

$3.5 million and goodwill impairment in certain of our reporting units, including California, Southwest

U.S. (Arizona and Nevada) and the Florida east coast of approximately $93.7 million.

During the thtd quarter of.201.7, the Company completed an interim impairment test for goodwill

and indefinite-lived intangible assets as a result of its re.view of growth expectations and the release of
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the final rule issued on the physician fee schedule for 2072 by CMS on November 1, 2011, which
included certain rate reductions on Medicare p4yments to freestanding radiation oncology providers. In
performing this test, the Company assessed the implied fair value of its goodwill and intangible assets.

As a result, the Company incurred an impairment loss of approximately $237.6 million in 2011
primarily relating to goodwill and trade name impairment in certain of its reporting units, including
North East United States (New York, Rhode Island, Massachusetts and southeast Michigan),
California, Southwest U.S. (Arizona and Nevada) , the Florida east coast, Northwest Florida and

Southwest Florida. This impairment loss was comprised of approximately $234.9 million relating to
goodwill and intangible assets and an impairment loss incurred of approximately $2.7 million in 2011

related to our write-ofÏ of our 45Vo tnvestment interest in a radio-surgery center in Rhode Island due
to continued operating losses since its inception in 2008.

During the fourth quarter of 201L, the Company decided to rebrand its current trade name of
21.st Century Oncology. As a result of the rebranding initiative and concurrent with the Company's
annual impairment test for goodwill and indefinitelived intangible assets, the Company incurred an

impairment loss of approximately $121.6 million..Approximately $49.8 million of the $121.6 million
related to the trade name impairment as a result of the rebranding initiative. The remaining
$71.8 million of impairment relating to goodwill in certain of the Company's reporting units, including
North East United States, (New York, Rhode Island, Massachusetts and southeast Michigan), and

California, Southwest U.S. (Arizona and Nevada). The remaining domestic U.S. trade name of
approximateþ $a.6 million will be amortized over its remaining useful life through December 31,2012.
The Company incurred approximately $0.9 million in amortization expense during the fourth quarter.
In addition, during the fourth quarter of 201.1., an impairment loss of approximately $0.8 million,
reported in impairment loss on the consolidated statements of comprehensive loss, was recognized
related to the impairment of certain leasehold improvements of a planned radiation treatment facility
office closing in Baltimore, Maryland and $0.7 million impairment on certain deposits on equipment.
The Company plans to complete the treatment of its current patients undergoing radiation treatment
and close the radiation facility during the first quarter of.2012.

Loss on investments

During the fourth quarter of 20'J,1, the Company incurred a loss on a 50Vo investment in an

unconsolidated joint venture in a freestanding radiation facility in West Palm Beach Florida. The
Company plans on withdrawing from the joint venture during the first quarter of 2012. The Company
incurred a loss on the investment of approximately $0.5 million.

During the fourth quarter of 201.1, the Company sold a ZVo investment interest in a primary care

physician practice for approximately $1.0 million. The Company recorded a gain on the sale of the
investment of approximately $0.3 million.

Gain on fair value adjustment of previously held equÍty investment.

As result of the acquisition of MDLLC, in which the Company acquired an effective ownership
interest of approximately 91,.0Vo on March 7,2017, the Company recorded a gain of approximately

$0.2 million to adjust its initial investment in the joint venture to fair value.
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(7) Other Income and Loss (Continued)

Early Extinguishment of Debt

On April 20,2010, the Company issued $310.0 million in aggregate principal amount of 97hVo

senior subordinated notes due 2017 and repaid the existing $175.0 million in aggregate principal
amount 73.5Vo senior subordinated notes due 2015, including accrued and unpaid interest and a call
premium of approximately $5.3 million. The Company incurred approximately $10.9 million in early
extinguishment of debt as a result of the prepayment of the $175.0 million in senior subordinated
notes, which included a call premium payment of approximately $5.3 million, the write-offs of
$2.5 million in deferred financing costs and $3.1 million in original issue discount costs.

(8) Income Taxes

Significant components of the income tax provision are as follows:

Years Ended December 31,

(in thousands):

Current prbvision:

20tl 2010 2009

Federal $ (1,166) $ 2,414
(347) 4,474

5,026

$ 1,791
s9BState . .

Foreign
Deferred (benefit) provision:

Federal
State .

Foreign

Total income tax provision (benefit)

(25,'726) (19,845) (2,876)
(3,064) t47 1,489

(88)

$(25,36s) $(12,810) $ 1,002
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A reconciliation of the statutory federal income tax rate to the Company's effective income tax
rate on income before income taxes are as follows:

Years Ended December 31,

20tt 2010 2009

Federal statutory rate . .

State income taxes, net of federal income tax benefit
Effects of rates different than statutory . . .

Nondeductible charge for stock-based compensation . . . . . .

Nondeductible charge for lobbying and political donations . .

Goodwill impairment
Täx rate changes on eústing temporary differences
Income from noncontrolling interests
Valuation allowance increase
Purchase accounting adjustments
Federal and state true-ups
Uncertain tax positions current year .

Prior period adjustments for uncertain tax positions and
deferred tax hue-ups

Other permanent items

Total income tax provision

35.jVo
7.3
0.1

(0.1)
(0.1)

(21.3)
0.1
0.2

(7.7)

35.IVo
1..4

35.ÙVo

25.2

0.1 1.6
(o.s) (0.4)

6.BVo 70.1,%

(0.3)
(0.3)

(13.8)
(0.4)
0.6

(1,1.2)

(s.0)
(4.1)

13.3
10.3

(s1.0)
(16.s)
(17;7)
(1.3)

(3.1)

$a.\vo

The Company provides for income taxes using the liability method in accordance with ASC 740,

Income Tbxes. Deferred income taxes arise from the temporary difTerences in the recognition of income
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(8) Income Taxes (Continued)

and expenses for tax purposes. Deferred tax assets and liabilities are comprised of the following at

December 37,201L and 2010:

I)ecember 31,
20Lt

December 31,
2010(in thousands):

Deferred income tax assets:

Provision for doubtful accounts
State net operating loss carryforwards. . . . . .

Federal net operating loss carryforwards . . . .

Deferred rent liability
Intangible assets-U.S.
Management fee receivable allowance
Merger costs and debt financing costs
Unrealized loss on swap .

Other .

Gross deferred income tax assets . . . . .

Valuation allowance

Net deferred income tax assets

$ 7,438
8,096

28,382
2,599

15,683
8,466
4,985
'1,,027

7,342

$ 4,848
6,336

22,525
2,034

.84,007
(45,458)

38,549

9,945
2,724
2,058
7,064

57,534
(L7,641)

39,893

Deferred income tax liabilities:
Property and equipment . . . . .

Intangible assets-U.S.
Intangible assets-Foreign . . . .

Prepaid expense
Partnership inte¡ests
Other .

Total deferred tax liabilities . . . . .

Net deferred income tax liabilities

ASC 740, Income Thxes, reqtires that a valuation allowance be established when it is more likely
than not that all or a portion of a deferred tax asset will not be realized. In 2009, the Company
determined that a valuation allowance of $3.4 million was appropriate under the provisions of
ASC 740. This valuation allowance of $3.4 million was against state deferred tax assets. Primarily
because of the taxable loss for the year ended December 37, 2010, the Company determined that the

valuation allowance should be $L7.6 million, consisting of $12.3 million against federal deferred tax

assets and $5.3 million against state deferred tax assets. This represents an increase of 514.2 million in
valuation allowance.

For the year ended December 31,207I, the Company determined that the valuation allowance was

approximateþ $a5.5 million, consisting of $38.3 million against federal deferred tax assets and

(36,728)
(29,51.4)

(1,217)
(2,910)
(1,315)

(11.,t44)

$(31,251)

(37,508)

(6,253)
(88s)
(843)
(434)

(45,923)

!!flr_ )
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(8) Income Taxes (Continued)

$7.2 million against state deferred tax assets. The valuation allowance increased approúmately
$27.9 million from $17.6 million in 20L0 to $45.5 million in2071.

Beginning Tax co-l.tlrrärin" Ending
Description: Balance Expense Income Balance

Fiscal Year 2009 . (3.4) (3.4)
Fiscal Year 2010 . (3.4) (14.2) (17.6)
Fiscal Year 2011 (17.6) (28.8) 0.9 (4s.s)

During the year ended December 3I,2010, the Company undertook an analysis of its cumulative
position with respect to income taxes on the balance sheet and identified certain balance adjustments
required to be recorded. Those adjustments resulted in a current year tax benefit in the amount of
92.0 million, which is the difference between the tax benefit resulting from an $8.7 million adjustment
to deferred tax assets and the tax expense resulting from an additional 4.0 million to tax contingency.

The Company has federal net operating loss carryforwards beginning to e4pire rn 2028 available to
offset future taxable income of approximateþ $81.0 million and $64.4 million at December 31,201L
and 2010, respectively.

At December 31,20L1 and 2010 the Company has state net operating loss carryforwards, primarily
in Florida and Kentucky beginning to e4pire in years 2013 through 2028, avatlable to offset future
taxable income of approximately $201.8 million, and $157.9 million, respectively. Utilization of net
operating loss carryforwards in any one year may be limited.

ASC 740, Income Tizxes, clartfies the accounting for uncertainty in income taxes recognized in an

entity's financial statements and prescribes a threshold for the recognition and measurement of tax
position taken or expected to be taken on a tax return. Under ASC 740, Inconte Taxes, the impact of an

uncertain tax position on the income tax return must be recognized at the largest amount that is

moreJikely-than-not to be sustained upon audit by the relevant taxing authority. An uncertain income
tax position will not be recognized if it has less than a 5O% likelihood of being sustained. Additionally,
ASC 740, Income Tizxes, provides guidance on derecognition, classification, interest and penalties,

accounting in interim periods, disclosure, and transition.

Since its adoption for uncertainty in income taxes pursuant to ASC 740, Income Tizxes, the
Company has recognized interest and penalties accrued related to unrecognized tax exposures in
income tax expense. During the year ended December 31., 201I, the Company released approximately

$0.9 million in interest and penalties related to uruecognized tax exposures in income tax expense.

During the year ended December 31,2010, the Company accrued approximately $2.1 million in interest
and penalties related to unrecognized tax exposures in income tax expense. The Company had accrued

$25,000 as of December 31, 2009. Tlre Company did not make any payments of i¡terest and penalties
accrued during the years ended December 3L,201.1, and 2010.
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A reconciliation of the beginning and ending balances of the total amounts of gross unrecognized

tax benefits is a follows (in thousands):

Gross unrecognized tax benefits at January 7,2009
Increase in tax positions for prior years

Increase in tax positions for current year. .

Gross unrecognized tax benefits at December 37,2009

Gross unrecognized tax benefits at January 1',2070
Increase in tax positions for prior years

Increase in tax positions for current year. .

Gross unrecognized tax benefits at December 31,2010 . . .

Gross unrecognized tax benefits at January 1,201'7
Decrease in tax positions for prior years

Decrease related to settlements with the taxing authorities .

Decrease related to the lapse of the statute of limitations
Increase in tax positions for current year . .

Gross unrecognized tax benefits at December 3L,20'J.1'

$ 260
59
78

397$

$ 397
4,964

706

$ 5,967

$ 5,967
(1.,971)
(1,988)

(320)
49

$ 7,73'7

The total amount of gross unrecognizsd tax benefits that, if recognized, would affect that effective

taxrate was $0.9 million, $1.7 million at December31.,2O1.1and 2010, respectively. The Company

expects that unrecognized tax benefits in the amount of $0.1 million will reverse within the next

12 months due to resolution of ongoing federal income tax audits. Moreover, the Company expects that
unrecognized tax benefits in the amount of $0.8 million will reverse within the next 12 months due to
resolution of ongoing state income tax audits.

The Company is subject to taxation in the U.S., approximately 22 state jurisdictions and countries

throughout Latin America, namely, Argentina, Bolivia, Costa Rica, Dominican Republic, El Salvador,

Guatemala and Mexico. Ilowever, the princþal jurisdictions in which the Company is subject to tax are

the U.S., Florida and Argentina.

The Company's future effective tax rates could be affected by changes in the relative mix of
taxable income and taxable loss jurisdictions, changes in the valuation of deferred tax assets or
liabilities, or changes in tax laws or interpretations thereof. The Company monitors the assumptions

used in estimating the annual effective tax rate and makes adjustments, if required, throughout the
year. If actual results differ from the assumptions used in estimating the Company's annual effective tax

rates, future income tax expense (benefit) could be materially affected.

The Company has not provided U.S. federal and state deferred taxes on the cumulative earnings of
non-US affiliates and associated companies that have been reinvested indefinitely offshore. With
respect to the portion of unremitted earnings of certain lower-tier non-US affiliates and associated

companies where the Company is not applying the indefinite reinvestment exception, no deferred tax

liability has been provided due to dividend exemption rules at the local foreign holding company level

ancl firture tax planning strategies at the U.S. level. The aggregaie undistributed earnings of the
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Company's foreign operating subsidiaries for which no deferred tax liability has been recorded is
approximately $3.3 million. It is not practicable to determine the U.S income tax liability that would be
payable if such earnings \vere not reinvested indefinitely.

The Company is routinely under audit by federal, state, or local authorities in the areas of income
taxes and other taxes. These audits may include questioning the timing and amount of deductions and

compliance with federal, state, and local tax laws. The Company regularly assesses the likelihood of
adverse outcomes from these audits to determine the adequacy of the Company's provision for income
taxes. To the extent the Company prevails in matters for which accruals have been established or is
required to pay amounts in excess of such accruals, the effective tax rate could be materially affected.
In accordance with the statute of limitations for federal tax returns, the Company's federal tax returns
for the years 2007 through 2O'J,0 are subject to examination. The Company is currently undergoing a
Federal income tax audit for tax years 2007 through 2008 and New York State audit for tax years 2006

through 2008. Subsequent to the end of the year, the Company closed the Federal audit for tax years

2005 and 2006, t}i.e Alabama audit for tax years 2009 and 2010 and Florida audit for taxyears 2007

through 2009.

(9) Long-Term Debt

The Senior Credit Facility consists of a $347.0 million six-year senior secured term loan facility, a
$90.1 million six-year senior secured revolving credit facility, and a $34.9 million five-year secured

revolving credit facility. Senior Subordinated notes due April 75,2017 were issued in April 2010 of
approximately $310.0 million. In March 2011, the Company issued an additional $50.0 million in Senior
Subordinated notes due April 75,2017 of which the proceeds lwere used to fund the MDLLC
transaction and an additional $16.25 million issued to the seller in the transaction.

The Company's long-term debt consists of the following (in thousands):

December 31,
20ll

I)ecember 31,
2010

$347.0 million senior secured credit facility-(Tèrm Loan B portion) (net of
unamortized debt discount of $993 and $1,450 at December 31.,201.1. and
2010, respectively) with interest rates at LIBOR or prime plus applicable
margin, collateral:z,ed by substantially all of the Company's assets. At
December 31.,20L7 and 2010, interest rates were at LIBOR plus
applicable margin, at 5.ÙVo and 4.5Vo, respectively, due at various maturity
dates through February 2014

$90.1 million senior secured credit facility (extended revolving credit
portion) with interest rates at LIBOR or prime plus applicable margin,
collateralized by substantially all of the Company's assets. At
December 31,, 2077, interest rates \ryere at LIBOR plus applicable margin,
at 5.0Vo due at various maturity dates through February 201,4 . .

s264,361

7,2'J,2

s263,91.0
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$34.9 million senior secured credit facility (non-extended revolving credit
portion) with interest rates at LIBOR or prime plus applicable margin,
collateralized by substantially all of the Company's assets. At
December 3I,20ll and 2010, interest rates were at LIBOR plus
applicable margin, at 4.5Vo due at various maturity dates through February
201,3 .

$360.0 million Senior Subordinated Notes (net of unamortized debt discount
of $2,027 and $1,765 at December 31, 20'l"J' and 2010, respectively) due
April 15, 2017; semi-annual cash interest payments due on April 15 and
October 15, fixed interest rate of 97/sVo .

516.25 million Senior Subordinated Notes (net of unamortized debt discount
of $175 at December 3I, 201.1) due April 1.5,2017; semi-annual cash

interest payments due on April 15 and October 1.5, fixed interest rate of
97ÁVo .

$2.9 million various other notes payable with average interest rate of 2L.5Vo

due through August 2079 .

$4.0 million in seller financing promissory notes with average interest rate of
6.21.Vo due through December 2013

Capital leases payable with various monthly payments plus interest at rates
ranging from 4.5Vo to 9.'J,Vo, due at various maturity dates through
October 201,6. .

2012 . . ..
2013 .. ..
2014 .. ..
201.5....
20L6 . . ..
Thereafter

Less unamortized debt discount

December 31,
20tl

December 31,
2010

2,788 8,500

357,973 308,235

16,075

2,933

4,005

23,680 1,8,186

Less current portion
619,033
(13,945)

$665,088

Maturities under the obligations described above are as follows at December 31, 201,1 (in
thousands):

598,831
(8,780)

$590,051

13,945
10,835

275,885
3,489
1,71',7

316,351

682,228
(3,195)
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At December 3I,20tI and 2010, the prime interest rate was 3.25%.

The Term Loan B initially bears interest either at LIBOR plus a spread of 4'15 basis points or a

specifiedbase rate plus a spread of.375 basis points and matures on February 21,,201,4.

The non-extended revolving credit portion of the senior secured credit facility ("Non-extended
Revolver") will mature on February 21, 2013. The Non-extended Revolver bears interest either at
LIBOR plus a spread ranging from 350 to 425 basis points or a specified base rate plus a spread
ranging from 250 to 325 basis points, with the exact spread determined upon the basis of the
Company's leverage ratio, as defined. The extended revolving credit portion of the senior secured credit
facility ("Extended Revolver") will mature on February 2I,201.4. The Extended Revolver bears interest
either at LIBOR plus a spread ranging from 400 to 475 basis points or a specified base rate plus a

spread ranging from 300 to 375 basis points, with the exact spread determined upon the basis of the
Company's leverage ratio, as defined. The Company is required to pay a quarterly unused commitment
fee at a rate ranging from 37.5 to 50.0 basis points on the Revolver determined upon the basis of its
leverage ratio, as defined.

The senior secured credit facility is secured by a pledge of substantially all of the Company's
tangible and intangible assets and includes a number of restrictive covenants including limitations on
leverage, capital and acquisitions expenditures and a requirement to maintain a minimum ratio of cash

flow to interest. Under the terms of the Company's senior secured credit facility, borrowings under the
Non-extended and Extended Revolvers are based on minimum incremental amounts of not less than
$0.5 million for base rate loans and not less than $1.0 million for LIBOR rate loans.

The senior secured credit facility requires the Company to make mandatory prepayments of
outstanding borrowings under certain circumstances. Mandatory prepayments include prepayments of
the Term Loan B from proceeds from asset dispositions if not reinvested within a ce¡tain period of
time and debt and equity issuances, limited to a percentage of the proceeds and/or an excess amount
above a dollar th¡eshold. The Company is required to prepay the Tèrm Loan B based on certain excess

cash flow requirements ranging from 25Vo to 50Vo based on the Company's leverage ratio, To date the
Company has not been required to make such prepayments. The senior secured credit facilþ also

requires the Company to comply with various other covenants, including, but not limited to, restrictions
on new indebtedness, the ability to merge or consolidate, asset sales, and dividends. At December 31,

2011, the Company is in compliance with all covenants.

On March 25,2008, the Company issued $175.0 million senior subordinated notes due 2075 at

I3.5Vo interest rate and repaid the $175.0 million senior subordinated interim loan agreement including
any accrued and unpaid interest. The senior subordinated notes required semi-annual payments of
interest only. The senior subordinated notes had similar or less restrictive covenants and were junior to
the senior secured credit facility for order of priority of debt repayment.

On April 1,, 2010, the Company amended its senior secured credit facility, to among other things,
(i) under certain circumstances, allow the Company to issue permitted additional subordinated debt to
fund certain future acquisitions; (ii) disregard, for purposes of calculating compliance with the financial
covenants, certain provisions of "Generally Accepted Accounting Principles" (GAAP) that would
require the Company to treat leased properties as owned by the Company; and (iii) provide for certain
other modifications as set lorth therein to permit the incurrence of additional indebtedness in
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connection with certain future acquisitions and the ability to make additional investments, subject to
pro forma compliance with certain performance based incurrence covenants, and other restrictions.

On April 20,20"J.0, the Company issued $310.0 million in aggregate principal amount of 97/aVo

senior subordinated notes due 2017 (the "Offering") and repaid the existing $175.0 million in aggregate
principal amount 73.5Vo senior subordinated notes due 2015, including accrued and unpaid interest and

a call premium of approximately $5.3 million. The remaining proceeds from the Offering were used to
pay down $74.8 million of the Tèrm Loan B and $10.0 million of the Revolver. A portion of the
proceeds of the OfÏering was placed in a restricted account pending application to finance certain
acquisitions, including the acquisitions of a radiation treatment center and physician practices in South
Carolina consummated on May 3,2010. The Company incurred approximately $11.9 million in
transaction fees and expenses, including legal, accounting and other fees and expenses associated with
the offering, and the initial purchasers' discount of $1.9 million.

The Company recorded approximately $10.9 million of expenses in early extinguishment of debt as

a result of the prepayment of the $175.0 million in senior subordinated notes, which included a call
premium payment of approximately $5.3 million, the write-offs of $2.5 million in deferred financing
costs and $3.1 million in original issue discount costs.

On April 22,2010, affiliates of certain initial purchasers of the $310.0 million in aggregate
principal amount 91/aVo seruor subordinated notes due 20L7 provided an additional $15.0 million of
commitments to the Revolver, and increased the available commitment from $60.0 million to $75.0
million. The Company paid $2.0 million to Vestar Capital Partners V L.P. for additional transaction
advisory services in respect to the incremental amendments to the existing senior secured credit facility,
the additional $15.0 million of commitments to the revolver portion, and the complete refinancing of
the senior subordinated notes.

On May 3,2010, the Company further amended the senior secured credit facilities with respect to
certain administrative matters, including permitting the Company to provide to the lenders thereunder,
on a prospective basis, the consolidated financial statements of the parent company, Radiation Therapy
Services Holdings, Inc., in lieu of those of the borrower, our wholly-owned subsidiary, Radiation
Therapy Services, Inc. ("RTS").

In January 2071,, ttre Company received a cornmitment letter (the "Commitment Letter") from
DDJ Capital Management, LLC to purchase an aggregate principal amount of $50 million of 91/aVo

Senior Subordinated Notes due 2017 ("New Notes") to be issued by RTS. On March 1,2071., the
Company issued $50 million of the New Notes. The proceeds of $48.5 million were used (i) to fund the
Company's acquisition of all of the outstanding membership units of MDLLC and substantially all of
the interests of MDLLC's affiliated companies (the "MDLLC Acquisition"), not currently controlled by
the Company and (ii) to fund transaction costs associated with the MDLLC Acquisition.

The Company's senior secured credit facilities:

. is secured by a pledge of substantially all of the Company's tangible and intangible assets,

including accounts receivable, inventory and capital stock of its existing and future subsidiaries,
and requires that borrowings and other amounts due under it will be guaranteed by its existing
and future subsicliaries;
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. requites the Company to make mandatory prepayments of outstanding borrowings, with a

corresponding reduction in the maximum amount of borrowings available under the senior
secured credit facility, with net proceeds from insurance recoveries and asset sales, and with the
net proceeds from the issuance of equity or debt securities, subject to specified exceptions;

. includes a number of restrictive covenants including, among other things, limitations on leverage,

capital and acquisitions expenditures, and requirements that the Company maintain minimum
ratios of cash flow to interest;

. limits the Company's ability to pay dividends on its capital stock; and

. contains customary events of default, including an event of default upon a change in control.

On September 29,2011, the Company amended its senior secured credit facility. Under the terms

of the amendment, the definition of Applicable Margin was modified to increase the rate on both the
senior secured term loan and extended revolving loans under the revolving credit facility provided for
under the senior secured credit facility by 50 basis points. Both the senior secured term loan and
amounts borrowed under the revolving credit facility will now bear interest based (i) with respect to
extended revolving loans and the senior secured term loans, on either (A) LIBOR plus a spread of 475

basis points, or (B) the ABR plus a spread of.375 basis points, and (ü) with respect to non-extended

revolving loans, on either (A) LIBOR plus a spread of 425 basis points, or (B) the ABR plus a spread

of 325 basis points, in each case depending on whether the Company elects Eurodollar loans or ABR
loans, respectively. The amendment also extended the revolving credit facility maturity by one year

solely for the extended revolving loans, such that they will mature on February 21.,20L4, whereas the

non-extended revolving loans will continue to mature on February 21' 2013.

The amendment modified the financial covenant levels, including to modify (x) the total leverage

ratio to 6.00 to 1.00 for the Company's fiscal quarters ending September 30,201.L and December 31,

2011,, decreasing thereafter as specified therein, and (y) the consolidated interest coverage ratio to 2.00

to 1.00 for the Company's fiscal quarters ending March 31,,20LL through June 30, 2012 and increasing

thereafter as specified therein.

The senior secured credit facility requires that the Company comply with certain financial
covenants, including:

Requirement Level at I)ecember 31' 201.1

Maximum permitted consolidated leverage
ratio . <6.00 to 1.00 5.27 to 1.00

Minimum permitted consolidated interest
coverage ratio . >2.00 to 1.00 2.29 to 1.00

The maximum permitted consolidated leverage ratio required is <6.00 to 1.00 from July 1',201'J'

through December 31,,201I, <5.75 to 1.00 from January 7,2012 to June 30,2012, <5.50 to 1.00 from
July L, 2012 to June 30, 2013 and <5.25 to 1.00 thereafter.
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The minimum permitted consolidated interest coverage ratio required is >2.00 to 1.00 through

June 30, 2012,>2.05 to 1.00 from July 7,2012 through December 31,2072, >2.10 to 1.00 from
January 1.,2013 to June 30,2073 and >2.20 to 1.00 thereafter.

The amendment also made several modifications to the permitted investments baskets, the

permitted indebtedness baskets and several definitions in the senior secured credit facility.

On September 30,2077, the Company entered into an incremental amendment (the "Incremental

Amendment") with Wells Fargo Bank, National Association, in its capacity as administrative agent for
the lenders and SunTiust Bank, as incremental lender. The Incremental Amendment amends the senior

secured credit facility. IJnder the terms of the Incremental Amendment, SunTiust Bank agreed to lend

an aggregate amount up to $50 million to the Company, which will be used for general corporate

purposes.

The senior secured credit facility also requires that the Company comply with various other

covenants, including, but not limited to, restrictions on new indebtedness, asset sales, capital

expenditures, acquisitions and dividends, with which the Company was in compliance as of
December 3L,2011'.

In August 20'1,1, the Company entered into a lease line of credit with a financial institution for the

purpose of obtaining financing for medical equipment purchases in the commitment amount of $12.5

mitlion. The commitment, subject to various restrictions, is scheduled to be available through November

2011. As of December 31,2077 the Company had utilized approximately $8.7 million under the lease

line of credit.

For the year ended December 3'J.,2071., the Company incurred deferred financing costs of
approximateþ $a.8 million of which $1.6 million related to the issuance of the $50.0 million in
aggregate principal amount of 91/a% senior subordinated notes due 2017 in March 201'1',$2.9 million
."lat"d to the amendment to the Company's senior secured credit facility and the $50.0 million
incremental amendment in September 2011., and $0.3 million related to the registration of the issuance

of the $16.25 million inaggregate principal amount of glhVo senior subordinated notes due 2011 1n

March 201.'J.rclated to the MDLLC transaction. For the year ended December 37,2070, the Company

incurred deferred financing costs of approximately $11.9 million for the issuance of $310.0 million in
aggregate princþal amount of 91/aVo senior subordinated notes due 2017. The consolidated balance

sheets as of December 3'J,,201.'J. and 2010, include $17.2 million and $17.0 million, respectively, in other

long-term assets related to unamortized deferred financing costs. The Company recorded approximately
g4.5 million, $3.3 million, and $2.9 million, to interest expense for the years ended December 37,2011,

2010 and 2009, respectively, related to the amortization of deferred financing costs.

(10) Reat Estate Subject to Finance Obligation

The Company leases certain of its treatment centers (facility) and other properties from partnerships

which are majority-owned by related parties (related-party lessor). The related-party lessor constructs the

facilities in accordance with the Company's plans and specifications and subsequently leases the facility to

the Company. Due to the related-party relationship, the Company is considered the owner of the facility

during the construction period pursuant to the provisions of ASC 840-40, Sale-LeasebackTiansactions.kt

accordance with ASC 840-40, the Company records a construction-in-progress asset fbr the facility with a
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(10) Real Estate Subject to Finance Obligation (Continued)

corresponding finance obligation during the construction period. Certain related parties guarantee the

debt of the related-party lessor, which is considered to be continuing involvement pursuant to

ASC 340-40. Accordingly, these leases do not qualify as a normal sale-leaseback at the time that

construction is complete and the facility is leased to the Company. As a result, the costs to construct the

facilities and the related finance obligation remain on the Company's consolidated balance sheets when

construction is completed. The construction costs are included in real estate subject to finance obligation

in the accompanylng consolidated balance sheets. The finance obligation is amortized over the lease

during the construction period term based on the payments designated in the lease agreements with a

portion of the payment representing a free ground lease recorded in rent expense. The assets classified as

real estate subject to finance obligation are amortized on a straight-line basis over their useful lives.

In some cases, the related-party lessor will purchase a facility during the Company's acquisition of
a business and lease the facility to the Company. These transactions also are within the scope of
ASC 840-40. Certain related parties guarantee the debt of the related-party lessor, which is considered

to be continuing involvement pursuant to ASC 840-40. Accordingly, these leases do not qualiff as

normal sale-leaseback. As a result, the cost of.the facility, including land and the related finance

obligation are recorded on the Company's consolidated balance sheets. The cost of the facility,

including land, is included in real estate subject to finance obligation in the accompanying consolidated

balance sheets. The finance obligation is amortized over the lease term based on the payments

designated in the lease agreements and the ReaI Estate Subject to Finance Obligation are amortized on

a straightline basis over their useful lives.

As of March 3'J,,2010, the related party lessors completed the refinancing of certain of their

respective mortgages to remove the personal guarantees of the debt related thereto. As a result, of the

refinancing of the landlords' mortgages on these respective properties the Company derecognized

approximately $64.8 million in real estate subject to finance obligation, $67.7 million in finance

obligation and recorded approximately $2.9 million of deferred gains that will be amortized as a

reduction of rent expense over 15 years. In addition, the Company entered into a new master lease

arrangement with the related party lessors on 28 properties. The initial term of the master lease is

L5 years with four 5 year renewal options. A¡nual payments, including executory costs, total
approximately $13.4 million pursuant to the master lease. The lease payments are scheduled to increase

annually based on increases in the consumer price index. Subsequent to March 31.,2010 the related

party lessors removed the personal guarantees of the debt related to two additional properties. As a

result, the Company in 2010 derecognized approximately $4.4 million in real estate subject to finance

obligation, $4.5 million in finance obligation. During 20L1 the related party lessors completed

construction of 2 properties. Upon completion we entered into a new master lease arrangement with

the related party lessors for these 2 properties as well as an existing property under lease. The initial
term of the new master lease arrangement is 15 years with four 5 year renewal options. Annual
payments, including executory costs, total approximately $0.7 million pursuant to the master lease. The

iease payments are scheduled to increase annually based on increases in the consumer price index.
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(10) ReaI Estate Subject to Finance Obligation (Continued)

The net book values of real estate subject to finance obligation are summarized as,follows:

December 31,

20tt 2010

$337$39
10,435 1,750
3,825 945
(878) (634)

$13,7L9 $8,100

Depreciation expense relating to real estate subject to finance obligation is classified in
depreciation and amortization in the accompanying consolidated statements of comprehensive loss.

Future payments of the finance obligation as of December 31,,20I'J., are as follows:

(in thousands):

2072 .

2013 .

2074 .

201,5 .

201,6 .

Thereafter . .

Finance
Obligation

Less: amounts representing ground lease. . . . . .

Less: amounts representing interest
Fi¡ance obligation balance at end of lease term.

Finance obligation
Less: amount representing current portion . . . .

Finance obligation, less current portion

$ 18,053
(7s6)

(12,505)
9,474

fi 74,266
(161)

$ 14,105

(in thousancls):

Land .

Leasehold Improvements
Construction-in-progress . .

Accumulated depreciation

$ 7,264
'J.,410

r,427
1,444
L,444

71,064

Interest expense relating to the finance obligation was approximately $0.8 million, $2.3 million, and

$6.6 million for the years ended December 3L,2011,,2010 and 2009, respectively. Facility rent expense

relating to real estate subject to finance obligation was approximately $1.0 million, $0.6 million, and

$2.1 million for the years ended December 31,20t'1,2010 and 2009, respectively.

(11) Reconciliation of total equity

The consolidated financial statements include the accounts of the Company and its majority owned

subsidiaries. Noncontrolling interests-nonredeemable principally represent minority shareholders'

proportionate share of the equity of certain consolidated majority owned entities of the Company. The

Company has certain arrangements whereby the noncontrolling interest may be redeemed upon the

occurrence of certain events outside of the Company's control. These noncontrolling interests have

been classified outside of permanent equity on the Company's consolidated balance sheets. The
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(11) Reconciliation of total equity (Continued)

noncontrolling interests are not redeemable at December 31.,20'l.,1 and 20L0, and the contingent events

upon which the noncontrolling interest may be redeemed is not probable of occurrence at
December 3L,201l. Accordingly, the noncontrolling interests are measured at their carrying value at
December 37,201J. and 20L0.
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(11) Reconciliation of total equity (Continued)

The following table presents changes in total equity for the respective periods:

Radiation
Therapy
Services

Hoìdings, Inc.
Shareholdet's

Equity

(9,550)

1,938

(r3't)

$ 610,298

(11s,488)

1,679

(201)
156

s 497,049

(3s3,441)

2,428

(4,26s)
3

Noncontrolling
interests-

nonredeemable

Noncontrolling
i¡terests-
redeemable

Total

(in thousands):
Balance, January 1,2009 .

Net (loss) income . . . . i.
Other comprehensive income from un¡ealized gain on

inte¡est iate swap agreement
Other comprehensive income f¡om share of equity

investee
Stock-based compensation
Sale of inte¡est in a subsidiary . . . .

Payment of note receivable from shareholder
Equity contribution in joint venture
Cash distributions .

Balance, December 37, 2009

Net (loss) income
Other comprehensive income from unrealized gain on

interest rate swap agreement
Other comprehensive income from share of equity

investee
Issuance of limited liability company interests
Deconsolidation of noncontrolling interest
Purchase of noncontrolling interest in a joint venture . . .

Stock-based compensation
Pa1'rnent of note receivable f¡om shareholder . . . . . . . .

Equity contribution in joint venture
Cash distributions .

Balance, December 31, 2010

Net (loss) income
Other comprehensive income from un¡ealized gain on

interest rate swap agreements
Other comprehensive income from foreign currency

translation loss . .

Cash contribution of equity
Deconsolidation of noncontrolling interest

Equity issuance related to MDLLC acquisition . . . . ,

Fair value of noncontrolling interest acquired in
connection with tbe acquisition of medical practices . ,

Fair value of noncontrolling interest acquired in
connection with MDLLC acquisition

Reve¡sal of other comprehensive income of previously
held equity investment

Stock-based compensation
Payment of note receivable f¡om shareholder . . . . . . .

Issuance of noncont¡olling interest redeemable
Equity contribution in joint venture
Cash distributions .

Balance, December 31,, 201,7

Equity

$ 616,964 572,208 S 629,r'72 $ 6,882

754

800
(2,r42)

$11,709

69r

(2,246)

$11,159

(8,861)

1,938

962
250

25
800

(2,142)

$ 622,007

L,L46

('t34)

$ 7,294

689

(r37)

(e30)

962
96
,:

(47s)
1,030

1

(201)
1s6
(iÐ

1,030
50

608

<trl
47:

608

(r74:797)

I,679

1,007

$ 508,208 $ 7,37r

(61Ð

v

2,767 (350,674)

2,428

(4,882)
3

49
16,250

7,750 '7,750

338
1,461

50

791

(27)

1,364

'77

4,720
(e62)

L6,250

338
1,461

1
(3,687) (3,687)
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(11) Reconciliation of total equity (Continued)

Redeemable equity securities with redemption features that are not solely within the Company's

control are classified outside of perma¡ent equity. Those securities are initially recorded at their
estimated fair value on the date of issuance. Securities that are currently redeemable or redeemable

after the passage of time are adjusted to their redemption value as changes occur. In the event that a
redeemable equity security will require redemption, then subsequent adjustments to the initially
recorded amount will be recognized in the period that a redemption becomes probable.

(12) Fair Value of Financial Instruments

ASC 820 requires disclosure about how fair value is determined for assets and liabilities and

establishes a hierarchy for which these assets and liabilities must be grouped, based on significant levels

of inputs. The three-tier fair value hierarchy, which prioritizes the inputs used in the valuation
methodologies, is as follows:

Level l-Quoted prices for identical assets and liabilities in active markets.

Level 2-Observable inputs other than quoted prices included in Level 1, such as

quoted prices for similar assets and liabilities in active markets, quoted
prices for identical or similar assets and liabilities in markets that are not
active, or other inputs that are observable or can be corroborated by
observable market data.

Level 3-Unobsewable inputs for the asset or liability.

In accordance with ASC 820, the fair value of ttre 91/eVo Senior Subordinated Notes due 2017 and

Term Loan B portion of the senior secured credit facility ("Term Loan B") was based on prices quoted

from third-party financial institutions. At December 37, 2071,, the fair values are as follows (in
thousands):

Fair Value Carrying Value

$347.0 million senior secured credit facility-(Tèrm Loan B
portion) $261,048 5264,367

$360.0 million Senior Subordinated Notes due April 15,

2017 . s213,600 $357,973

$L6.25 million Senior Subordinated Notes due April 15,

201'l . $ 12,350 $ 16,075

At December 31,2070, the fair values are as follows (in thousands)

Fair Value Carrying Value

9347.0 million senior secured credit facility-(Term Loan B
portion)

$310.0 million Senior Subordinated Notes due April 15,

201,7 .

$258,700 $263,910
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(12) Fair Value of Financial Instruments (Continued)

As of December 37,201.7 and 2010, we held certain items that are required to be measured at fair
value on a recurring basis including interest rate swap agreements and foreign currency derivative

contracts. Cash and cash equivalents are reflected in the financial statements at their carrying value,

which approximate their fair value due to their short rnaturity. The carrying values of the Company's

long-term debt other than Senior Subordinated Notes and Tèrm Loan B approximates fair value due to
the length of time to maturity and/or the existence of interest rates that approximate prevailing market
rates.

The following items are measured at fair value on a recurring basis subject to the disclosure

requirements of ASC 820, as of December 31.,20LL and 2010:

Fair Value Measurements at Reporting Date Using

December 3f^,20ll

Quoted Prices in
Äctive Markets for

Identical Assets
(Level 1)(in thousands):

Other long-term liabilities
Interest rate swaps

Other current assets

Foreign currency derivative
contracts $ 814 $ 814

Significant Other
Obsenable Inputs

(Level 2)

Signilicant
Unobsewable Inputs

(Iævel 3)

$_

$r

$(708)$r

$-

qzq)

December 31,20L0

Quoted Prices in
Àctive Markets for

Identicaì Assets
(Level 1)

Signifîcant Other
Obsewable Inputs

(Level 2)

Sigrificant
Unobservable Inputs

(Iævel 3)

Fair Value Measurements at Reporting Date Using

$-
(in thousanrls):

Other long-term liabilities
Interestrateswap..., $(4,966) $r $(4,966)

The estimated fair value of the Company's interest rate stüaps were determined using an approach

that considers various inputs and assumptions, including LIBOR swap rates, cash flow activity, yield
curyes and other relevant economic measures, all of which are observable market inputs that are

classified under Level 2 of the fair value hierarchy. The fair value also incorporates valuation
adjustments for credit risk.

The estimated fair value of the Company's foreign currency derivative agreements considered

various inputs and assumptions, including the applicable spot rate, fonvard rates, maturity, implied
volatility and other relevant economic measures, all of which are observable market inputs that are

classified under Level 2 of the fair value hierarchy. The valuation technique used is an income

approach with the best market estimate of what will be realized on a discounted cash flow basis.

(13) Equity Investments in Joint Ventures

The Company currently maintains equity interests in seven unconsolidated joint ventures, a 45Vo

interest in a joint venture with a radio-surgery facility, a 45Vo interest in a urology surgical facility, a
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(13) Equity Investments in Joint Ventures (Continued)

28j% interest in the development and management of a proton beam therapy center to be constructed

in Manhattan, a 50Vo interest in an international freestanding radiation center in Mohali, India, and

two joint ventures in South America.

In 20L0, the Company maintained a33Vo interest in Medical Developers, LLC, ajoint venture
which had a 57Vo interest in the underlying operating entities, and manages 26 radiation therapy
treatment centers .in South America, Central America and the Caribbean . The centers are located in
Argentina, Mexico, Costa Rica, Dominican Republic, Guatemala, El Salvador and Bolivia. In March
20\1, thLe Company purchased the remaining 67% interest in Medical Developers, LLC.

At December 31, 201.0 and 2009, the Company's investment in Medical Developers, LLC was

approximately $1a.7 million and $L3.1 million, respectively. Total member's equity as reported by
Medical Developers, LLC was $26.2 million and $19.0 million at December 3I,2010 and 2009,

respectively. The Company's equity in the earnings of Medical Developers, LLC for the years ended

December 37,2070 and2009 was approximately $2.0 million and $1.5 million, respectively, which is

recorded in other revenue in the accompanying consolidated statements of comprehensive loss. The
Company's equity in the earnings of a controlling interest in MDLLC for the two months ended

February 28,2011was approximately $0.3 million. Effective March 1,2077, the Company consolidated

the operations of Medical Developers, LLC.

The condensed results of operations of Medical Developers, LLC are as follows:

Year Dnded
December 31,

20r0
(in thousands):

Totalrevenues...
Net income
Net income attributable to noncontrolling interests . .

Net income attributable to Medical Developers, LLC

$53,152
10,940
(4,864)

$ 6,076

The Company utilizes the equity method to account for its investments in the unconsolidated joint
ventures. At December 31,201L and 2010, the Company's investments in the unconsolidated joint
ventures were approximately $0.7 million and $20.L million, respectively. The Company's equity in the

earnings (losses) of the equity investments in joint ventures was approximately ($1.0 million), $1.0

million, and $0.9 million years ended December 3"J,,2011,2010 and 2009, respectively, which is

recorded in other revenue in the accompanying consolidated statements of comprehensive loss.
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(13) Equity Investments in Joint Ventures (Continued)

The condensed financial position and results of operations of the unconsolidated j.oint venture
entities are as follows:

Decernber 31,

(in thousands):

Total assets

Liabilities

20tt 2010

$10,807 $56,497

$ 1,153

9,654
$15,458

41,039Shareholders' equity

Total liabilities and shareholders' equity.

(in thousands):

Revenues
Expenses

Net income (loss)

(in thousands):

Balance at January 7,2009
Capital contributions in joint venture
Distributions....
Share of other comprehensive loss . .

Equity interest in net income of joint ventures

Balance at December 3I,2009

Capital contributions in joint venture
Distributions....
Share of other comprehensive loss

Impairment
Equty interest in net income of joint ventures

Balance at December 31,20L0

Capital contributions in joint venture
Distributions....
Foreign currency transaction loss . .

Impairment
Sale of investment
Consolidation of investment . .

Purchase of investment . . . .

Equity interest in net income of joint ventures

Balance at Deccmbcr 37,201.L

$10,807 $56,497

Year Ended December 31,

20tt 2010 2009

$(4,034) $4,049 $3,391

$ 3,152
7,186

$57,925
53,876

$43,202
39,811

S 2,428
15,793

(301)
(r37)
880

18,663

A summary of the changes in the equrty investment in the unconsolidated joint ventures is as

follows:

2,339
(1,007)

(201)
(6se)

1,001

20,136

799
(634)

(2)
(2,635)

(312)
(L5,614)

50
(1,036)

$
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(14) Commitments and Contingencies

Letters of Credit

The Company issued to the lessor of one of its treatment centers an unconditional and irrevocable
letter of credit in the amount of $0.3 million to serve as security for the performance of the assignees'

obligations under the lease. In addition, the Company issued an irrevocable letter of credit in the
amount of $0.6 million relating to the Company's workers' compensation insurance program. In
November 20'1.7, tlre Company issued an irrevocable letter of credit in the amount of $2.0 million to a
financial institution to provide to an uncommitted line of credit to three operating entities of Medical
Developers LLC.

Iæase Commitments

The Company is obligated under various operating leases for office space, medical equipment, and

an aircraft lease. Total lease expense incurred under these leases was approximately $38.8 million, $33.1

million, and $25.7 million for the years ended December 3"J.,20'J.7,2010 and 2009, respectively.

Future fixed minimum annual lease commitments are as follows at December 31,2071:

I¡ss
Sublease

Commitments Rentals

Net
Rental

Commitments(in thousands):

2012.....
20t3 . . ...
2014.....
201,5.....
201,6.....
Thereafter

$ 34,778
32,267
3'J.,463

29,799
28,31"J,

226,974

$382,992

$ 34,392
31,881
31,173
29,199
28,31L

226,974

$ 386
386
290

$1,062 $381,930

The Company leases land and space at its treatment centers under operating lease arrangements
expiring in various years through2044. The majority of the Company's leases provide for fixed rent
escalation clauses, ranging from2.OVo to 5.}Vo, or escalation clauses tied to the Consumer Price Index.
The rent expense for leases containing fixed rent escalation clauses or rent holidays is recognized by
the Company on a straight-line basis over the lease term. Leasehold improvements made by a lessee

are recorded as leasehold improvements. Leasehold improvements are amortized over the shorter of
their estimated useful lives (generally 39 years or less) or the related lease term plus anticipated
renewals when there is an economic penalty associated with nonrenewal. An economic penalty is
deemed to occur when the Company forgoes an economic benefit, or suffers an economic detriment by
not renewing the lease. Penalties include, but are not limited to, impairment of existing leasehold

improvements, profitability, location, uniqueness of the property within its particular market, relocation
costs, and risks associated with potential competitors utilizing the vacated location. Lease incentives
received are recorded as accrued rent and amortized as reductions to lease expense over the lease

term.
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Concentrations of Credit Risk

Financial instruments, which subject the Company to concentrations of credit risk, consist
princþally of cash and accounts receivable. The Company maintains its cash in bank accounts with
highly rated financial institutions. These accounts may, at times, exceed federally insured limits. The
Company has not experienced any losses in such accounts. The Company grants credit, without
collateral, to its patients, most of whom are local residents. Concentrations of credit risk with respect to
accounts receivable relate principally to third- party payers, including managed care contracts, whose
ability to pay for sewices rendered is dependent on their financial condition. For the year ended
December 3I,20'J,1, a government payor in Argentina represented approximately 30% of the total
revenues earned in Argentina.

Legal Proceedings

The Company is involved in certain legal actions and claims arising in the ordinary course of its
business. It is the opinion of management, based on advice of legal counsel, that such litigation and
claims will be resolved without material adverse effect on the Company's consolidated financial
position, results of operations, or cash flows.

On September 76,2010, the Company was sen¿ed with a civil complaint that was filed against the
Company in the United States District Court for the Southern District of New York by T?TCC NY, Inc.,
The Proton Institute of NY, LLC and NY Medscan LLC. The complaint allêges, among other things,
that in connection with a failed business venture between plaintiffs and the Company to provide proton
beam therapy (PBT) sewices in New York City, the Company, certain of its subsidiaries and Norton
Ttavis, the Company's general counsel, misappropriated confidential i¡formation and trade secrets of the
plaintiffs and conspired in restraint of trade, engaged in unfair competition, and conspired to fix prices in
seeking to establish a PBT services business in New York Cþ. The plaintiffs seek to recover at least $350
million in damages, plus punitive damages of up to th¡ee times the amount of damages awarded. The
Company intends to vigorously defend this suit. In the opinion of the Company's management, the case is

without merit. By Order dated February 24,2011, Judge Jed S. Rakoff granted the Company's motion to
dismiss in its entirety dismissing all claims against all defendants including the Company and Mr. Tiavis.

Acquisitions

The Company has acquired and plans to continue acquiring businesses with prior operating
histories. Acquired companies may have unknown or contingent liabilities, including liabilities for
failure to comply with health care laws and regulations, such as billing and reimbursement, fraud and
abuse and similar anti-referral laws. Although the Company inqtitutes policies designed to conform
practices to its standards following completioi of acquisitions, there can be no assurance that the
Company will not become liable for past activities that may later be asserted to be improper by private
plaintiffs or government agencies. Although the Company generally seeks to obtain indemnification
from prospective sellers covering such matters, there can be no assurance that any such matter will be
covered by indemnification, or if covered, that such indemnification will be adequate to cover potential
losses and fines.
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(14) Commitments and Contingencies (Continued)

Employment Agreements

The Company is party to employment agreements with several of its employees that provide for
annual base salaries, targeted bonus levels, severance pay under certain conditions, and certain other
benefits.

(15) Retirement Plan

The Company has a defined contribution retirement plan under Section a01(a) of the Internal
Revenue Code (the Retirement Plan). The Retirement Plan allows all full-time employees after one
year of service to defer a portion of thei¡ compensation on a pretax basis through contributions to the
Reti¡ement Plan. The Company provides for a discretionary match based on a percentage of the
employee's annual contribution. No Company match was provided for in 201,1,. At December 31,2010
and2009, the Company accrued approximately $0.6 million and $1.5 million, respectively related to the
Company's approved discretionary match.

(1.6) Stock Option Plan and Restricted Stock Grants

Radiation Therapy Investments, LLC ("RI Investments") adopted an equity-based incentive plan
in February 2008, and authorized for issuance under the plan approximately L,494,1.7L units of limited
liability company interests consisting of. 526,262 Class B Units and 961,849 Class C Units. The units are

limited liabilþ company interests and are available for issuance to the Company's employees. As of
December 31,20\7, there were 13,8L5 Class B Units and 51,040 Class C Units available for future
issuance under the plan.

The Class B Units vest over approximately 48 months. Assuming continued employment of the
employee with the Company, 25Vo vest on the füst anniversary of the grant date, and the remainhgT1%
vest in three equal installments on the second, third, and fourth anniversaries from the grant date. The
Class C Units vest anrrually for 34 months based on certain performance conditions and/or market
conditions being met or achieved and, in all cases, assuming continued employment. For the Class C

Units, the investment return conditions relate to Vestar Capital Partners V L.P., majority owner of RT
Investments ("Vestar") receiving a specified multiple on their investment upon a liquidity event. The
performance condition relates to the Company achieving certain operating targets, and the market
condition relates to holders of Preferred Units and Class A Units receiving a specified multiple on their
investment upon a liquidation event. If an employee holder's employment is terminated, RI Investments

may repurchase the holder's vested Class B Units and Class C Units. If the termination occurs within
12 months after the relevant measurement date, all of the Class B and Class C Units will be repurchased

at the initial purchase price, or cost. If the termination occurs during the following three-year period, the
Class B and Class C units may be purchased at fair market value depending on the circumstances of the
holder's departure and the date of termination.

For purposes of determining the compensation expense associated with these grants, management
valued the business enterprise using a variety of widely accepted valuation techniques, which considered
a number of factors such as the financial performance of the Company, the values of comparable
companies and the lack of marketability of the Company's equity. The Company then used the option
pricing mcthod to determine the fair value of these units at the time of grant using the following
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(16) Stock Option Plan and Restricted Stock Grants (Continued)

assumptions: a term of five years, which is based on the expected term in which the units will be

realized; a risk-free interest rate of I.96% and 0.53Vo for grants issued in ?010 and 20L1, respectively,
wtrich is the five-year U.S. federal treasury bond rate consistent with the term assumption; and
expected volatility of.50% and,55Vo for grants issued in 2010 and 2011, respectively, which is based on
the historical data of equity instruments of comparable companies.

The estimated fair value of the units, less an assumed forfeiture rate of 2.7Vo,is recognized in
expense in the Company's consolidated financial statements on a straight-line basis over the requisite
service periods of the awards for Class B Units. For Class B Units, the requisite service period is

approximately 48 months, and for Class C Units, the requisite service period is 34 months only if
probable of being met. The assumed forfeiture rate is based on an average historical forfeiture rate.

The Company recorded $1.5 million, $1.0 million, and $L.0 million of stock-based compensation
expense for the years ended December 3'1,,20'1,1,2010 and 2009, respectively, which is included in
salaries and benefits in the consolidated statements of operations. The summary of activity under the
plan is presented below:

Nonvested balance at end of period January 1,2009
Units forfeited
Vested

Nonvested balance at end of period December 31,
2009 .

Units granted
Vested.....

Nonvested balance at end of period December 31,
20t0 .

Units granted.
Units forfeited
Vested

$ 8.14
8.14
8.r4

$7.06
7.06

Class B Units
Outstanding

Weighted-
Average

Grant Date
Fair Value

Class C Units
Outstanding

822,806
(29,035)

193,'771

43,099

836,870

707,148
(119,720)

Weighted-
Average

Grant Date
Fair Value

$7.06

8.75

509,422
(9,473)

(127,356)

372,593

16,665
(124,198)

265,060

4L,662
(20,831)

(136,697)

$ 8.14

10.08
8.14

$ 8.26

5.49
9.30
8.04

$7.1s

4.88
7.67

Nonvested balance at end of period December 31.,

207]. . 749,194 $ 7.55 824,898 $6.78

As of December 37,2071, there were 363,254 B units and 91,9L1 C units vested and outstanding.

As of December 37,20L1, there was approximately $0.3 million and $5.2 million of total
unrecognized compensation expense related to the Class B Units and Class C Units, respectively. These

costs are expected to be recognized over a weighted-average period of 0.8 years for Class B Units. The
Class C units will be recognized if Vestar receives a specific return on their investment in the Company
upon a liquidation event during the contractual life of the Class C Units.
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(17) Retated-Party Thansactions

The Company leases certain of its treatment centers and other properties from partnerships, which
are majority owned by related pa4ties. The leases are classified in the accompanying financial
statements as either operating leases or as finance obligations pursuant to ASC 840, Leases. T\ese
related- party leases have expiration dates through December 31,,2026, and they provide for annual
payments and executory costs, ranging from approximately $58,000 to $1.7 million. The aggregate
payments the Company made to the entities owned by these related parties were approximately $15.8
million, $14.5 million, and $10.2 million, for the years ended December 31,201.7,2010 and 2009,
respectively.

In October L999, the Company entered into a sublease arrangement with a partnership, which is
owned by a related parties to lease space to the partnership for an MRI center in Mount Kisco, New
York. Sublease rentals paid by the partnership to the landlord were approximately $733,000, $673,000,

and $761,000, for the years ended December 31.,201L,2010 and 2009, respectively.

The Company provides billing and collection services to an MRI entity,'which is owned by a
related party. In addition, the Company charges the MRI entity for certain allocated cost of certain
staff that perform services on behalf of the MRI entity. The fees received by the Company for the
billing and collection services and for reimbursement of certain allocated costs were approximately $0,

$0, and $2,000, for the years ended December 31,201'1.,2010 and 2009, respectively. No balance was

due from the MRI entity at December 3L,201'J. and 2010.

The Company is a participating provider in an oncology network, which is partially owned by a
related party. The Company provides oncology services to members of the network. Annual payments
received by the Company for the services were $884,000, $867,000, and $813,000 for the years ended
December 37, 2OII, 2010 and 2009, respectively.

The Company has a wholly owned subsidiary construction company that provides remodeling and
real property improvements at certain of its facilities. In addition, the construction company is

frequently engaged to build and construct facilities for lease that are owned by related parties.
Payments received by the Company for building and construction fees were approximately $1.4 million,
$0.5 million, and $0.5 million, for the years ended December 31.,20'J.'1.,2010 and 2009, respectively.
Amounts due to the Company for the construction services were approximately $49,000 and $223,000 at

December 31.,201.1 and 20L0, respectively.

The Company purchases medical malpractice insurance from an insurance company owned by a
related party. The period of coverage runs from October to September. The premium payments made
by the Company were approximately $5.7 million, $5.4 million, and $6.9 million, for the years ended
December 3'J., 2017, 20L0 and 2009, respectively.

In California, Delaware, Maryland, Massachusetts, Michigan, Nevada, New York, and North
Carolina, the Company maintains administrative services agreements with professional corporations
owned by related parties, who are licensed to practice medicine in such states. The Company entered
into these administrative services agreements in order to comply with the laws of such states, which
prohibit the Company from employing physicians. The administrative services agreements generally
obligate the Company to provide treatment center facilities, staff, equipment, accounting services,

billing and collection sewices, management and administrative personnel, assistance in managed care

contracting, and assistance in marketing services. Fees pai<l to the Company by such professional
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(17) Related-Party Thansactions (Continued)

corporations under the administrative services agreements were approximately $79.7 million, $83.5

million, and $87.2 million, for the years ended December 31,201I,2010 and 2009, respectively. These

amounts have been eliminated in consolidation.

On February 22,2008, the Company entered into a management agreement with Vestar Capital
Partners V L.P. (Vestar) relating to certain advisory and consulting seruices for an annual fee equal to
the greater of (i) $850,000 or (ii) an amount equal to'L.ÙVo of the Company's consolidated earnings
before interest, taxes, depreciation, and amortization for each fiscal year determined as set forth in the
Senior Credit Facility. As part of the management agreement, the Company also paid Vestar a
m¿rnagement fee of approximately $10.0 million for services rendered in connection with the
consummation of the Merger. This management fee was allocated between goodwill, deferred financing
costs, and consulting fees. As part of the management agreement, the Company agreed to indemnify
Vestar and its affiliates from and against all losses, claims, damages, and liabilities arising out of the
performance by Vestar of its services pursuant to the management agreement. The management
agreement will terminate upon such time that Vestar and its partners and their respective affiliates
hold, directly, or indirectly in the aggregate, less than 20Vo of. the voting power of the outstanding
voting stock of the Company. During the years ended December 31, 201.'1.,2010 and 2009, the Company
incurred approximately $1.6 million, $1.3 million, and $L.2 million, respectively, of management fges

and expenses under such agreement.

On April 22,2070, affiliates of certain initial purchasers of the $310.0 million in aggregate

principal amount 91/sVo serior subordinated notes due 2017 provided an additional $L5.0 million of
commitments to the Revolver, and increased the available commitment from $60.0 million to $75.0
million. The Company paid $2.0 million to Vestar Capital Partners V L.P. for additional transaction
advisory services in respect to the incremental amendments to the existing Senior Credit Facility, the
additional $15.0 million of commitments to the revolver portion, and the complete refinancing of the
senior subordinated notes.

In January 2009, ttre Company purchased from family members of a related party (i) a 33%
interest in MDLLC, a joint venture which tras a 57Vo interest in the underlying operating entities, and

manages 26 radiation therapy treatment centers in South America, Central America and the Caribbean
and (ü) a 79% interest in a joint venture, which operates a treatment center in Guatemala for
approximately $10.4 million, subject to final determination of the purchase price based on a multiple of
historical earnings before interest, taxes, and depreciation and amortization. In January 2010, the
Company finalized the amount due for its 33Vo interest in the joint venture and paid an additional $1.9

million. On March 7,20L1,, the Company purchased the remaining 67% interest in MDLLC. The
Company also purchased an additional 6'J.Vo interest in Clinica de RadioteraptaLa Asuncion S.4.,
resulting in an ownership interest of 80Vo. The Company consummated these acquisitions for a

combined purchase price of approximately $82.7 million.

In 2070, the Company provided medical equipment and parts inventory to Medical
Developers, LLC in the amount of approximately $769,000. As of December 31,2070, amounts due
from the sale of the equipment, including accrued interest were approximately $781,000. In connection

with the proposed acquisition of Medical Developers, LLC, the Company advanced $500,000 for the
purchase and implementation of a new accounting software system.
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(18) Segment and geographic information

The Company operates in one line of business, which is operating physician group practices. As of
March I, 2071, due to the acquisition of MDLLC and Clinica de Radioterapia La Asuncion S.4., the

Company's operations were restructured into two geographically organized groups: the Domestic U.S.

includes eight operating segrnents and International is an operating segment which are aggregated into
one U.S. Domestic and one International reporting segment. Prior period information is not shown as a

result of the current year acquisition and since the Company previously had one reporting segment.

The accounting policies of the segments are the same as those described in the summary of significant
accounting policies. Transactions between reporting segments are properþ eliminated. The Company

assesses performance of and makes decisions on how to allocate resources to its operating segments

based on multiple factors including current and projected facility gross profit and market opportunities.

Financial information by geographic segment is as follows (in thousands):

Year endetl
I)ecember 31,

20tt

Total revenues:
U.S Domestic .

International . .

Total .

Facility gross profit:
U.S. Domestic . .

International ....
Total .

Depreciation and amortization:
U.S.Domestic...
International . . . ..
Total .

s584,262
60,455

$644,717

$191.,21'1.

33,660

s224,871

$ 51,507
2,577

$ 54,084
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December 3L,
20tl

$867,448
137,1,44

$998,592

s223,577
12,900

s236,41.1

$ 38,897
2,476

$ 41,313

includes capital lease obligations related to capital expenditures

Acquisition-related goodwill and intangible assets:

U.S. Domestic $505,008
93,932International

Total $598,940

Total revenues attributable to the Company's operations in Argentina were $43.5 million for the
year ended December 31,2011,.

Total assets:

U.S.Domestic...
International......
Total .

Long-lived assets:

U.S.Domestic....
International ..... .

Total .

Capital e4penditures:*
U.S. Domestic . .. .

International. . . .. .

Total .
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(18) Segment and geographic information (Continued)

The reconciliation of the Company's reportable segment profit and loss is as follows (in
thousands):

Year ended
December 31,

20rl

Facility gross profit
Less:
General and administrative expenses

General and administrative salaries
General and administrative depreciation and amortization ' . . . ' '
Provision for doubtful accounts
Interest expense, net
Loss on investments
Impairment loss . .

Gain on fair value adjustment of previously held equity investment
Foreign currency transaction loss. .

Loss on forward currency derivative contracts

$ 224,877

Loss before income taxes $(37s,248)

(L9) Unaudited Quarterly Financial Information

The quarterly interim financial information shown below has been prepared by the Company's

management and is unaudited. It should be read in conjunction with the audited consolidated financial
statements appearing herein.

20lt
December 31, September 30, June 30, March 31,

81,688
68,523
71,702
L6,117
60,656

250
360,639

(234)
106
672

(in thousands):

Totalrevenues....
Net loss
Net loss attributable to Radiation Therapy Services

Holdings, Inc. shareholder . .

(in thousands):

Totalrevenues....
Netloss ...:....... : : :. :....... :.......
Net loss attributable to Radiation Therapy Services

Holdings, Inc. shareholder .

(712,046) (231.,029)

2010

(5,850) (4,51.6)

December 31, September 30, June 30' March 31'

$ 169,658
(111,697)

$ 1.56,266
(230,321)

sr62,256
(4,782)

$156,537
(3,07'7)

$ 737,523
(r02,292)

$137,001
(2,416)

$134,906
(8,083)

$134,533
(eee)

(102,333) (2,332) (9,017) (1,806)
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(20) Supplemental Consolidating Financial Information

Radiation Therapy Services, Inc. (RTS) payment obligations under the senior secured credit facility
and senior subordinated notes are guaranteed by Parent and certain domestic subsidiaries of RTS

(Subsidiary Guarantors and, collectively with Parent, the "Guarantors"). The consolidated joint
ventures and professional corporations of the Company are non-guarantors. Such guarantees are full,
unconditional and joint and several. The following supplemental financial information sets forth, on an

unconsolidated basis, balance sheets, statements of operations, and statements of cash flows
information for Parent, the Subsidiary Guarantors and the non-guarantor subsidiaries. The
supplemental financial information reflects the investment of Parent and RTS and subsidiary guarantors

using the equity method of accounting.

F-64



RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 31,20L1,2010 and 2009

(20) Supplemental ConsolidatÍng Financial Information (Continued)

CONSOLIDATING BALANCE SHEET
AS OF DECEMBER 3I,2OII

(in thousands)

Parent RTS
Subsidiary
Guarantors

Subsidiary
Non-Guarantors Eliminations Consolidated

ASSETS
Current assets:

Cash and cash equivalents
Accounts receivable, net. . . .

Intercompany receivables
Prepaid expenses
Inventories
Deferred income taxes
Other .

ïbtal cur¡ent assets
Equity investments in joint ventures .

Property and equipment, net . .

Real estate subject to finance
obligation

Goodwill
Intangible assets, net
Other assets
Intercompany note receivable . . . . .

Total assets

LIABILITMS ÀND EQI'ITY
Current liabilities:

Accounts payable
Intercompany payables
Acc¡ued expenses
Income taxes payable
Current portion of long-term debt
Current portion of finance

obligation
Other cu¡¡ent liabilities

Total cur¡ent liabilities
Long-term debt, less current portion
Finance obligation, less cu¡¡ent

portion.
Other long-term liabilities
Deferred income taxes
Intercompany note paYable

Total liabilities
Noncontrollin g interests-redeemable
Total Radiation Therapy Services

Holdings, Inc. shareholder's equity
Noncontrolling interests-

non¡edeemable

Total equity

Total liabilities and equitY

$1s5,S6s $880,78s $900,636 $209,510

$ $ $
42,959

184

6,335
7t7
168

3
810

39

52

733
44,735
9t,477
4,968
4,740
4,925
4,397

s 9,22r $ $ 10,177
87,094

5,737
4,308
2,969
6,025

(35)
4

(126)

161

6,488
r49,3'77

154,775
723,3t0
201,806

13,719
384,001

t5,936
7,089

$ 21,838

28,337
2,329
9,923

66,4'74
73,'757

14,105
15,460
27,553

53,872

34,605

90,055
22,747

8,189

(97,812)

(97,14s)

(97,74s)

(9'7;74s)
r2,'728

(1,080,608)

t'7,427

(1,063,187)

$(1,148,204)

116,304
692

236,477

161
6,6rs

(1,924)
814

(1,01e)
778,355

(97,8r2)
(1,0s0,3e2)42

qryqr09

t3,719
556,s47

(

82,49r
3,710

77,248

$ 609
84,272
7,802
1,553

(126) 94,236
648,4L5

$ s,301
13,473
6,45't
7,554
4,022

42,393
32,526

$998,s92

$ n,748

42,596
5,310

13,945

$

2,729

33,536
2,916

96,315
66s,088

14,105
22,659
r0,343

808,570
12,728

759,8't3

L7,427

177,294

$998,s92

(3,882)
708

(11,e51)
6,491
4,623

(4,008) 731,408 137,349 47,566

159,873 149,377 769,287 16r,944

1.59,873 749,3'77 769,287 767,944

$lss,B6s $880,785 $900,636 $209,s10
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(20) Supplemental Consolidating Financial Information (Continued)

CONSOLTDATTNG STATEMENTS OF COMPREHENSTVE TNCOME (LOSS)
YEAR ENDED DECEMBER 3I,2OII

(in thousands)

Parent
Subsidiary
G¡rarantorsRTS

Subsidiary
Non-Guârantors Eliminations Consolidated

Revenues:
Net patient service reve¡ue
otherrevenue .. :.. :. : :.
(Loss) income from equity investment . .

Intercompany revenue

Tbtal revenues
Expenses:
Salaries and benefits .

Medical supplies
Facility rent expenses
Other operating expenses
Gene¡al and administrative expenses . . .

Depreciation and. amortization . . .

Provision for doubtful accounts
Interest expense, net.
Impairment loss
Loss (gain) on investments
Gain on fair vaìue adjustment of

previously held equity investment . .

Foreign currency trânsaction loss
Loss on forward currency de¡ivative

contracts
Intercompany expenses

fbtal expenses

(Loss) income befo¡e income taxes . . ,

Income tax expense

Net (loss) íncome
Net income attributable to noncontrolling

interests-redeemable and
non-redeemable

Net (loss) income attributable to
Radiation Therapy Services
Holdings, Inc. shareholder

Unrealized comprehensive income (loss):

Comprehensive (loss) income

Comprehensive income attributable 1o

noncontrolling iD tetests-redeemable
and non-¡edeemable: .

Comprehensive (loss) income attributable
to Radiation Therapy Services
Holdings, Inc. shareholder

$ 43s,258
6,574
2,633

80,897

$203,432

(363,ss2) (341,99s) s2s,362 203,916

$ $

702,6n
(81,641)

620,986

(81,641)

(81,641)

$ 638,690
7,063

(1,036)

644,7t7

(363,ss2)
488

(6)
')

(342,738)
I

742

1,46r

6

(6)

263,483
46,590
28,902
23,768
68,500
46,764
LL,276
2,482

3s9,857
25r

61,838
5,248
4,473

70,224
11,253
6,392
4,84r
(2s3)
782

(1)

326,782
s1,838
33,3'15
33,992
81,688
54,084
76,117
60,656

360,639
250

106

81,639

(23Ð

2

L,g2g
928

58,433

672

67,962

(234)
106

1,467

(36s,013)
(e;73s)

(403,es7)
(3'1,977)

851,641

(326,279)
76,547

186,542

17,374
5,800

17,574
(4,e0e)

6,665

672

1,019,965

(37s,248)
(2s,36s)

(349,883)

702,6n

(3ss,278) (36s,e80) (342,826) 7'J.,5'74 '702,6n

(3,ss8) (3,ss8)

(3ss,278) (36s,980)
2,428

(342,826) 699,069

102,6n ßs2,364)

(2,914) (2,914)

$(3ss,2'78) $(363,ss2) $(342,826) $ 6,66s $699,713 $ (3ss,278)

(3s3,447)
(2,48r)

(3ss,278) (363,ss2) (342,826)
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CONSOLIDATING STATEMENT OF CASH FLO\ilS
YEAR ENDED DECEMBER 3t,20t]l

(in thousands)

Cash flows frorn operating activities
Net (loss) income .

Adjustments to reconci.le net
net cash provided by (used
activities:
Depreciation
Afnortization
Deferred rent expense.
Deferred income taxes
Stock-based compensation

(loss) income to
in) operating

Provision for doubtful accounts
I-oss on the sale of property and equipment .

Ter¡nination of a derivative interest rate swap
âgreement

Impairment loss
I-oss on investrnents . . . .

Gain on fai¡ value adjustrnent of previously
held equity investment

Loss on foreign cufrengr transactions .

Loss on forward cuÍeng¡ de¡ivative contracts
Amortization of debt discount
Amortization of loan costs
Equity interest in net loss (earnings) of joint

ventures
Distribution received from urconsolidated

joint ventures
Changes in operating assets and liabilities:

Accounts ¡eceivable and other ¡eceivables .

Income taxes payable .

Inventories and othe¡ cürent âssets
Prepaid expenses
Intercompany payable / receivable . .

Accounts payable .

Accrued expenses

Net cash (used in) provided by operating
activities

Cash flows from investing activities
Purchases of property and equipment
Acquisition of medical practices
P¡oceeds fiom the sale of propert¡r and

equipment
Repayments from (loans to) employees . . . .

Intercompanynotes to/from affiliates . . ., .

Contribution of capital to joint venture entities
Distributions received from joint venture entities
Proceeds ftom sale of equity interest in a joint

venture .

P¡oceeds f¡om sale of investments
Purchase of investrnents
Payment of foreign currency derivative contracts
Change in other assets and other liabilities . . .

Net cash provided by (used in) investing
âctivities

Parent RTS
Subsidiary Subsidiary
Guarantors Non-Guarantors Eliminations Consolidated

$(35s,278) $(36s,980) $(342,826) $ 11,s74 $ 702,627 $(349,883)

(2,141)
L,467

363,552

(568)

(7,r77)

(1,880)

672
u1

4,5U

342,738

5 511

(7)
67,749

(15)
1,424

40,822
5,942
1,069

17,220

(11,807)
(7,076)
(1,s52)
2,536

(s6,738)
4,338
2,432

(2ee)
6,442

4,432
1,035

(233)

2,839

2,808
5,001

928
5,150
7,242

202
403

4,841

7n
(1)

(8,e73)
(1,684)

(100)
310

2,593
(1,515)
7,74s

425

oï,

t73

45,972
I,172
7,277

(28,378)
7,461

16,717
235

(1,880)
360,639

250

(234)
98

672
847

4,5U

1,036

44,764

(36,612)
(59,886)

6
338

(7ee)
581

372
1,035

('re)
(1,486)

(rez)

(96,782)

(38,285)

77,276
235

359,857
25r

@:)

(2,633)

98

Q02,6n)

5252

6

(20,780)
(4,393)

Í,6n)

(1s1) 77,648 17,794 76,073

(5,87e)
3,957

J

(30,733)
(63,843)

6

346

(s7,647)
7,379

Þ

onl

39

51,r4'7
(7,%o)

(4,120)

t,oul
(1)

3 (57,7ss) (82,847) (1,e70)
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CONSOLIDATING STATEMENT OF CASII FLOWS
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(in thousands)

RADIATION THERAPY SERVICES HOLDINGS, INC.
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RTS
Subsidiary
Gua¡aDtors N

Subsidiary
on-GuarantorsParent Eliminations Consolidated

(s't,147)

177,205
(57,777)

(es)
3

50

4,7204,720

(3,800)
73,977

Cash flows from linancing activities
Proceeds ftom issumce of debt .

Principal repayments of debt .

Repayments of finance obligation
P¡oceeds from equity cont¡ibution
Payments of notes receivable f¡om shareholder
P¡oceeds ftom issuance of noncontrolling

interest .

Cash distributions to noncontrolling interest
holders-redeemable and non-redeemable .

Consolidation of noncontrolling interest .

Payments of loan costs
Cash dist¡ibutions to shareholders

Net cash provided by (used in) financing
activities

Effect of exchange rate changes on cash and
cash equivalents

Net (decrease) increase in cash and cash
equivalents

Cash and cash equivalents, beginning of period

Cash and cash equivalents, end of period . . .

2,422
(s66)

9'1,375
46,500)

;:, (4'42ß) (4'428)

= -:Ë' - *Ë 1L; n'Áq

s3 46,066 s7,749 (9,84s) (4s,787) 48,236

3
50

11,408
(10,711)

(es)
57,747

(7,e04)
8,637

(18)

4,240
4,98I

(18)

$ 184 $ 3' $ ?33 gr2rl $ - $lo,Í?

(41)
80

(es)
279

F-68



RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIÄL STATEMENTS (Continued)

DECEMBER 31,201L,2010 and 2009

(20) Supplemental Consolidating Financial Information (Continued)

CONSOLIDATING BAI.ANCE SHEETS
AS OF DECEMBER 31, 201.0

(in thousands)

Parent RTS

$ $

(s17)

Subsidiary
Guarantors

Subsidiary
Non-Guarantors Eliminations Consolidated

ÀSSETS
CuÍent assets:

Cash and cash equivalents
Accountsreceivable, rr"t ., . : : : : : :

In tercompany ¡eceivables
Income taxes receivable
Prepaid expenses
Invento¡ies
Deferred income taxes
Other .

Total current assets

Equity investments in joint ventùres
Property and equipment, net. . .

Real estate subject to finance obligation .

Goodwill
Intangible assets, net
Othe¡ assets

Intercompany note ¡eceivable

ïbtal assets

LIÄBILITIES AND EQUITY
Current liabilities:

Accounts payable .

Intercompany payables
Acc¡ued expenses
Income taxes payable ,

Current portion of long-term debt . . .

Current portion of finance obligation
Other current liabilities

Tbtal current liabilities
Long-term debt, less current pottion .

Finance obligation, less cu¡¡ent portion
Other long-term liabilities
Deferred income taxes
Intercompany note payable

Total liabilities
Noncontrolling interests-redeemable
Total Radiation Therapy Services

Holdings, Inc. shareholder's equity, . .

Noncon trolling interests-nonredeemable

Tbtal equity

Total liabilities and equity

(231) t,6'78
496,340 1,028,910

714,064
72,978
16,963

$

375
68

199

1

*
1,553

n9

7

$ 8,637
43,901
77,579

6,549
2,579
7,240
1,507

735,932
44,01t

207,250
8,100

644,699
7r,'183
4,420

$ 4,981
19,670

25,893

22,41.5

12,13s

$ 3,384
11,037
3,127
(4'11)

11,07'7

1,013
(33s)

(71,s19)

$ 13,9'17
63,577

6,969
2,647
2,2'16

2,373

(7r,s19)
(1,s49,125)

91,153
20,736

229,665
8,r00

'770,898

85,236
30,542

475
9,159

$496,109 $r,174,s93 $1,116,195 $70,0'17 $(1,620,644) $1,236,330

$ $ 624
59,758

6,3'78
(3,e80)

62,780
580,645

4,966
29,862

$ 17,880

26,260
9,405
8,780

53
r91

62,575
9,406
8,515

10,002
6,648

$ 21,888

35,76s
5,994
8,780

53
797

72,671
590,051

8,515
15,981
33,52't

720,'757
7,3'71

497,049
11,159

7,283

(2,223)

(e4o)

497,049

(71,038)

(42s)

(71,463)
'7,3'n

(7,561;7tt)
11,159

s41

442

(71,636)

5%

678,253 97,746 7'1,755

52,322496,340 1,019,049

497,049 496,340 1,019,049 52,322 (1,,ss6,ss2) s08,208

$496,109 $7,1'14,s93 $1,116,195 $70,0'77 9(1,620,644) $1,236,330
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RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 3L,2011,201'0 and 2009

(20) Supplemental Consolidating Financial Information (Continued)

CONSOLIDATING STATEMENTS OF COMPREHENSIVE INCOME (LOSS)

YEAR ENDED DECEMBER 31, 2O1O

(in thousands)

Parent RTS
Subsidiary
Guarantors

Subsidiary
Non-Guarantors Eliminations

Revenues:
Net patient sewice revenue
Otherrevenue ...:::::
(Loss) income from equitY

investment
lntercompany revenue

lbtal ¡evenues
Expenses:
Salaries and benefits
Medical supplies
Facility rent exPenses

Other operating expenses

General and administ¡ative expenses
Depreciation and amo¡tization . . .

Provision for doubtful accounts .

Interest expense, net . . .

Loss on sale of assets of a ¡adiation
treatment center.

Early extinguishment of debt . . . .

Impairment Loss . .

Intercompany expenses

Total expenses

(Loss) income befo¡e income taxes

Income tax (benefit) expense . .

Net (loss) income
Net income attributable to

noncontrolling interests-
redeemable and non-redeemable

Net (loss) income attributable to
Radiation TherapY Sewices
Holdings, Inc. shareholder . .

Unrealized comprehensive income
(loss): .

Comprehensive (loss) income . . . .

Comprehensive income attributable
to noncontrolling interests-
redeemable and non-redeemable:

Comprehensive (loss) income
att¡ibutable to Radiation Therapy
Services Holdings, Inc.
shareholde¡

$ $ $

Consolidated

$ s3s,913
'7,049

(t13,44r) (48,s28)
s69

$391,643
6,377

4,354
81,966

g744,no
672

158,616
(82,s3s)

1,001

76,081 s43,963Gß,44r) (4'7,ese) 484,340 144,942

1,030

.)

(e)

2,669

244,692
40,779
25,166
23,965
59,567
42,864

3,566
4,011

36,580
2,2A8
2,719
3,138
3,s60
3,482
5,265
(431)

282,302
43,027
27,885
n,703
65,798
46,346
8,831

58,50554,934

1,903

10,947
97,916

82,703

1,023 68,550 s44,429 739,264

(82,703)

1,903
10,947
97,916

670,563

(126,600)
(12,810)

(113,790)

(11s,488)

7,478

(rr4,464)
(4s4)

(114,010)

(116,509)
(1,389)

(11s,120)

(60,08e)
(r1,742)

(48,947)

5,6'tB

(82,703)

158,784
169

5,672 158,615

5,672 756,9r'7

(1,6e8) (1,698)

6

(114,010)

(114p10)

(11s,120)

1,679

(r13,441)

(48,947)

(201)

(4e,148)

$(114,010)

5,672 158,615 (112,372)

(1,6e8) (1,698)

$(113,441) $(49,148) $ s,6'.72 $1s6,917 $(114,010)
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RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 31, 2011, 20L0 and 2009

(20) Supplemental Consolidating Financial Information (Continued)

CONSOLIDATING STATEMENTS OF CASH FLOWS
YEAR ENDED DECEMBER 31, 2010

(in thousands)

Parent RTS
Subsidiary
Guarantors

Subsidiary
Non-Guarantors Eliminations Consolidated

Cash flows from opêmfiDg activities
Net (los) income
Adjustments to ¡ecoDcile net ltoss; ;ncomå io'n",'"å"i,'

provided by (used in) operating activities:
Depreciation
Amofization
Deferred rent qpense
Defered i¡come tu p¡ovìsion (benefit) .

Stock-based compensation
ImpairDent Los
P¡ovisio¡ for doubdul accounls
Loss on the sale of property aDd equipment
Loss on sale of assets of a ¡adiatioD tfeatmeDt ceDte¡
\¡y'rite off of pro-rata debt disouDt
W¡ite off of loa¡ cosls
Early Extinguishment of debt .

Amofization of debt discouDt
AEolizatiotr of loaD costs
Equjty iDte¡est in net eamings of joinl veDtüres .
DistributioD received f¡on unconsolidated joint

veûtures
Chuges in operating asets atrd liabilities:

Accouots receivable a¡d other ¡eceivables
Itrcome tdes receivable / payable
Invetrtories
Prepaid expenses
lDte¡compaDy payable / ¡eceivable
AccouDts payable
Accrued expenses

Net cash provided by (used in) operaliDg aclivities .

Cash llows fron investing actiúties
Pu¡cbases of p¡ope¡ty and equipmeDt . -

Acquisition of radiatio¡ centers . . . .

Purchase of joint venture iDte¡ests
P¡oceeds f¡om the sale of property and equiPment .

RepaymeDts from (loans to) employees
Inlelcompany notes to / from affiliates
Con¡ribu¡ioD of capital lo joint vellu¡e entilies .

P¡oceeds from sale of equity inle¡est in joinl veûture
Dist¡ibùtions received f¡om joint venture
Change in other asets and other liabilities .

Net cash provided by (used in) investiDg activities
Cash flovs from fihaDciDg tct¡yities
P¡oceeds f¡om issuance of debt (Det of origiDal issue

discouDt of 51,950)
Principal repayments of debl
Repayments of fiDance obligalion
PaymeDt of call premiuo on seniol sùbordiDated ¡otes
P¡oceeds f¡om equity conuibutioD
Paymerts of notes receivable from shareholde¡ .

Proceeds from issuaDce of Doûconl¡olling jDterest

Cash dist¡ibutioDs to DoDconlrolling interest holdefs-
redeemable aÍd non-redeemable

DecoDsolidatioD of noncontrolling iDteÌest
Pa)Dents of loan costs
Cash distributions to shareholders

Net cash provided by (used in) financing activities

Net jncrease (decrease) in cash and cash equivalents .

Cash ¿nd cash equivalents, beginning of period

Cash aDd cash equivalents, end of period

$(114,010) s(ils,r20) s(48,947)

(r,6Tt)
1,030

113,441

1,180
(19,698)(l 335)

35,581
't,283

895
(15,e76)

9'1,916
3,566

'134

1,903

103
4,274

(9,804)
8,071
8,632

980

7,693
45'1

(3,711)
300

4,t40
(82ó)

(84,595)

s 5,6',12

3,430
52

285
(335)

5,265

(4,406)
39
4

2t2
(1,656)

4
(163)

$ 158,615

2,r08

$(113,790)

39,0U
7,335

(425)

r593
10,94'l

19t
3,350

48,528

494

\no
(r)

10,900
3',79

(4,483)

(4 354) (r58 ó16)

1,030
g',t,9t6

8,83t
'134

1,903

494
1,593

10,94',1

791
3350

(1,001)

442

't32

06,066)
6,47'lrst

Q.r¿)

5

(r1 660)
4 178

48,994

(43,?81)
(43,388)

(1,000)
1,693

45'l

(3,?11)

;
(2,808)

980

7Ut
4,425

8,454
3,991

8 (42;t3't) 83,315 8,403

(r1)

(500)

308

28

(1 000)

500

(43,260)
(43,388)

8,000
(608)

ç,ne)
(5)

(8,000)

uot

(3,176)

8,455

p,ll¡l

(8,000)

1,166
(2,005)

(e,339)

3r6,550
(260,66't)

(685)

04)

(8,455)

(8,469)

(751)
\ laa

(92,511)

r56
50

(5,T)

ç2:t;t)

8 000

(10,628)
(302)

(2,93o)

(4,zto)
12,847

316,550
(2'1t,2es)

(302)
(s,250)

156
50

608

(3,176)

04)
(r2;t9t)

206 3't,842 24,536

214
65

s 2'19

(14,234)
14,314

08,981)
32,958

$

F-7I
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RADIATION THERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 31, 2011, 2010 and 2009

(20) Supplemental Consolidating Financial Information (Continued)

CONSOLIDATING STATEMENTS OF COMPREIIENSIVE INCOME (LOSS)
YEAR ENDED DECEMBER 31, 2OO9

(in thousands)

Parent RTS

$ $

(6,795) 52,672
845

Subsidiary
Guarantors

Subsidiary
Non-Guarantors Eliminations Consolidated

Revenues:
Net patient sewice revenue
Other revenue . .

(Loss) income from equity
investment

Intercompany revenue

Totalrevenues....
Expenses:
Salaries and benefits
Medical supplies
Facility rent pxpenses

Other operating expenses
General and administrative

expenses
Depreciation and amortization . . .

Provision for doubtful accounts. . .

Interest expense, net . . .

Impairment loss . .

Intercompany expenses

Total expenses

(Loss) income before income taxes
Income tax (expense) benefit . . . .

Net (loss) income
Net income attributable to

noncontrolling interests-
redeemable and non-redeemable

Net (loss) income attributable to
Radiation Therapy Services
Holdings, Inc. shareholder

Unrealized comprehensive income
(loss): .

Comprehensive (loss) income . . .

Comprehensive income
attributable to noncontrolling
interests-redeemable and
non-redeemable: . . .

Comprehensive (loss) income
attributable to Radiation
Therapy Services Holdings, Inc.
shareholder

4,61.4
86,862

219,734
43,913
19,964
2r,268

38,836
1,448
2,L42
3,130

3,1.43

2,8'J.l
4,345
(3so)

4
87,707

954 54,570 420,164 143,216

s369,728
4,755

50,653
43,605
8,526
9,031
3,470

$147,918
r,203

5,905
(218)

6,123

$- $5t7,646
5,958

259,532
45,367
22,106
24,398

54,537
46,4t6
12,871
62,502

3,474

(49,611)
(87,707)

(87,707)

(87,707)

(49,6i1)

880

(6,795) 53,517 465,959 r49,l2l (737,3L8) 524,484

962 _

: 73e

(10) s3,831

_-

(7,'149) (1,053)
7,680

45,795
(6,460)

52,255

6,123 (51,446)

531,t97

(6,713)
1.,002

(49,611) (7,7t5)

(1,83s) (1,835)

(9,5s0)

1,801

(7,749) (8,733)

(7,749) (8,733)

(7,74e) _glÐ

52,255

(137)

52,118 6,123 (49,611) (s,914)

(1,83s) (1,83s)

$(7,749) $(6,795) $52,1,18 $ 6,123

F-72
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RADIATION TIIERAPY SERVICES HOLDINGS, INC.

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS (Continued)

DECEMBER 3L,2011,2010 and 2009

(20) Supplemental Consolidating Financial Information (Continued)

CONSOLIDATING STATEMENTS OF CASH FLOWS
YEAR ENDED DECEMBER 31, 2009

(in thousands)

Subsidiary
GùarantorsParent RTS

Subsidiary
Non-Guarantors Eliminations Consolidated

Cash flows from operating activities
Net (loss) income .

Adjustments to reconcile net income (loss) to net
cash provided by (used in) operating activities:
Depreciation
Amortization
Deferred rent expense
Deferred income tax provision
Stock-based compensation
Impairment loss , .

P¡ovision for doubtful accounts
Loss on the sale of property and equipment . . . .

Write-off of acquisition-related costs
Amortization of debt discount
Arnortization of loân costs
Equity interest in net earnings of joint ventures . .

Changes in operating assets and liabilities:
Accounts receivable
Income taxes receivable and othe¡ receivables
Inventories
Prepaid expenses
Intercompany payable / receivable
AccouDts payable .

Accrued expenses . .

Net cash provided by (used in) operating activities
Cash flows from investing activities
Purchases of property and equipment
Acquisition of radiation centers .

Restricted cash âssociated with earn-out provisions
of acquisitions

Purchase of joilt venture interests
Proceeds from the sale of property and equipment
Repayments from (loans to) employees
Contribution of capital to joint venture entities . .

Proceeds from sale of equity interest in joint
venture

Distributions received from joint venture .

Change in other assets and other liabilities

Net cash provided by (used in) investing activities . .

Cash flows from financing activities
Princþal repayments of debt
Repayments of finance obligation
Payments of notes ¡eceivable from shareholder . ,

Proceeds from issuance of noncontrolling interest
Cash distributions to noncontrolling interest

holders-¡edeemable and non-redeemable .

Cash dist¡ibutions to shareholders

Net cash provided by (used in) financing activities

Net inc¡ease (decrease) in cash and cash equivalents
Cash and cash equivalents, beginning of period . .

Cash and cash equivalents, end of period

$(7,749) $ (8,733) $s2,2s5

(34)
962

6,795

29,2t1
14,394
2,170
5,524

3,470
8,526
t,345

2,269
(13,593)

39
451

(2,665)

250
3,959

(1,464)

$ 6,123

2,626
185

1,029

4
4,345

(4)

(3,732)
(54s)

(4)
338

(303)
s97

(300)

3t,837
t4,579
3,199

(1,33s)
962

3,474
72,877

7,347
812

1,208
2,850
(880)

$(49,611) $ (7,715)

49,67L

(6)

(6,82s)

58

10 910

1,208
2,850

(s2,672)

(627)

872

(4,614)

(s8)
2,776

14
7,670

(64,0s7)
(1,464)
(1,280)

s0,694

(33,838)
(2,44e)

(3,790)
13,741

10
2,006

(e65)
(2,211)

71,392

(35,443)
(2,44e)

2,269
(13,593)

744
478

(2,386)

QJn)

(2)

(e8)
64,302

32

1

10,313

1.,742
(1,e76)

10,359

(1,605)

(7,e7'1)

r,533
4,799

105
11

385

239

(6)

279

3s6

(84e)

a,n-)
(2,8'16)
7,977

5,457

(63s)
(5,101)

6

3 (834) (47,041) (5,451) (s4,t72)

(33,430)

(t6,210)
49,t68

25

(10,925)
(1,242)

(18 768) Qe,693)
(t,242)

25

356

(2,876)

*
60

5

-
ùb)

(18,768)

(e,28e)
23,603

(r2,1.67)

(8,s14)
21,367

$ 74,374 $ 72,847

F-13
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Deloitte. Deloitte & Co. S.R.L.

Flor¡da 234, P¡so 5"
c1005AAF
Ciudad Autóiroma
de Buenos Aires
Argentina

Tel: (54-11) 432o-27oo
Fax: (54-1 1) 4325-aOüA326-734O
r¡wvw. de loitte.co m/a r

Report of Independent Registered Public Accounting Firm
To the Board of Directors of
Medical Developers, LLC

We have audited the combined special-purpose balance sheet of Vidt Centro Médico S.4.,
Ceditrin-Centro de Diagnóstico y Tlatamiento S.4., CITO Centro de Interconsulta y Tlatamiento
Oncológico S.4., Instituto Médico Dean Funes S.4., Centro de Oncología y Radioterapia de Mar del
Plata S.4., Centro de Radioterapia Siglo XXI S.4., Centro de Radiaciones de la Costa S.4., Instituto
Privado de Radioterapia Cuyo S.A., Centro de Radioterapia San Juan S.4., Instituto de Radiaciones
Salta S.4., Centro Médico de Radioterapiakazi S.l ., Clínica de Radioterapia de Occidente S.A. de
C.V., Centro de Radioterapia y Oncología Integral S.4., Centro de Radioterapia del Cìbao S.4.,
Servicios y Soluciones Médicas S.4., Clínica de RadioterapiaLa Asunción S.4., Centro de
Radioterapia Los e S.4., Centro Oncológico de las Sierras S.4.,
Emprendimientos entro de Diagnóstico y Tiatamiento S.A. and
EMTRO S.4., alt control of Medical Developers, LLC (the
"Company") and referred to as the "Operating Entities", as of December 31,,201L, and the related
combined special-purpose statements of comprehensive income, changes in equity, and cash flows for
the ten-month period from March L, through December 31,2071.. These combined special-purpose
financial statements, none of which are included herein, are the responsibility of the Company's
management. Our responsibility is to express an opinion on these combined special-purpose financial
statements based on our audit.

We conducted our audit in accordance with the standards of the Public Company Accounting
Oversight Board (United States). Those standards require that we plan and perform the audit to obtain
reasonable assurance about whether the combined special-purpose financial statements are free of
material misstatements. An audit includes consideration of internal control over financial reporting as a
basis for designing audit procedures that are appropriate in the circumstances, but not for the purpose
of expressing an opinion on the effectiveness of the Company's internal control over financial reporting.
Accordingly, we express no such opinion. An audit also includes examining, on a test basis, evidence
supporting the amounts and disclosures in the combined special-purpose financial statements, assessing
the accounti¡g principles used and significant estimates made by management, as well as evaluating the
overall combined special-purpose financial statements presentation. We believe that our audit provide a

reasonable basis for our opinion.
In our opinion, such combined special-purpose financial statements present fairly, in all material

respects, the financial position of the Operating Entities at December 31.,20LL, and the combined
results of their operations and their cash flows for the ten-month period from March 1, through
December 31,, 201.1, in conformity with accounting principles generally accepted in the United States of
America.

Buenos Aires City, Argentina
Deloitte & Co. S.R.L.
March 22,2012

/s/ DANIEL VARDE
Daniel Varde
(Partner)

Deloitte refers to one or more of Deloine Touche Tohmatsu Limited, a UK private company limited by
guarantee, and its netyvork of member firms, each of which is a legally separate and independent entity.
Please see www.deloitte.comlabout for a detailed description of the legal structure of Deloitte Touche
Tohmatsu Limited and its member firms.
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SIGNATURES

Pursuant to the requirements of Section 13 or 15(d) of the Securities Exchange Act of 1934, the

registrant has duly caused this report to be signed on its behalf by the undersigned, thereunto duly

authorized, on March 22,2072.

RADIAIION THERAPY SERVICES
HOLDINGS, INC.
(Registrants)

By: /s/ DeNrsI- E. DosoRETZ,M.D.

Daniel E. Dosoretz, M.D.
Chief Executive Officer and Director

Pursuant to the requirements of the Securities Exchange Act of 1.934, this report has been signed
below by the following persons on behalf of the registrant in the capacities and on the date indicated.

Name fitle Date

/s/ Jews L. EI-Roo, JR.

James L. Elrod, Jr.
President and Director March 22,2012

/s/ DaNmI- E. Dosonerz,M.D.
Daniel E. Dosoretz, M.D.

Chief Executive Officer and Director
(Princþal Executive Officer)

Vice President and Director

March 22,2012

March 22,2012

March 22,2012

March 22,2012

March 22,2012

March 22,2012

/si BnvaN J. Censv
' Bryan J. Carey

Chief Financial Officer (Principal
Financial Officer)

/s/ Josprur Btscenor

Joseph Biscardi

Controller and Chief Accounting
Officer (Principal Accounting Officer)

/s/ ANU- SnRrvesreve

Anil Shrivastava
Director

/s/ Enm L. Russerr
Erin L. Russell

/s/ Jevps H, RusnNsrEIN,.M.D.

James H. Rubenstein, M.D.
Director

/s/ HoweRo M' SrreRnaN' M'D' Director March 22,2012
Howard M. Sheridan, M.D.

SUPPLEMENTAL INFORMATION TO BE FURNISHED WITH REPORTS FILED PURSUANT TO
SECTION 15(d) OF THE ACT BY REGISTRANTS WHICH HAVE NOT REGISTERED SECURTTIES

PURSUANT TO SECTION 12 OF THE ACT

No annual report to security holders covering the registrant's last fiscal year and no proxy material
have been sent to security holders with respect to any annual or other meeting of security holders.
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Exhibit
Number Description

1.1 Purchase Agreement, dated as of March 1,207\, among Radiation Therapy Services, Inc., the
guarantors named therein and the several purchasers named in Schedule I thereto,
incorporated herein by reference to Exhibit 1.1 to Radiation Therapy Services Holdings, Inc's
Current Report on Form 8-K filed on March 7,2071.

2.1 Membership Interest Purchase Agreement, dated January I,2009, among Radiation Therapy
Services International, Inc., Medical Developers, LLC, Lisdey, S.4., Alejandro Dosoretz and
Bernardo Dosoretz, for the purchase of membership interests in Medical Developers, LLC,
incorporated herein by reference to Exhibit 2.1 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010.*

2.2 Stock Purchase Agreement, dated as of April L, 2010, by and among 21st Century Oncologl of
South Carolina, LLC, R. Steven Bass, M.D., Paul Goetowski, M.D. and Todd Williams, M.D.
concerning the purchase of all of the outstanding capital stock of Carolina Regional Cancer
Center, P.4., incorporated herein by reference to Exhibit 2.2 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

3.1, Amended and Restated Articles of Incorporation of Radiation Therapy Services, Inc. (as
successor to RTS MergerCo, Inc.), incorporated herein by reference to Exhibit 3.1 to
Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,
2010.

3.2 Bylaws of Radiation Therapy Sewices, Inc. (as successor to RTS MergerCo, Inc.),
incorporated herein by reference to Exhibit 3.2 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,201,0.

3.3 Certificate of Incorporation of Radiation Therapy Services Holdings, Inc., incorporated herein
by reference to Exhibit 3.3 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,2070.

3.4 Certificate of Amendment of the Certificate of Incorporation of Radiation Therapy Services
Holdings, Inc., incorporated herein by reference to Exhibit 3.4 to Radiation Therapy Services
Holdings, Inc.'s Annual Report on Form 10-K, filed on March 11,201J.

3.5 Bylaws of Radiation Therapy Services Holdings, Inc., incorporated herein by reference to
Exhibit 3.4 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on
November 24,2010.

4.1, Registration Rights Agreement, dated April 20,2070, by and among Radiation Therapy
Sewices, Inc., the guarantors named therein as guarantors, Wells Fargo Securities, LLC,
Barclays Capital Inc., Banc of America Securities LLC, Daiwa Capital Markets America, Inc.
and Fifth Third Securities, Inc., incorporated herein by reference to Exhibit 4.1 to Radiation
Therapy Sewices, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

4.2 Indenture, dated April 20,2010, by and among Radiation Therapy Services, Inc., each
guarantor named therein as guarantors and Wells Fargo Bank, National Association,
incorporated herein by reference to Exhibit 4.2 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010.

4.3 First Supplemental Indenture, dated as of June 24,20\0, by and among Phoenix Management
Company, LLC, Carolina Regional Cancer Center, LLC, Atlantic Urology Clinics, LLC,
Radiation Therapy Services, Inc., each other then existing guarantor named therein and Wells
Fargo Bank, National Association, incorporated herein by reference to Exhibit 4.3 to
Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,
2010.
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4.4 Second Supplemental Indenture, dated as of September 29,2010, by and Dçrm-Rad
Investment Company, LLC, 21st Century Oncology of Pennsylvania, Inc., Gettysburg
Radiation, LLC, Carolina Radiation and Cancer Tieatment Center, Inc., 2Lst Century
Oncology of Kentucþ,LLC, New England Radiation Therapy Management Services, Inc. and

Radiation Therapy School for Radiation Therapy Technology, Inc., Radiation Therapy
Services, Inc., each other then existing guarantor named therein and Wells Fargo Bank,
National Association, incorporated herein by reference to Exhibit 4.4 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

4.5 Third Supplemental Indenture, dated as of March 7,207'J., by and among Radiation Therapy
Services, Inc. each other then existing guarantor named therein and Wells Fargo Bank,
National Association, incorporated herein by reference to Exhibit 4.1 to Radiation Therapy
Services Holdings, Inc's Current Report on Form 8-K filed on March 7,201'J..

4.6 Form of Notes, incorporated herein by reference to Exhibit 4.2 to Radiation Therapy Services

Holdings, Inc's Current Report on Form 8-K filed on March 7,20LL.

4.7 Fourth Supplemental Indenture, dated as of March 30,20L7, by and among Aurora
Ti:chnology Development, LLC, Radiation Therapy Services, Inc. each other then existing
guarantor named therein and Wells Fargo Bank, National Association, incorporated herein by
reference to Exhibit 4.7 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on April L, 2011..

4.8 Fifth Supplemental Indenture, dated as of September 30,20II by and among Radiation
Therapy Sewices, lnc.,21st Century Oncology Services, Inc., each other then existing
guarantor named therein and Wells Fargo Bank, National Association, incorporated herein by
reference to Exhibit 4.8 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 8, 2011.

4.9 Sixth Supplemental Indenture, dated as of January 25,2012, by and among Radiation Therapy
Services, Inc., Goldsboro Radiation Therapy Services, Inc., each other then existing guarantor
named therein and Wells Fargo Bank, National Association.

10.1 Çredit Agreement, dated February 2\,2008, by and among Radiation Therapy Services, Inc.,
Radiation Therapy Services Holdings, Inc., the subsidiaries of Radiation Therapy Services, Inc.
identified therein as the guarantors, the institutions from time to time party thereto as

lenders, Wells Fargo Bank, N.A. (as successor to Wachovia Bank, National Association), in its
capacity as administrative agent for the lenders thereto and the other agents and arrangers
named therein, incorporated herein by reference to Exhibit 1,0.1 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

1,0.2 Amendment No. 1, dated August 15, 2008, to the Credit Agreement, dated February 21.,2008,
by and among Radiation Therapy Services, Inc., Radiation Therapy Services Holdings, Inc.,
the subsidiaries of Radiation Therapy Services, Inc. identilied therein as the guarantors, the
institutions from time to time party thereto as lenders, Wells Fargo Bank, N.A. (as successor

to Wachovia Bank, National Association), in its capacity as admi¡istrative agent for the
lenders thereto and the other agents and arrangers named therein, incorporated herein by
reference to Exhibit 1,0.2 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,2010..
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Amendment No.2, dated April I,2070, to the Credit Agreement, dated February 21,2008, by

and among Radiation Therapy Services, Inc., Radiation Therapy Services Holdings, Inc., the

subsidiaries of Radiation Therapy Services, Inc. identified therein as the guarantors, the
institutions from time to time party thereto as lenders, Wells Fargo Bank, N.A. (as successor

to Wachovia Bank, National Association), in its capacity as administrative agent for the

lenders thereto and the other agents and arrangers named therein, incorporated herein by

reference to Exhibit 10.3 to Radiation Therapy Services, Inc.'s Registratibn Statement on

Form S-4 filed on November 24,2010.

Incremental Amendment, dated Aprjl 22,2010, to the Credit Agreement dated February 27,

2008, by and among the Radiation Therapy Services, Inc., Radiation Therapy Services

Holdings, Inc., the subsidiaries of Radiation Therapy Sewices, Inc. identified therein as the
guarantors, the institutions from time to time party thereto as lenders, Wells Fargo Bank, N.A.
(as successor to Wachovia Bank, National Association), in its capacity as administrative agent

for the lenders thereto and the other agents and arrangers named therein and Barclays

Bank PLC, as Incremental Revolving Lender, incorporated herein by reference to Exhibit 10.4

to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on

November 24,2010.

Incremental Amendment, dated April 22,2010, to the Credit Agreement dated February 27,

2008, by and among the Radiation Therapy Services, Inc., Radiation Therapy Services

Holdings, Inc., the subsidiaries of Radiation Therapy Services, Inc. identified therein as the
guarantors, the institutions from time to time party thereto as lenders, Wells Fargo Bank, N.A.
(as successor to Wachovia Bank, National Association), in its capacity as administrative agent

for the lenders thereto and the other agents and arrangers named therein and Bank of
America, N.4., as Incremental Revolving Lender, incorporated herein by reference to
Exhibit 10.5 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on

November 24,2010.

Waiver and Amendment No. 3, dated May 3, 2010, to the Credit Agreement, dated

February 2I,2008, by and among Radiation Therapy Services, Inc., Radiation Therapy
Services Holdings, Inc., the subsidiaries of Radiation Therapy Services, Inc. identlfied therein
as the guarantors, the i¡stitutions from time to time party thereto as lenders, Wells Fargo

Bank, N.A. (as successor to Wachovia Bank, National Association), in its capacity as

administrative agent for the lenders thereto and the other agents and arrangers named

therein, incorporated herein by reference to Exhibit 10.6 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on Novembet 24,20\0.

Management Agreement, dated February 27,2008, among Radiation Therapy Services, Inc.,
Radiation Therapy Services Holdings, Inc., Radiation Therapy Investments, LLC and Vestar

Capital Partners, Inc., incorporated herein by reference to Exhibit 10.7 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,201'0.

Amended and Restated Securityholders Agreement, dated March 25,2008, by and among

Radiation Therapy Investments, LLC and the other Securityholders party thereto,

incorporated herein by reference to Exhibit L0.8 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24,2010'

Form of Management Stock Contribution and Unit Subscription Agreement (Preferred Units
and Class A Units), incorporated herein by reference to Exhibit 10.9 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Management Stock Contribution and Unit Subscription Agreement (Preferred Units and Class A
Units), dated February 21,2008, by and between Radiation Therapy Investments, LLC and

Daniel E. Dosoretz, incorporated herein by reference to Exhibit 10.10 to Radiation Therapy

Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.+
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Form of Management Unit Subscription Agreement (Class B Units and Class C Units),
incorporated herein by reference to Exhibit 10.1L to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010.

Purchase and Sale Agreement, dated September 30, 2008, among Nationwide Health
Properties, Inc., 21st Century Oncology, LLCf/xla 21st Century Oncology, Inc., Maryland
Radiation Therapy Management Services, LLC f.Ma Maryland Radiation Therapy
Management Services, Inc., Phoenix Management Company, LLC and American Consolidated
Technologies, LLC for certain properties located in Florida, Maryland and Michigan,
incorporated herein by reference to Exhibit 10.12 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2070.

Master Lease, dated September 30, 2008, among Nationwide Health Properties, Inc.,
21st Century Oncology, LLC fMa 2Lst Century Oncology, Inc., Maryland Radiation Therapy
Management Services, LLC f.lkla Maryland Radiation Therapy Management Services, Inc.,
Phoenix Management Company, LLC and American Consolidated Technologies, LLC for
certain facilities located in Florida, Maryland and Michigan, incorporated herein by reference
to Exhibit 10.3 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 liled
on November 24,2010.

Master Lease, dated March 3"J.,2010, as amended by that certain First Amendment to Master
Lease, dated April 1,5,2010, among Theriac Rollup, LLC, and its wholly-owned subsidiaries as

Landlord and Arizona Radiation Therapy Management Services, Inc., 2Lst Century
Oncology, LLC,Zlst Century Oncology Management Services, Inc., 2Lst Century Oncology of
El Segundo, LLC, 21.st Century Oncology of Kentucky, LLC, Nevada Radiation Therapy
Management Services, Inc., West Virginia Radiation Therapy Sewices, Inc., 21st Century
Oncology of New Jersey, Inc., Central Massachusetts Comprehensive Cancer Center, LLC,
Jacksonville Radiation Therapy Services, Inc., 21st Century Oncolory of Jacksonville, Inc.,
California Radiation Therapy Management Services, Inc. and Palms West Radiation
Therapy, LLC, collectively as Tènant for certain facilities located in Arizona, California,
Florida, Kentucþ, Massachusetts, New Jersey, Nevada and West Virginia, as guaranteed by
Radiation Therapy Sewices, Inc, incorporated herein by reference to Exhibit 10.1.4 to
Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,

2010.

Lease, dated December 29,2009, between Theriac Enterprises of Peoria, LLC and Arizona
Radiation Therapy Management Services, Inc., for premises in Peoria, Arizona, incorporated
herein by reference to Exhibit 10.15 to Radiation Therapy Services, Inc.'s Registration
Statement on Form S-4 filed on November 24,2010.

Lease, dated December 29,2009, between Theriac Enterprises of Gilbert, LLC and Arizona
Radiation Therapy Management Services, Inc., for premises in Gilbert, Arizona, incorporated
herein by reference to Exhibit 10.16 to Radiation Therapy Services, Inc.'s Registration
Statement on Form S-4 filed on November 24,2010.

Lease, dated December 29,2009, between Theriac Enterprises of Rancho Mirage, LLC and

California Radiation Therapy Management Services, Inc., for premises in Rancho Mirage,
California, incorporated herein by reference to Exhibit 10.17 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,20'J'0.

Lease, dated December 29,2009, between Theriac Enterprises of Bradenton, LLC and

21st Century Oncology, LLC f.kla 21st Century Oncology, Inc., for premises in Lakewood
Ranch, Florida, incorporated herein by reference to Exhibit 10.18 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.
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Lease, dated December 29,2009, between Theriac Enterprises of Hammonton, LLC and

21st Century Oncology of New Jersey, Inc., for premises in Hammonton, New Jersey,

incorporated herein by reference to Exhibit 10.19 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24,20'l'0.

Lease, dated efTective December 11, 2008, between Theriac Enterprises of Jacksonville, LLC
and 21st Century Oncology of Jacksonville, Inc., for premises in Jacksonville, Florida,
incorporated herein by reference to Exhibit L0.20 to Radiation Tierapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24,2070.

Master Lease Agreement, dated December 2'L, 2010, between Theriac Rollup 2, LLC and

West Virginia Radiation Therapy Services, Inc. for premises in Princeton,'West Virginia,
incorporated herein by reference to Exhibit 10.21 to Radiation Therapy Services

Holdings, Inc.'s Form LO-K filed on March 71',20LI.

Lease Agreement, dated September 16, 2008, as amended by that certain Second Amendment
to Lease, effective July 1, 2008, and Third Amendment to Lease, dated December 31.,2009,

between Theriac Enterprises of Harrington, LLC and Central Massachusetts Comprehensive
Cancer Center, LLC, for premises in Southbridge, Massachusetts, incorporated herein by

reference to Exhibit 70.22 to Radiation Therapy Services, Inc.'s Registration Statement on

Form S-4 filed on November 24,2010.

Ground Lease, dated September 15, 2008, between Harrington Memorial Hospital, Inc. and

Central Massachusetts Comprehensive Cancer Center, LLC, for premises in Southbridge,
Massachusetts, incorporated herein by reference to Exhibit 10.23 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Construction Sublease, dated September 16,2008, among Harrington Memorial Hospital, Inc.,
Central Massachusetts Comprehensive Cancer Center, LLC and Theriac Enterprises of
Harington, LLC, for premises in Southbridge, Massachusetts, incorporated herein by reference

to Exhibit 70.24 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4

filed on November 24,2010.

Lease, dated September 16, 2008, between Theriac Enterprises of Harington, LLC and

Harrington Memorial Hospital, Inc., for premises in Southbridge, Massachusetts, incorporated
herein by reference to Exhibit 10.25 to Radiation Therapy Services, Inc.'s Registration
Statement on Form S-4 filed on November 24,2010.

Blanket Amendment to Leases, dated effective May 5, 2008, amending the: (i) Ground Lease

between Harrington Memorial Hospital, Inc. and Central Massachusetts Comprehensive
Cancer Center, LLC, (ü) Construction Sublease, among Harrington Memorial Hospital, Inc.,
Central Massachusetts Comprehensive Cancer Center, LLC and Theriac Enterprises of
Harington, LLC, (iü) Lease, between Central Massachusetts Comprehensive Cancer
Center, LLC and Theriac Enterprises of Harington,LLC, and (iv) Lease, between Theriac
Enterprises of Harington, LLC and Harrington Memorial Hospital, Inc., for premises in
Southbridge, Massachusetts, incorporated herein by reference to Exhibit 10.26 Io Radiation
Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Lease Agreement, dated August 21,,2007, as amended by that certain First Amendment to
Lease Agreement, dated December 31,,2009, between Theriac Enterprises of Scottsdale, LLC
and Ar2ona Radiation Therapy Management Services, Inc., for premises in Scottsdale,

Arizona, incorporated herein by reference to Exhibit 10.27 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on Novenber 24,2010.
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Lease, dated October 4,7996, as amended by that certain First Amendment to Lease, dated

December 3"1,,2009, between 445 Partners, LLC and North Carolina Radiation Ente¡prises, LLC,
for premises in Asheville, North Carolina, incorporated herein by reference to Exhibit L0.28 to

Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,

2010.

Lease Agreement effective July 1, 1987, between Kyle, Sheridan & Thorn Associates and

2Lst Century Oncolory, IJ,CflWa 21'st Century Oncolory, Inc., as successor in interest to Katin, .

Dosoretz Radiation Therapy Associates, P.4., for premises in Ft. Myers, Florida, incorporated

herein by reference to Exhibit 70.29 to Radiation Therapy Services, Inc.'s Registration Statement

on Form S-4 filed on November 24,2010.

Lease, dated December 3, 1999, as amended by that certain First Amendment to Lease, dated

December 3'J.,2009, between Henderson Radiation Associates and Nevada Radiation Therapy

Management Sewices, Inc., for premises in Henderson, Nevada, incorporated herein by reference

to Exhibit 10.30 to Radiation Therapy Services, Inc.'s Registration Statement on Forrn S-4 filed on

November 24,2010.

Lease, dated August 1,2007, as amended by that certain Fi¡st Amendment to Lease, dated

December 3'J.,2009, between Nevada Radiation Enterprises, LLC a¡rd Nevada Radiation Therapy

Management Sewices, Inc., for premises in Las Vegas, Nevada, incorporated herein by reference

to Exhibit 10.31 to Radiation Therapy Sewices, Inc.'s Registration Statement on Form S-4 filed on

November U,2010.

Læase, dated December 31, 1999, as amended by that certain First Amendment to Lease, dated

December 3I,2009, between Tämarac Radiation Associates and 2l,st Century Oncolory, LI-C Wa
2Lst Century Oncology, Inc., for premises in Tämarac, Florida, incorporated herein by reference to

hhibit 70.32 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on

November 24,2010.

Lease, dated January 1,2001, as amended by that certain First Amendment to Lease, dated

December 3,2009, between Bonita Radiation Associates and 2Lst Century Oncolory, LLC Wa
21st Century Oncology, Inc., for premises in Bonita Springs, Florida, incorporated herein by

reference to Exhibit 10.33 to Radiation Therapy Sewices, Inc.'s Registration Statement on

Form S-4 filed on November 24,2010.

Lease Agreement, dated M:ay 27,2001, between Fort Walton Radiation Associates, LLP and

21st Century Oncology, LLC flkla 21st Century Oncology, Inc., for premises in Fort Walton

Beach, Florida, incorporated herein by reference to Exhibit 10.34 to Radiation Therapy

Sewices, Inc.'s Registration Statement on Form S-4 filed on Novembet 24,2010.

Lease Agreement, dated January 18,2005, as amended by that certain First Amendment to
Lease Agreement, dated December 37,2009, between Fort Walton Beach Radiation
Enterprises, LLC and 21st Century Oncology, LLC fþa 21st Century Oncology, Inc., for
premises in Fort Walton Beach, Florida, incorporated herein by reference to Extribit 10.35 to
Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,

2010.

Lease Agreement, dated November 17, 2000, as amended by that certain First Amendment to
Lease, dated December 31, 2009, between West Palm Radiation Associates, LLC and Palms

West Radiation Associates, LLC, for premises in Palm Beach County, Florida, incorporated
herein by reference to Exhibit L0.36 to Radiation Therapy Services, Inc.'s Registration
Stal-eure¡rt or Form S-4 filed on November 24,201'0.
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Lease, dated May 1., 2002, between Bradenton Radiation Associates and 2Lst Century
Oncology, LLCfþa 21st Century Oncology, Inc., as amended by that certain First
Amendment to Lease, dated December 31,2009, for premises in Bradenton, Florida,
incorporated herein by reference to Exhibit L0.37 to Radiation Therapy Sewices, Inc.'s

Registration Statement on Form S-4 filed on November 24,2070.

Lease Agreement, dated October I, 2002, between 21st Century Oncology, LLC fkla
21st Cèntury Oncology, Inc. and Plantation Radiation Associates, for premises in Plantation,

Florida, incorporated herein by reference to Exhibit 10.38 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2070.

Lease Agreement, dated January 2'1,,2003, as amended by that certain First Amendment to
Lease, dated December 31.,2009, between Yonkers Radiation Enterprises, LLC and New York
Radiation Therapy Management Services, Incorporated, for premises in Yonkers, New York,
incorporated herein by reference to Exhibit L0.39 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on Novembet 24,2010.

Lease, dated February 1,2003, as arnended by that certain First Amendment to Lease, dated

December 31,2009, between Lehigh Radiation Associates and 21st Century Oncology, LI-C Wa
21st Century Oncology, Inc., for premises in Lehigh Acres, Florida, incorporated herein by

reference to Exhibit 10.40 to Radiation Therapy Services, Inc.'s Registration Statement on

Form S-4 filed on November 24,2010.

Lease, dated November"L9,2003, as amended by that certain First Amendment to Lease,

dated December 3I,2009, between Destin Radiation Enterprises, LLC and 21st Century
Oncolory, LLC f.kla 2Lst Century Oncolory, Inc., for premises in Santa Rosa Beach, Florida,
incorporated herein by reference to Exhibit 10.41 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24,2070.

Sublease agreement dated October 21,, 1999 between Radiation Therapy Services, Inc. and
'Westchester MRI Specialists, P.C, incorporated herein by reference to Exhibit 'l'0.42 to
Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,

2010.

Lease, dated June L,2005, as amended by that certain First Amendment to Lease Agreement,

dated December 3'J.,2009, between Arizona Radiation Enterprises, LLC and Arizona
Radiation Therapy Management Services, Inc., for premises in Scottsdale, Arizona,
incorporated herein by reference to Exhibit 10.43 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24,2010.

Lease, dated January 30, 2003, effective February 20, 2004, as amended by that certain First
Amendment to Lease, dated December 3I,2009, between Crestview Radiation
Enterprises, LLC and 2Lst Century Oncology, LLCf/Ir/a 21st Century Oncolory, Inc., for
premises in Crestview, Florida, incorporated herein by reference to Exhibit 10.44 to Radiation
Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Lease, dated October 2005, as amended by that certain First Amendment to Lease

Agreement, dated December 37,2009, between Palm Springs Radiation Enterprises, LLC and

California Radiation Therapy Management Sewices, Inc., for premises in Palm Desert,

California, incorporated herei¡ by reference to Exhibit 10.45 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on Novembet 24,2010.

Lease Agreement, dated Febrr.rary 7,2007, as amended by that certain First Amendment to

Lease, dated December 3'J.,2009, between Theriac Enterprises of Littlestown, LLC and

21st Century Oncology of Pennsylvania, Inc., for premises in Littlestown, Pennsylvania,

incorporated herein by reference to Exhibit 10.46 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24,2070'
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Lease Agreement, dated March 12,200'1 , as amended by that certain First Amendment to

Lease Agreement, dated December 37,2009, between Theriac Enterprises of Casa

Grande, LLC and Aruona Radiation Therapy Management Sewices, Inc., for premises in
Casa Grande, Arizona, incorporated herein by reference to Exhibit 70.47 to Radiation
Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Lease Agreement, dated August \7,2007, as amended by that certain First Amendment to

Lease, dated December 37,2009, between Marco Island Radiation Enterprises, LLC and

21st Century Oncology, LLC f.lkþ 21st Century Oncology, Inc., for premises in Naples,
Florida, incorporated herein by reference to Exhibit 10.48 to Radiation Therapy
Sewices, Inc.'s Registration Statement on Form S-4 filed on November 24,2tI0.

Administrative Sewices Agreement, dated January 7, 1997, as amended by that certain
Addendum to Administrative Services Agreement, dated January 1, 2008, Addendum to
Administrative Services Agreement, dated January I,2009, Addendum to Administrative
Services Agreement, dated January \, 2010, between New York Radiation Therapy
Management Services, Incorporated and Yonkers Radiation Medical Practice, P.A.

(incorporated herein by reference to Exhibit 10.49 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24, 2010), Addendum to
Administrative Services Agreement, dated January 1,,2011., between New York Radiation
Therapy Management Services, LLC flkla New York Radiation Therapy Management
Services, Inc. and Yonkers Radiation Medical Practice, P.4.,(incorporated herein by reference
to Exhibit 10.49 to Radiation Therapy Sewices, Inc.'s Form L0-K filed on March 1L, 2011) and
Addendum to Administrative Services Agreement, dated January 'J.,2012, between New York
Radiation Therapy Management Services, LLC and Yonkers Radiation Medical Practice, P.4.,.

Administrative Services Agreement, dated January 1,2002, as amended by that certain
Addendum to Administrative Services Agreement, dated Janua¡y 1.,2002, Addendum to
Administrative Services Agreement, dated January 1,2004, Addendum to Administrative
Services Agreement, dated January 7,2005, Addendum to Administrative Sewices Agreement,

dated January I,2006, Addendum to Administrative Services Agreement, dated January 1,

2008, Addendum to Administrative Services Agreement, dated January 1.,2009, Addendum to
Administrative Services Agreement, dated January 1,, 2010, between North Carolina Radiation
Therapy Management Sewices, LLC f.Ma North Carolina Radiation Therapy Management
Services, Inc. and Radiation Therapy Associates of Western North Carolina, P.A.

(incorporated herein by reference to Exhibit 10.50 to Radiation Therapy Sewices, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010), Addendum to
Administrative Services Agreement, dated January 1,201\, between North Carolina Radiation
Therapy Management Services, T T C and Radiation Therapy Associates of Western North
Carolina, P.4., (incorporated herein by reference to Exhibit 10.50 to Radiation Therapy

Sewices, Inc.'s Form 10-K filed on March 71,,201,1) and Addendum to Administrative Services

Agreement, dated January 1,,2072, between North Carolina Radiation Therapy Management
Services, LLC and Radiation Therapy Associates of Western North Carolina, P.4.,.
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Number Description

Administrative Sewices Agreement, dated January 9, 1998, as amended by that certain
Amendment to Administrative Services Agreement, dated January !, 1999, Amendment to
Administrative Services Agreement, dated January 1,, 1999, Amendment to Administrative
Services Agreement, January 7, 2007, Amendment to Administrative Services Agreement,
January 1.,2002, Amendment to Administrative Services Agreement, January 'J.,2003,

Amendment to Administrative Services Agreement, January 1.,2004, Amendment to

Administrative Services Agreement, January "J,,2005, Amendment to Atlministrative Services

Agreement, January 7,2006, and Amendment to Administrative Services Agreement,

August 7,2006, between Nevada Radiation Therapy Management Services, Incorporated and

Michael J. Katin, M.D., Prof. Co.p., incorporated herein by reference to Exhibit L0.5L to

Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,

2070.

Administrative Services Agreement, dated October 31, 1998, as amended by that certain
Amendment to Administrative Services Agreement effective April 1, 2005, Addendum to
Administrative Services Agreement, dated January 1, 2008, Addendum to Administrative
Services Agreement, dated January'1,,2009, Addendum to Administrative Services Agreement,

dated January L,2010, between Maryland Radiation Therapy Management Services LLC f.Ma
Maryland Radiation Therapy Management Sewices, Inc. and Katin Radiation Therapy, P.A.

(incorporated herein by reference to Exhibit 10.52 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24, 2070), Addendum to
Administrative Services Agreement, dated January "J., 20L1, between Maryland Radiation
Therapy Management Services, LLC and Katin Radiation Therapy, P.4., incorporated herein
by reference to Exhibit 70.52 to Radiation Therapy Services, Inc.'s Form 10-K filed on

March 7'1.,2077).

Professional Services Agreement, dated January !,2005, between Berlin Radiation Therapy
Tieatment Center, LLC and Katin Radiation Therapy, P.4., incorporated herein by reference

to Exhibit L0.53 to Radiation Therapy Sewices, Inc.'s Registration Statement on Form S-4

filed on November 24,2010.

Independent Contractor Agreement, dated October 18, 2005, between Katin Radiation
Therapy, P.A. and Ambergris, LLC, incorporated herein by reference to Exhibit 10.54 to
Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,

2010.

Administrative Services Agreement, dated August 1,2003, as amended by that certain
Amendment to Administrative Services Agreement, dated January '1.,2005, between California
Radiation Therapy Management Services, Inc. and 21st Century Oncology of California, a

Medical Corporation, incorporated herein by reference to Exhibit L0.55 to Radiation Therapy

Services, Inc.'s Registration Statement on Form S-4 filed on Novembet 24,2010.

Management Services Agreement, dated May 7,2006, between 2Lst Century Oncology of
California, a Medical Corporation and California Radiation Therapy Management

Services, Inc., as successor by assignment pursuant to that certain Assignment and Assumption
Agreement, dated May 1,, 2006, between California Radiation Therapy Management

Services, Inc. and LIIA, Inc., as amended by that certain Addendum to Management Services

Agreement, dated August I,2006, Second Amendment to Management Services Agreement,

dated November \,2006, and Third Addendum to Management Services Agreement, dated

August 1,2007, for premises in Palm Desert, Santa Monica and Beverly Hills, California,
incorporated herein by reference to Exhibit 10.56 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on Novembet 24,20ItJ.
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Number Description

Facilities and Management Services Agreement, dated October 13, 2008, among 21st Century
Oncolory-Clfw, LLC, 21st Century Oncology of California, A Medical Corporation and

Redding Radiation Oncologists, P.C., incorporated herein by reference to Exhibit 10.57 to
Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,

2010.

Five Party Agreement, dated May 5,2009, among Central Massachusetts Comprehensive
Cancer Center, LLC, Harrington Memorial Hospital, Inc., Theriac Enterprises of
Harrington, LLC, Bank of America, N.4., and Alliance Oncolory, LLC, incorporated herein
by reference to Exhibit 10.58 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,2070.

Management Services Agreement, dated June 1.,2005, as amended by that certain Addendum,
dated January '1,2006, between New England Radiation Therapy Management Services, Inc.
and Massachusetts Oncology Services, P.C., incorporated herein by reference to Exhibit 10.59

to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on
November 24,20L0.

Professional Services Agreement, dated January 1,2009, between Radiosurgery Center of
Rhode Island, LLC and Massachusetts Oncology Services, P.C., incorporated herein by
reference to Exhibit 10.60 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,201'0.

Radiation Therapy Services Agreement, dated as of January 'J., 2010, between South County
Radiation Therapy, LLC and Massachusetts Oncology Services, P.C., incorporated herein by
reference to Exhibit 1.0.61. to Radiation Therapy Sewices, Inc.'s Registration Statement on
Form S-4 filed on November 24,2010.

Radiation Therapy Services Agreement, dated as of January 'J.,2010 between Southern New
England Regional Cancer Center, LLC and Massachusetts Oncology Services, P.C.,

incorporated herein by reference to Exhibit 10.62 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010.

Tiansition.Agreement and Stock Pledge, dated 2008, among 21st Century Oncology-
CHW LLC, Redding Radiation Oncologists, P.C. and Michael J. Katin, M.D., incorporated
herein by reference to Exhibit 10.63 to Radiation Therapy Services, Inc.'s Registration
Statement on Form S-4 filed on November 24,2010.

Tlansition Agreement and Stock Pledge, dated August 2007, among American Consolidated
Technologies, LLC, RADS, PC Oncolory Professionals and Michael J. Katin, M.D.,
incorporated herein by reference to Exhibit 10.64 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010.

Tiansition Agreement and Stock Pledge, dated August 2007, among Phoenix Management
Company, LLC, American Oncologic Associates of Michigan, P.C. and Michael J. Katin, M.D.,
ilcorporated herein by reference to Exhibit 10,63 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2070.

lansition Agreement and Stock Pledge, dated August 200'7, among Phoenix Management
Company, LLC, X-Ray Tleatment Center, P.C. and Michael J. Katin, M.D., incorporated
herein by reference to Exhibit 10.66 to Radiation Therapy Services, Inc.'s Registration
Statement on Form S-4 filed on November 24,2010.
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Exhibit
Number Description

Tiansition Agreement and Stock Pledge, dated June 1.,2005, among New England Radiation
Therapy Management Services, Inc., Massachusetts Oncology Services, P.C., Daniel E.
Dosoretz, M.D. and Michael J. Katin, M.D., incorporated herein by reference to Exhibit 10.67

to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on
November 24,2010.

Tiansition Agreement and Stock Pledge, dated September 3, 2003, among California
Radiation Therapy Management Services, Inc., 2Lst Century Oncblory of California, A
Medical Corporation and Michael J. Katin, M.D., incorporated herein by reference to
Exhibit 10.68 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed
on November 24,2010.

Tiansition Agreement and Stock Pledge, dated August L,2002, among North Carolina
Radiation Therapy Management Services, LLC fHa North Carolina Radiation Therapy
Management Services, Inc., Radiation Therapy Associates of Western North Carolina, P.A.
and Michael J. Katin, M.D., incorporated herein by reference to Exhibit 10.69 to Radiation
Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,201,0.

Healthcare Professional Liability Claims Made and Healthcare General Liability Occurrence
Insurance Policy, for the policy period from October 14,2009 to October 1.4,20L0, issued by
Batan Insurance Company SPC, I.|ID to Radiation Therapy Sewices, Inc., incorporated herein
by reference to Exhibit 10.70 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,2010.

Excess Physician Professional Liability Insurance Policy, for the policy period from
October '1.4,2009 to October 1,4, 2070, issued by Batan Insurance Company SPC, LilD on
behalf of RTSI Segregated Portfolio to Radiation Therapy Services, Inc., incorporated herein
by reference to Exhibit 10.7L to Radiation Therapy Sewices, Inc.'s Registration Statement on
Form S-4 filed on November 24,201,0.

Excess Professional Physician and General Liability Insurance Policy, Claims Made and
Reported Coverage, for the poliry period from October L4,2O09 to October t4, 201.0, issued
by Batan Insurance Company SPC, LID on behalf of RTSI Segregated Portfolio to Radiation
Therapy Sewices, Inc., incorporated herein by reference to Exhibit 70.72 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2070.

Physician Professional Liability Insurance Policy, the poliry period from October 1.4,2009 Io
October "J.4,2010, issued by National Medical Professional Risk Retention Group, Inc. to
Radiation Therapy Services, lnc.l2Lst Century Oncology, LLC fkla 21st Century
Oncology, Inc., incorporated herein by reference to Exhibit 10.73 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2070.

Executive Employment Agreement, dated effective as of February 21,,2008, between Radiation
Therapy Services, Inc. and Daniel E. Dosoretz, incorporated herein by reference to
Exhibit 70.14 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed
on November 24, 201,0.*

Physician Employment Agreement, dated February 27,2008, between Daniel E. Dosoretz,
M.D. and 21st Century Oncolory, LLC flkla 21st Century Oncolory, Inc., incorporated herein
by reference to Exhibit 10.75 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,2010.+

Executive Employment Agreement, dated effective as of February 8,2070, between Radiation
Therapy Services, Inc. and Kerrin E. Gillespie, incorporated herein by reference to
Exhibit 10J6 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed
on November 24,20L0.*
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10.77

10.78

10.79

10.80

10.81

1.0.82

10.83

10.84

10.85

Executive Employment Agreement, dated effective as of February 21, 2008, between Radiation
Therapy Services, Inc. and James H. Rubenstein, M.D., incorporated herein by reference to
Exhibit 10.77 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed
on November 24,2010.+

Executive Employment Agreement, dated effective as of February 21,,2008, as amended by

that certain Amendment to Executive Employment Agreement, dated December 15, 2008
(incorporated herein by reference to Exhibit 10.78 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010) and Second Amendment to
Executive Employment Agreement, dated February 2,2011., between Radiation Therapy
Services, Inc. and Norton Tiavis, incorporated herein by reference to Exhibit 10.78 to
Radiation Therapy Services, Inc.'s Form 10-K filed on March 11,2071.+

Executive Employment Agreement, dated effective as of February 27, 2008, between Radiation
Therapy Sewices, Inc. and Howard Sheridan, incorporated herein by reference to
Exhibit 10.79 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed
on November 24,20LO.+

Physician Employment Agreement, dated effective as of July 'i.,2003, as amended by that
certain Amendment to Physician Employment Agreement, dated January 7, 2006, Second
Amendment to Physician Employment Agreement, dated October 'J',2006, and Third
Amendment to Physician Employment Agreement, dated January L,200''l , between
21st Century Oncology, LLC fVa 21st Century Oncology, Inc. and Constantine A. Maritz,
M.D., incorporated herein by reference to Exhibit L0.80 to Radiation Therapy Sewices, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010.1

Physician Employment Agreement, dated effective as of January 1.,2002, as amended by that
certain First Amendment to Physician Employment Agreement, dated effective as of July 1-,

2002, Second Amendment to Physician Employment Agreement, dated effective as of
March 24,2007, and Third Amendment to Physician Employment Agreement, dated efïective
as of November 71,2009, between 21st Century Oncolory, LLC fþa 21st Century
Oncology, Inc. and Eduardo Fernandez, M.D., incorporated herein by reference to
Exhibit 10.81 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed
on November 24,2010.1'

Physician Employment Agreement, dated February 21,2008, as amended by that certain
Amendment to Physician Employment Agreement, dated February 7,2010, between James H.
Rubenstein, M.D. and 21st Century Oncolory, Inc., incorporated herein by reference to
Exhibit 10.82 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed
on November 24,2010.*

Physician Sharing Agreement, dated effective as of August 1,2003, between 2Lst Century
Oncology, LLC fkla 21st Century Oncology, Inc. and Radiation Therapy Associates of
'Western North Carolina, P.4., incorporated herein by reference to Exhibit 10.83 to Radiation
.Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,20L0.

Personal and Services Agreement, dated efTective as of December 7,2004, between Imaging
Initiatives, Inc and 21st Century Oncology, Inc., incorporated herein by reference to
Exhibit 10.84 to Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed
on November 24,2010.

Business Operations and Support Agreement, dated July 20, 1999, as amended by that certain
Amcndmcnt to Busincss Operations and Support Agreement, dated November 75,2006,by
and between Phoenix Management Company, LLC and X-Ray Tieatment Center, P.C.,

incorporated herein by reference to Exhibit 10.85 to Radiation Therapy Services, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010.



Exhibit
Number Description

Business Operations and Support Agreement, dated August 19, 2000, as amended by that
certain Amendment to Business Operations and Support Agreement, dated November 1.5,

2006, by and between American Consolidated Technologies, LLC and RADS, P.C. Oncolory
Professionals, incorporated herein by reference to Exhibit 10.86 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Business Operations and Support Agreement, dated August 19, 2000, as amended by that
certa.iil Amendment to Business Operations and Support Agreement, dated November L5,

2006, by and between Phoenix Management Company, LLC, as successor by merger of
Pontiac Investment Associates, a Michigan Partnership and American Oncologic Associates of
Michigan, P.C., incorporated herein by reference to Exhibit 10.87 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Physician Sharing Agreement, dated as of October 7,2006, between Katin Radiation Therapy,
P.A. and 21st Century Oncology of Harford County, Maryland, LLC, incorporated herein by
reference to Exhibit 10.88 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,2070.

Radiation Therapy Services Agreement, dated effective as of February 7,2007, between Roger
Williams Radiation Therapy, LLC and Massachusetts Oncology Services, P.C., incorporated
herein by reference to Exhibit 10.89 to Radiation Therapy Services, Inc.'s Registration
Statement on Form S-4 filed on November 24,2070.

Second Amended and Restated Limited Liability Company Agreement of Radiation Therapy
Investments , LLC, dated March 25, 2008, incorporated herein by reference to Exhibit L0.90 to
Radiation Therapy Sewices, Inc.'s Registration Statement on Form S-4 filed on November 24,

201,0.

Guaranty and Collateral Agreement, dated as of February 27,2008, among Radiation Therapy
Services Holdings, Inc., Radiation Therapy Services, Inc., certain subsidiaries of Radiation
Therapy Services, Inc. listed therein and Wells Fargo Bank, N.A. (as successor to Wachovia
Bank, National Association), incorporated herein by reference to Exhibit 10.91 to Radiation
Therapy Sewices, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Supplement No. 1-, dated as of June 6,2008, between Jacksonville Radiation Therapy
Services, Inc. and Wells Fargo Bank, N.A. (as successor to Wachovia Bank, National
Association), to the Guaranty and Collateral Agreement, dated as of February 27,2008,
among Radiation Therapy Services Holdings, Inc., Radiation Therapy Services, Inc., certain
subsidiaries of Radiation Therapy Services, Inc. listed therein and Wells Fargo Bank, N.4.,
incorporated herein by reference to Exhibit L0.92 to Radiation Therapy Sewices, Inc.'s
Registration Statement on Form S-4 filed on November 24,2010.

Supplement No. 2, dated as of April 22,2010, between Phoenix Management Company, LLC
and Wells Fargo Bank, N.A. (as successor to Wachovia Bank, National Association), to the
Guaranty and Collateral Agreement, dated as of February 27,2008, among Radiation Therapy
Services Holdings, Inc., Radiation Therapy Sewices, Inc., certain subsidiaries of Radiation
Therapy Sewices, Inc. listed therein and Wells Fargo Bank, N.4., incorporated herein by
reference to Exhibit 10.93 to Radiation Therapy Sewices, Inc.'s Registration Statement on
Form S-4 filed on November 24,2010.
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Number Description

Supplement No.3, dated as of June 24,201,0, between Carolina Regional Cancer Center, LLC
and Wells Fargo Bank, N.A. (as successor to Wachovia Bank, National Association), to the
Guaranty and Collateral Agreement, dated as of February 21,2008, among Radiation Therapy
Services Holdings, Inc., Radiation Therapy Services, Inc., certain subsidiaries of Radiation
Therapy Services, Inc. listed therein and Wells Fargo Bank, N.4., incorporated herein by
reference to Exhibit 10.94 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,2010.

Supplement No. 4, dated as of June 24,2010, between Atlantic Urology Clinics, LLC and

Wells Fargo Bank, N.A. (as successor to Wachovia Bank, National Association), to the
Guaranty and Collateral Agreement, dated as of February 27,2008, among Radiation Therapy
Services Holdings, Inc., Radiation Therapy Services, Inc., certain subsidiaries of Radiation
Therapy Services, Inc. listed therein and Wells Fargo Bank, N.4., incorporated herein by
reference to Exhibit 10.95 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,2010.

Supplement No. 5, dated as of September 30,2010, between Derm-Rad Investment
Company, LLC and Wells Fargo Bank, N.4., to the Guaranty and Collateral Agreement,
dated as of February 21,2008, among Radiation Therapy Services Holdings, Inc., Radiation
Thqrapy Services, Inc., certain subsidiaries of Radiation Therapy Sewices, Inc. listed therein
and Wells Fargo Bank, N.4., incorporated herein by reference to Exhibit 10.96 to Radiation
Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Supplement No. 6, dated as of September 30,2010, between 2Lst Century Oncology of
Pennsylvania, Inc. and Wells Fargo Bank, N.4., to the Guaranty and Collateral Agreement,
dated as of February 2L,2008, among Radiation Therapy Services Holdings, Inc., Radiation
Therapy Sewices, Inc., certain subsidiaries of Radiation Therapy Services, Inc. listed therein
and Wells Fargo Bank, N.4., incorporated herein by reference to Exhibit 1097 to Radiation
Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November'24,2010.

Supplement No. 7, dated as of September 30,2010, between Gettysburg Radiation, LLC and

Wells Fargo Bank, N.4., to the Guaranty and Collateral Agreement, dated as of February 2L,

2008, among Radiation Therapy Services Holdings, Inc., Radiation Therapy Services, Inc.,
certain subsidiaries of Radiation Therapy Sewices, Inc. listed therein and'Wells Fargo Bank,
N.4., incorporated herein by reference to Exhibit 10.98 to Radiation Therapy Services, Inc.'s

Registration Statement on Form S-4 filed on November 24,20\0.

Supplement No. 8, dated as of September 30,2010, between Carolina Radiation and Cancer
Tieatment Center, Inc. and Wells Fargo Bank, N.4., to the Guaranty and Collateral
Agreement, dated as of February 21,,2008, among Radiation Therapy Services Holdings, Inc.,
Radiation Therapy Services, Inc., certain subsidiaries of Radiation Therapy Senices, Inc. listed
therein and Wells Fargo Bank, N.4., incorporated herein by reference to Exhibit 10.99 to
Radiation Therapy Services, Inc.'s Registration Statement on Form S-4 filed on November 24,

2070.

Supplement No. 9, dated as of September 30,2010, between 21st Century Oncology of
Kentucþ, LLC and Wells Fargo Bank, N.4., to the Guaranty and Collateral Agreement,
dated as of February 27,2008, among Radiation Therapy Services Holdings, Inc., Radiation
Therapy Services, Inc., certain subsidiaries of Radiation Therapy Services, Inc. listed therein
and Wells Fargo Bank, N.4., incorporated herein by reference to Exhibit 10.100 to Radiation
Therapy Sewices, Inc.'s Registration Statement on Form S-4 filed on November 24,2070.
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Exhibit
Number

10.101

70.702

10.103

10.104

10.10s

10.106

10.107

10.108

10.109

10.110

Description

Supplement No. 10, dated as of September 30, 2010, between New England Radiation
Therapy Management Sewices, Inc. and Wells Fargo Bank, N.A., to the Guaranty and
Collateral Agreement, dated as of February 21,,2008, among Radiation Therapy Services
Holdings, Inc., Radiation Therapy Services, Inc., certain subsidiaries of Radiation Therapy
Services, Inc. listed therein and Wells Fargo Bank, N.4., incorporated herein by reference to
Exhibit 10.101 to Radiation Therapy Sewices, Inc.'s Registration Statement on Form S-4 filed
on November 24,207O.

Supplement No. 11, dated as of September 30, 2010, between Radiation Therapy School for
Radiation Therapy Technology, Inc. and Wells Fargo Bank, N.4., to the Guaranty and
Collateral Agreement, dated as of February 2'J.,2008, among Radiation Therapy Services
Holdings, Inc., Radiation Therapy Services, Inc., certain subsidiaries of Radiation Therapy
Sewices, Inc. listed therein and Wells Fargo Bank, N.4., incorporated herein by reference to
Exhibit 10.102 to Radiation Therapy Sewices, Inc.'s Registration Statement on Form S-4 filed
on November 24,2010.

Form of Indemnification Agreement (Directors and/or Officers), incorporated herein by
reference to Exhibit 10.103 to Radiation Therapy Services, Inc.'s Registration Statement on
Form S-4 filed on November 24,201,0.+

Amendment No. L, dated as of November 24,20'1,0, to the Second Amended and Restated
Limited Liability Company Agreement of Radiation Therapy Investments, LLC, dated
March 25,2008, incorporated herein by reference to Exhibit 10.104 to Radiation Therapy
Services, Inc.'s Registration Statement on Form S-4 filed on November 24,2010.

Commitment Letter, dated January 10,2011, by and between DDJ Capital Management, LLC
and Radiation Therapy Sewices, Inc., incorporated herein by reference to Exhibit 1.0.105 to
Radiation Therapy Sewices Holdings, Inc.'s 8-K filing on January 24,2017.

Amended and Restated Radiation Therapy Investments, LLC 2008 Unit Award Plan, adopted
on February 2I, 2008, as amended and restated on March L,20L1., incorporated herein be
reference to Exhibit 10.3 to Radiation Therapy Services Holdings, Inc's Current Report on
Form 8-K filed on March 4,20'J.L.

Membership Interest Purchase Agreement, dated as of March 1,20I'J., by and among
Radiation Therapy Services International, Inc., Main Film 8.V., Radiation Therapy
Services, Inc., Radiation Therapy Investments, LLC, Alejandro Dosoretz, and Claudia Elena
Kaplan Browntein de Dosoretz, incorporated herein by reference to Exhibit L0.1 to Radiation
Therapy Services Holdings, Inc's Current Report on Form 8-K filed on March 1, 207L.

Membership Interest Purchase Agreement, dated as of March 1,2011, by and among
Radiation Therapy Services International, Inc., Main Film B.V, Bernardo Dosoretz, and
Eduardo Chehtman, incorporated herein by reference to Exhibit 10.2 to Radiation Therapy
Services Holdings, Inc's Current Report on Form 8-K filed on March 7, 201.1.

Membership Interest Purchase Agreement, dated as of March 1.,201.1., by and among
Radiation Therapy Services International, Inc., Radiation Therapy Services, Inc., Radiation
Therapy Investments,LLC, Bernardo Dosoretz and Eduardo Chehtman, incorporated herein
by reference to Exhibit 10.3 to Radiation Therapy Services Holdings, Inc's Current Report on
Form 8-K filed on March 7, 2011.

Contribution Agreement, dated March 1, 20L7, by and between Radiation Therapy
Investments, LLC and Alejandro Dosoretz, incorporated herein by reference to Exhibit 10.4 to
Radiation Therapy Services Holdings, Inc's Current Report on Form 8-K filed on March 7,

201,7.



Exhibit
Number

10.111

1,0.1,12

10.113

10.114

10.115

10.116

10,1.17

10.118

10.119

Description

Registration Rights Agreement, dated March 7,2011, by and among Radiation Therapy
Services, Inc., the guarantors party thereto and the purchasers named in Schedule II thereto,
incorporated herein by reference to Exhibit 10.5 to Radiation Therapy Sewices Holdings, Inc's
Current Report on Form 8-K filed on March 7,20\1.

Registration Rights Agreement, dated March "J., 201.1, by and among Radiation Therapy
Services, Inc., the guarantors party thereto and Bernardo Dosoretz, incorporated herein by
reference to Exhibit L0.6 to Radiation Therapy Services Holdings, Inc's Current Report on
Form 8-K filed on March 7,2017.

Amendment No. 1, dated as of November 24,2070, to the Second Amended and Restated
Limited Liability Company Agreement of Radiation Therapy Investments, LLC, incorporated
herein by reference to Exhibit 10.2 to Radiation Therapy Sewices Holdings, Inc's Current
Report on Form 8-K filed on March 4,2011

Amendment No. 2 to the Second Amended and Restated Limited Liability Company
Agreement of Radiation Therapy Investments, LLC, incorporated herein by reference to
Exhibit 10.2 to Radiation Therapy Services Holdings, Inc's Current Report on Form 8-K filed
on March 4,201.t

Unit Repurchase Agreement, dated March 1.,2017, between Radiation Therapy
Investments, LLC and Daniel E. Dosoretz, incorporated herein by reference to Exhibit 10.1 to
Radiation Therapy Services Holdings, Inc's Current Report on Form 8-K filed on March 4,

2017

Supplement No. 12, dated as of March 31.,2011. between Aurora Tèchnology
Development, LLC and Wells Fargo Bank, N.4., to the Guaranty and Collateral Agreement,
dated as of February 27,2008, among Radiation Therapy Services Holdings, Inc., Radiation
Therapy Services, Inc., certain subsidiaries of Radiation Therapy Sewices, Inc. listed therein
and Wells Fargo Bank, N.A. , incorporated herein by reference to Exhibit 10.113 to Radiation
Therapy Services, Inc.'s Registration Statement on Form S-4 filed on April 1, 20L1.

Amendment Agreement, dated as of September 29,201'1', among Radiation Therapy
Services, Inc. (as successor to RTS Merger Co., Inc.), Radiation Therapy Services
Holdings, Inc., the Subsidiaries of the Borrower identified as "Subsidiary Guarantors" on the
signature pages thereto, the Lenders signatory thereto and Wells Fargo Bank, National
Association, in its capacity as administrative agent for the Lenders, incorporated by reference
to Exhibit 10.1 to Radiation Therapy Services Holdings, Inc.'s Current Report on Form 8-K
filed on October 3,201,'J,.

Incremental Amendment, dated as of September 30,201.1., among Radiation Therapy
Services, Inc., a Florida corporation (as successor to RTS Merger Co., Inc.), Radiation
Therapy Services Holdings, Inc., the Subsidiaries identified as "Subsidiary Guarantors" on the
signature pages thereto, SunTiust Bank, as the incremental revolving lender, and Wells Fargo
Bank, National Association, in its capacity as administrative agent for the Lenders,
incorporated by reference to Exhibit 70.2 to Radiation Therapy Services Holdings, Inc.'s
Current Report on Form 8-K filed on October 3,2011.

Supplement No. 13, dated as of September 29,201.1., between 21st Century Oncology
Services, Inc. and Wells Fargo Bank, N.4., to the Guaranty and Collateral Agreement, dated
as of February 21,,2008, among Radiation Therapy Services Holdings, Inc., Radiation Therapy
Services, Inc., certain subsidiaries of Radiation Therapy Services, Inc. listed therein and Wells
Fargo Bank, N.A.



Exhibit
Number Description

70.120

1.0.121,

1.0.722

12.L

14.1,

21..1,

3L.L

31,.2

32.1

32.2

101

Supplement No. 14, dated as of February 2,2012, between Goldsboro Radiation Therapy
Services, Inc. and Wells Fargo Bank, N.4., to the Guaranty and Collateral Agreement, dated
as of February 2I,2008, among Radiation Therapj Services Holdings, Inc., Radiation Therapy
Services, Inc., certain subsidiaries of Radiation Therapy Services, Inc. listed therein and Wells
Fargo Bank, N.A.

Executive Employment Agreement, dated March I, 20IJ., between Radiation Therapy
Services, Inc. and Joseph M. Garcia, incorporated herein by refèrence to Exhibit 10.4 to
Radiation Therapy Services Holdings, Inc's Current Report on Form 8-K filed on March 4,
2011,.

Master Lease #3, dated as of December 12,201.1., between Theriac Rollup II, LLC and its
wholly-owned subsidiaries as Landlord and 21st Century Oncology of Alabama, LLC, West
Virginia Radiation Therapy Services, Inc. and 21st Century Oncology, LLC, collectively as
Tènant for certain facilities, as guaranteed by Radiation Therapy Services, Inc.

Statement Re: Computation of Ratio of Earnings to Fixed Charges.

Code of Ethics, incorporated herein by reference to Exhibit 14.1 to Radiation Therapy
Services Holdings, Inc.'s Form 10-K filed on March 1,1,201I.

Subsidiaries of Registrant.

Certification of Principal Executive Officer pursuant to Section 302 of the Sarbanes-Oxley Act
of 2002.

Certification of Principal Financial Officer pursuant to Section 302 of the Sarbanes-Oxley Act
of.2002.

Certification of Princþal Executive Officer pursuant to Section 906 of the Sarbanes-Oxley Act
of 2002

Certification of Executive Vice President and Chief Financial Officer pursuant to Section 906
of the Sarbanes-Oxley Acr of 2002.

The following financial information from Radiation Therapy Services Holdings, Inc. Annual
Report on Form 10-K for the fiscal year ended December 31, 20'J.1., formatted in Extensible
Business Reporting Language (XBRL): (i) the Consolidated Balance Sheet at December 31,
20L'1. and December 37,2010 (ü) the Consolidated Statements of Comprehensive Loss for the
years ended December 31., 20L1,2010 and 2009 (üÐ the Consolidated Statements of Cash
Flows for theyears ended December 3'1.,20"J."J.,2010 and 2009 (Ð the Consolidated
Statements of Changes in Equity for the years ended December 31.,2071.,2010 and 2009
(v) Notes to Consolidated Financial Statements.

* Schedules have been omitted pursuant to Item 601(bX2) of Regulation S-K. The Company hereby
undertakes to furnish supplemental copies of any of the omitted schedules upon request by the
Securities and Exchange Commission.

+ Management contracts and compensatory plans and arrangements.



Exhibit 12.1

Statement Regarding Computation of Ratio of Earnings to Fixed Charges
Radiation Therapy Services Holdings, Inc.

Predecessor Successor

Period Flom
Year Ended January I to

December 31, February 21,
2007 2008

Period From
February 22 to Year Enderl Year Ended Year Ended
December 31, I)ecember 31, December 31, December 31,

2008 2009 2010 20tl
P¡e-tax income befo¡e before

adjustment for noncontrolling
interests in consolidated
subsidiaries

investees
Noncontrolling interest in pre-tax

income of subsidiaries that have
not incu¡red fxed charges . . . .

Fixed Charges

Earnings

Interest expense
An estimate of the interest within

rental expense

Fixed Charges

Ratio of earnings to fixed charges . ,

Deficiency to cover charges(2) . . .

42,644

(7,2rr)
21,298

118
(10,283)

(3e)46
(4,266)

(2,483)
57,070

50,439

55,863

(6,713) (126,600) (3'ts,2.8)
(880) (1,001) 7,036

301 1,007 633

(3,ss8)
65,656

62,777 (s,360) (6s,802) (311,481)

59,098 61,212

t,20'7 2,0r8

57,070 65,137

6,631 9,tn

(1) For purposes of computing the ratio of earnings to fixed charges, earnings consist of income (loss) before provision for
income taxes plus fixed charges. Fixed charges consist of inte¡est expense on all i¡debtness including amortization of
deferred financing costs and the portion of operating lease ¡ental expense that is representative of the interest factor.

(2) Coverage deficiency represents the amount by which earnings were insufficient to cover fixed charges.

4,783

1.98

_-r"

-
l!!t

202sO

1,048

2t,298

2.95

(1,6e8)
62,490

(1,83s)
65,t37

1410
63,r79

(1e)
4,981

4,444

65,656

--
377,737

3,392

_ee!

-
r28292



SUBSIDIARIES OF THE REGISTRANT

Exact Name of Additional Registrants

Radiation Therapy Services, Inc. . .

21st Century Oncolog¡r Of Alabama, LLC
Arizona Radiation Therapy Management Services, Inc.
California Radiation Therapy Management Services, Inc. . .

21st Century Oncology Of Jacksonville, LLC
Devoto Construction Of Southwest Florida, Inc.
Radiation Therapy Services International, Inc. .

2Lst Century Oncology Management Services, Inc. . .

Jacksonville Radiation Therapy Sewices, LLC .

Financial Services Of Southwest Florida, LLC .

21.st Century Oncology, LLC .

21st Century Oncology Of Harford County Maryland, LLC . . . . . .

Berlin Radiation Therapy Tteatment Center, LLC .

21st Century Oncology Of Prince Georges County, Maryland, LLC
Maryland Radiation Therapy Management Services, LLC .

American Consolidated Technologies, LLC
Michigan Radiation Therapy Management Seruices, Inc.
Nevada Radiation Therapy Management Services, Incorporated .'.
21st Century Oncology Of New Jersey, Inc. . .

New York Radiation Therapy Management Services, LLC. .

North Carolina Radiation Therapy Management Services, LLC . . .

2Lst Century Oncology Of South Carolina, LLC .

West Virginia Radiation Therapy Sewices, Inc.
Phoenix Management Company, LLC
Carolina Regional Cancer Center, LLC .

Atlantic Urology Clinics, LLC .

Derm-Rad Investment Company, LLC .

21st Century Oncology Of Pennsylvania, Inc.
Gettysburg Radiation, LLC .

Carolina Radiation and Cancer Tieatment Center, LLC .

21st Century Oncology Of Kentucþ,LLC
New England Radiation Therapy Management Services, Inc.
Radiation Therapy School For Radiation Therapy Tèchnology, Inc.
Aurora Technolory Development, LLC
Nebraska Radiation Therapy Management Services, Inc.
21't Century Oncology Services, Inc.
Goldsboro Radiation Therapy Services, Inc. . .

Medical Developers, LLC .

Medical Developers Cooperatief
Medical Developers Holdings B.V
21st Century Holdiags, BV . .

Ceditrin Centro De Diagnostico y Tiatamiento Integral S.A.
Centro de Estudios y Tlatamientos Oncologics S.A.
Braquiterapia Buenos Aires, S.A.
Centro Medico Avellaneda, S.A. .

Vidt Centro Medico S.A.
Cito Centro de Interconsulta y Tratamiento Oncologico S.A.
Instituto Privado de Radioterapia Cuyo S.A.
Centro de Oncologia y Radioterapia ll;/ar del Plata S.A. . .
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Exhibit 31.1

CERTIFICATION

I, Daniel E. Dosoretz, M.D., certify that:

1. I have reviewed this Annual Report on Form 10-K of Radiation Therapy Services Holdings, Inc.;

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or
omit to state a material fact necessary to make the statements made, in light of the circumstances
under which such statements were made, not misleading with respect to ihe period covered by this
report;

3. Based on my knowledge, the financial statements, and other financial information included in this
report, fairly present in all material respects the financial condition, results of operations and cash
flows of the registrant as of, and for, the periods presented in this report;

4.. The registrant's other certifying officers and I are responsible for establishing and maintaining
disclosure controls and procedures (as defined in Exchange Act Rules 13a-15(e) and 15d-15(e))
and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and
15d-15(Ð) for the registrant and we have:

a. Designed such disclosure controls and procedures, or caused such disclosure controls and
procedures to be designed under our supervision, to ensure that material information relating
to the registrant, including its consolidated subsidiaries, is made known to us by others within

, those entities, particularly during the period in which this report is being prepared;

b. Designed such internal control over financial reporting, or caused such internal control over
financial reporting to be designed under our supervision, to provide reasonable assurance
regarding the reliability of financial reporting and the preparation of financial statements for
external purposes in accordance with generally accepted accounting princþles;

c. Evaluated the effectiveness of the registrant's disclosure controls and procedures and
presented in this report our conclusions about the effectiveness of the disclosure controls and
procedures, as of the end of the period covered by this report based on such evaluation; and

d. Disclosed in this report any change in the registrant's internal control over financial reporting
that occurred during the registrant's most recent fiscal quarter (the registrant's fourth fiscal
quarter in the case of an annual report) that has materially affected, or is reasonably likely to
materially affect, the registrant's internal control over financial reporting; and

5. The registrant's other certifying officers and I have disclosed, based on our most recent evaluation
of internal control over financial reporting, to the registrant's auditors and the audit committee of
the registrant's board of directors (or persons performing the equivalent function):

a. All significant deficiencies and material weaknesses in the design or operation of internal
control over financial reporting which are reasonably likely to adversely affect the registrant's
ability to record, process, summarize and report financial information; and

b. Any fraud, whether or not material, that involves management or other employees who have a

significant role in the registrant's internal control over financial reporting.

Dated: March 22,2072 By: lsl DeNrer E. Dosonerz,M.D
Daniel E. Dosoretz, M.D.
Chief Executive Officer
(principal executiv e fficer)



Exhibit 31.2

CERTIFICATION

I, Bryan J. Carey, certify that:

1. I have reviewed this Annual Report on Form 10-K of Radiation Therapy Services Holdings, Inc.;

2. Based on my knowledge, this report does not contain any untrue statement of a material fact or
omit to state a material fact necessary to make the statements made, in light of the circumstances
under which such statements were made, nbt misleading with respect to the period covqred by this
report;

3. Based on my knowledge, the financial statements, and other financial information included in this
report, fairþ present in all material respects the financial condition, results of operations and cash
flows of the registrant as of, and for, the periods presented in this report;

4. The registrant's other certiffing officers and I are responsible for establishing and maintaining
disclosure controls and procedures (as defined in Exchange Act Rules 13a-15(e) and 15d-15(e))
and internal control over financial reporting (as defined in Exchange Act Rules 13a-15(f) and
15d-15(f)) for the registrant and we have:

a. Desigrred such disclosure controls and procedures, or caused such disclosure controls and
procedures to be designed under our supervision, to ensure that material information relating
to the registrant, including its consolidated subsidiaries, is made known to us by others within
those entities, particularly during the period in which this report is being prepared;

b. Designed such internal control over financial reporting, or caused such internal control over
financial reporting to be designed under our supervision, to provide reasonable assurance
regarding the reliability of financial reporting and the preparation of financial statements for
external purposes in accordance with generalþ accepted accounting princþles;

c. Evaluated the effectiveness of the registrant's disclosure controls and procedures and
presented in this report our conclusions about the effectiveness of the disclosure controls and
procedures, as of the end of the period covered by this report based on such evaluation; and

d. Disclosed in this report any change in the registrant's internal control over financial reporting
that occurred during the registrant's most recent fiscal quarter (the registrant's fourth fiscal
quarter in the case of an annual report) that has materially affected, or is reasonably likely to
materially affect, the registrant's internal control over financial reporting; and

5. The registrant's other certifying officers and I have disclosed, based on our most recent evaluation
of internal control over financial reporting, to the registrant's auditors and the audit committee of
the registrant's board of directors (or persons performing the equivalent function):

a. All significant deficiencies and material weaknesses in the design or operation of internal
control over financial reporting which are reasonably likely to adversely affect the registrant's
ability to record, process, summarize and report financial information; and

b. Any fraud, whether or not material, that involves management or other employees who have a

significant role in the registrant's internal control over financial reporting.

Dated: March 22,2012 By: /s/ BRye¡q J. Cenny

Bryan J. Carey
Chief Financial Officer
(principal financial fficer)



Exhibit 32.1

CERTIFICATION PURSUANT TO
18 U.S.C. SECTION 1350,

AS ADOPTED PURSUANT TO
SECTION 906 OF THE SARBANES.OXLEY ACT OF 2OO2

In connection with the Annual Report of Radiation Therapy Services Holdings, Inc. (the
"Company") on Form 10-K for the period ending December 31,2017 (the "Report"), I, Daniel E.
Dosoretz, M.D., Chief Executive Officer of the Company, certi$r, pursuant to 18 U.S.C. $ 1350, as

adopted pursuant to Section 906 of the Sarbanes-Oxley Act of 2002, that:

(1) The Report fulþ complies with the requirements of Section 1.3(a) or 15(d) of the
Securities Exchange Act of 1934; and

(2) The information contained in the Report fairly presents, in all material respects, the
financial condition and results of operations of the Company.

A signed original of this written certification required by Section 906 has been provided to the
Company and will be retained by the Company and furnished to the Securities and Exchange
Commission or its staff upon request.

/s/ DeNrel E. Dosonsrz, M.D.

Daniel E. Dosoretz, M.D.
Chief Executive Officer
(principal executiv e officer)
March 22,2012



Exhibit 32.2

CERTIFICATION PURSUANT TO
18 U.S.C. SECTION 13s0,

AS ADOPTED PURSUANT TO
SECTION 906 OF THE SARBANES-OXLEY ACT OF 2OO2

In connection with the Annual Report of Radiation Therapy Services Holdings, Inc. (the
"Company") on Form 10-K for the period ending December 31,20'J.1. (the "Report"), I, Kerrin E.
Gillespie, Principal Financial Officer of the Company, certiff, pursuant to 18 U.S.C. $ 1350, as adopted
pursuant to Section 906 of the Sarbanes-Oxley Act of 2002, thati

(1) The Report fully complies with the requirements of Section 13(a) or 15(d) of the
Securities Exchange Act of 7934; and

(2) The information contained in the Report fairly presents, in all material respects, the
financial condition and results of operations of the Company.

A signed original of this written certification required by Section 906 has been provided to the
Company and will be retained by the Company and furnished to the Securities and Exchange
Commission or its staff upon request.

/s/ BnveN J. Censv

Bryan J. Carey
Chief Financial Officer

þrincipal financial fficer)
March 22,2012
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For commissioning a linear accelerator for clinical use, medical physicists a¡e faced with many

challenges including the need for precision, a variety oftesting methods, data validation, the lack of
standards, and time constraints. Since commissioning beam data a-re treated as a reference and

ultimately used by treatment planning systems, it is vitally important that the collected data are of
the highest quality to avoid dosimetric and patient treatment errors that may subsequently leâd to a
poor radiation outcome. Beam data commissioning should be performed with appropriate knowl-

edge and proper tools and should be independent of the person collecting the data. To achieve this

goal, Task Group 106 (TG-106) of the Therapy Physics Committee of the American Association of
Physicists in Medicine was formed to review the practical aspects as well as the physics of linear

accelerator commissioning. The report provides guidelines and recommendations on the proper

selection ofphantoms and detectors, setting up ofa phantom for data acquisition (both scanning and

no-scanning data), procedures for acquiring specific photon and electron beam parameters and

methods to reduce measurement errors (( lVa),beam data processing and detector size convolution

for accurate profiles. The TG-106 also provides a brief discussion on the emerging trend in Monte

Carlo simulation techniques in photon and electron beam commissioning. The procedures described

in this report should assist a qualified medical physicist in either measuring a complete set of beam

data, or in verifying a subset of data before initial use or for periodic quality assurance measure-

ments. By combining practicai experience with theoretical discussion, this document sets a new

standard for beam data commissioning' a 2008 American Association of Ph)¡sicists in Medicine'

[DOI: 1 0. 1 1 181 1.296907 0]
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I. INTRODUCTION

l.A. Purpose

Beam data commissioning should be independent of indi-
viduals collecting the data and scanning systems if it is per-
formed with appropriate knowledge and proper tools. Data
variation among beam collectors should be as minimal as

possible (<lVo). To achieve this goal, this report has been
prepared to facilitate accelerator beam data commissioning
by describing specific setup and measurement techniques,
reviewing different types of radiation phantoms and detec-
tors, discussing possible sources of error, and recommending
procedures for acquiring specific photon and electron beam
parameters.

LB. Background

L8.1. Need for commissioning data

Radiation treatment outcome is directly related to the ac-
curacy in the delivered dose to the patient that is dependent
on tbe accuracy of beam data used in the treatment planning
process. These data are obtained during the initial commis-
sioning of the linear accelerator and are treated as the stan-

dard data for clinical use and should be verified periodically
as described by TG-40 (Ref. l) by a qualified medical physi-
cist to ensure that machine parameters have not changed dur-
ing normal operation. For any substantial changes in a Íeat-
ment planning system (TPS), for example, change in dose

algorithm, additional commissioning data may be warranted
based on the TPS requirements.2

As the manufacturing processes for linear accelerators
have significantly matured, there has been an attempt by ven-
dors to standardize machines to have identical beam charac-
teristics. In some cases, "golden" beam data sets are pro-
vided which contain most or all of the commissioning beam

data required by the TPS. If the same vendor provided the
TPS, the golden beam data may aiready be input into the

Medical Physics, Vol. 35, No. 9, September 2008
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computer. In such cases, users have the choice of measuring
all the required data, or verifying a calefully selected subset

of the data at time of beam commissioning. The preferred
option will depend on a number of factors, such as the make
and model of the accelerator and TPS, and the accuracy re-
quired for clinical use.

The following concerns should be carefully evaluated be-
fore the use of any golden beam data within a clinic. First, it
is not evident that manufacturing procedures for all linear
accelerators have produced a Ìevel of reproducibility accept-
able for clinical use. For example, variations in beam param-
eters have been noted between beams with the same nominal
energies.3-s Second, on-site changes made during installation
and acceptance of the user's accelerator (e.g., changes in
beam energy and/or profiles from beam steering) will not be

modeled in the golden data. Third, the beam characterisrics
of the soft wedges are made by moving jaws that depend on
the speed parameters of the jaws and a deviation at site could
affect the beam profile of the soft wedge. Fourth, although
acceptable agreement with the goiden data set may be found
in individual checks, it may be that some clinical setups will
have multiple errors, which combine to produce unaccept-
able results. Finally, the commissioned beam data also pro-
vide a thorough check of the accelerator, which may uncover
problems that may not otherwise be discovered with a mere
spot check.

At a minimum, howevel', a golden beam dataset is an
excellent source of quality assurance for verifying the user's
commissioning results. Tbese data along with those available
flom the Radiological Physics Center at MD Anderson Can-
cer Center6-8 can be used to ensure that the user's beam data
aLe in reasonably good agreement with those from other in-
stitutions. Monte Carlo simulation could also provide good
standard data. However, measurements are still required as

benchmarks for validation of any Monte Carloe-I3 simula-
tlon.

It is beyond the scope of this report to make any specific
recommendations as to what measurements are required at
the time of beam commissioning of a linear accelerator.
However, at a minimum, the following data should be col-
lected during commissioning:

. For photon beams-percent depth dose (PDD) and pro-
files (in-plane and/or cross-ptane) at various depths for
open and wedge fields, data related to multileaf colli-
mator (MLC) such as inter- and intraleaf leakage, pen-
umbra, tongue and gl'ove effect, etc., head (collimator)
scatter, total scatter, tray, and wedge factors.

. For electron beams-PDD, profiles, cone factors, insert
factors, and virtual source positions.

The commissioning measurements should be made by a

qualified medical physicist. The procedures described in this
report should assist in either measuring a complete set of
beam data, or in verifying a subset of data before initial use

or for periodic quality assurance measurements. TPS related
commissioning data, as described by TG-53 (Ref. 2), should
also be considered.

41 88

1.8.2. lssues with beam commission¡ng
measurements

Even though most of the beam data measurements seem
relatively simple, results could vary significantly depending
upon the detector system and the phantom used. With avail-
abiìity of a large selection of radiation detectors covering all
sizes (regular, mini- to microdetector'), type (ionization
chamber, semiconductor, etc.), and shapes (thimble, spheri-
cal, plane parallel), the choice of a proper detector can be
overwhelming. In some situations, an improper cboice of a

detector may lower the quaÌity of the collected beam data.
An example of this is found in Fig. 1 that shows a wide
variation in PDD of a 6 MV beam obtained with a variety of
detectors for small, reference (10X 10 cm2) and large fields.
The variations seem unforgiving for small and large fields.

Manufacturers often provide guidelines and tolerance lim-
its for acceptance testing of a machine through their accep-
tance testing procedure. However, machine commissioning is
the responsibility of the institution's qualified medical pbysi-
cist. Previous task groupsla'ls provided guidelines for accep-
tance testing but provided no information for commissioning
beam data. The recent publicationl6 on acceptance testing
and commissioning of linear accelerator provided details of
acceptance testing of various components but did not address
the commissioning aspect. There is a misconception between
acceptance testing and commissioning. The acceptance test-
ing implies the ve¡ification process of the machine based on
manufacture's guidelines for a very small subset of beam
data whereas commissioning is a process where a full set of
data is acquired that will be used for patient tl'eatment. There
is very little information available in the literature for ma-
chine commissioning in providing dosimetry data for ctinical
use in radiation oncology.

1.8.3. About this task group
This task gl'oup was formed to review the physics of com-

missioning linear accelerators and to provide guidelines and
recommendations on proper selection of detector', phantom,
and methods to reduce measurement errors below +77o in
beam data acquisition. This task group does not provide the
gold standard data for a machine nor does it deal with data
collection for a specific TPS. However, the task group has

attempted to cover the breadth of data collection as com-
pletely as possible. The charge of this task group was aimed
directly at detectors and techniques for "beam data commis-
sioning," characterizing and documenting beam-specific be-
havior which is typically then used for commissioning dose
calculation algorithm behavior. Aithough inhomogeneity cor-
rection is an imponant aspect to cbaracterize, especialÌy for
contemporary algorithms (Monte Carlo and convolution/
superposition) those kinds of commissioning checks are sig-
nificantly more difficult to perform and are dependent on tbe
treatment planning systems. Therefore, it seems quite reason-
able for the TG report to note that the inhomogeneity mea-
surements are an important part of commissioning, but that
they are beyond the scope of the current task group report
and need to be addressed by a future task group. It is also
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commercially available systems. However, it is beyond tbe

scope of this task group to provide guidelines for any special
procedures such as SRS,I7 Gamma Knife, CyberKnife, total

skin electron therapy,23 and total body ilradiation.2a This task
group is limited only to the beam data commissioning for
linear accelerators, i.e., photon and electron beams.

L 8.4. Co m m iss ion ing effort
The amount of commissioning data requirements depend

on the user's clinical need, including the TPS, monitor unit
proglams, in-house data tables, etc. Tables I(a) and (b) show

a sample list of beam commissioning measurements for pho-

ton and electron beams. The large amount of commissioning
data from 1 x 1 cm2-40X40 cm2 fields and depths ranging
from 0 to 40 cm is further compounded by tbe number of
ladiation beams available from modern accelerators; 1-3
photon energies and 0-8 electrons energies, making the com-
missioning of a modern accelerator an enormous task. It is

important that the time allowed fo¡ commissioning is deter-

mined based on botb the amount of data to acquire and the

availability of the physics staff. An estimate of the data ac-

quisition time should be made prior to machine acceptance.

For example, the time required for scanning six data sets

(one PDD and flve depth profiles) for i5 field sizes for each

of five beam modifiers (one open and four physical wedges)
for a dual energy accelerator could be estimated as in Eq. (1)

below

Time : [(PDD + 5 profiles)/beam enelgy]

x (open + 4 wedges) x (60 points/scan)

x[1 s/pts+ 1 s(movement and delay)]

X15 fields X 2 enelgies : 9 X lOs s - 30 h.

(1)

To account for equipment setup, change in machine pa-

rameters, machine faults, etc., typical time for photon beam

scanning is 1.5 weeks. An additional week is needed for
point data collection, 1-2 weeks for electrons, and a week
for verification. Typically, 1 -2 weeks are needed in analysis
and reporl writing. The typical time allotted for the commis-

sioning process is 4-6 weeks. However, additional time es-

timates should be made for integrating nonscanned data mea-

surements, baseline QA readings, benchmarking, a validation
of TPS data, etc., that required to be performed. The time
allowed for commissioning may place pressure on the phys-

ics staff to complete the task promptly, especially in clinics
with minimum physics support. Attempting to perform the

commissioning quickly with minimal qualified medical
physics staff may affect the quality of the data collected.

If there are multiple machines of the identical type and

matched beam characteristics, there could be a fairly good

agreement in the beam data, as described by Marshall25, for
low energy beam. However, quantitative evaluations of beam

matching for modem machines using one-dimensional
gamma analysis26 showed that 30Vo of the beam profiles do

not match accurateiy. Reduction in time is possible by elimi-
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Frc. L Depth dose data for a 6 MV beam for (a) I x I cm2, (b) 10

x l0 cm2, and (c) 40x40 cm2 fields using different detectors.

(TG-70),22and other reports. Wbere appropriate, this task
group refers directly to those reports. TG-106 provides rec-

ommendations and guidelines for machine commissioning,
such as comprehensive data on detectors, phantoms, measur-

ing devices (electrometer), limitations, and corrections for
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T¡s¡-e I. (a) Typical commissioning measurements for photon beam data for each energy and wedge. (b) Typical commissioning measurements for electron

beam data for each energy.
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nating full length of the commissioning for identical ma-

chines only when a proper analysis of a sample data set is

conducted and agreement is within institutionaì tolerances,

typically 4 + 7Vo. Further time savings could be achieved by

reducing the time per point acquisition, increasing the scan-

ning speed, and reducing the time delay between successive

measurements. However, reducing these scanning parameters

may compromise the quality of beam data. Before embarking

in such time saving measures, it is recommended that trial
scans (e.g., large field beam profile scans) be performed to
insure that errors are not being introduced into beam data

collection.

II. PHANTOM MATERIALS, METHODS,
AND DETECTORS

ll.A. Phantom material

There are two types of data that are acquired during com-

missioning, as shown in Table I: (i) scanned data ancl (ii)
nonscanned data or point dose data. Point dose data can be

measured in a solid phantom (discussed later) or ìn a water

phantom. Scanned beam data collection is carried out with a

scanning water phantom; typically, a plastic tank filled with
water to a level deep enough to allow central axis PDD and

profile measurements to a depth of 40 cm. There are several

variations of two-dimensional and three-dimensional (3D)

water phantoms. Water tanks that are not large enough to

permit at least a 40 X 40 cm2 field and a scanning depth of
40 cm should not be used since full scatter condition will be

compromised with possible errors. Scanning systems for
photon beams should allow scanning in both cross- and in-

planes (-r and y directions). Scanning in both dimensions

provides convenience and avoids alignment problems asso-

ciated with tank rotation. For some TPS, data are required

onìy for fields defined by the primaly jaws, and the MLC is

modeled in the TPS. However, measurements for MLC
shaped fields are stitl needed for verification of the models.

If water is stored in a reservoir and pumped into the scan-

ning tank, care must be taken to use distilled water with the

addition of biocidal chemicals to prevent growth of algae

that interferes with the driving mechanism. If a storage tank

is not availabte, it is recommended that the temperature of
the tap water be monitored when filling the tank and the

temperature of the water in the tank should be at room tem-

perature before starting measurements. Thermal response for

some chambers are not fully accounted for, and hence, it is

advisable to maintain the temperature very close to the room

temperature.2T Thus, it may be necessary to let the water sit

for a period of time to equilibrate with the room temperature.

Since beam scanning usually takes more than seve¡al

days, it is not uncommon to have algae buildup in the water

after a few days of scanning. This is indicated by a change in
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T¡¡u II Physìcaì characteristics of commerically avialable water equivalent materilas NA: Nuclear Associates, NY; Radiation Product Design, Albertsville,
MN; RMI. Radiation Measurements, Inc., Mjddleton, V/I; CIRS: Computerized Imaging Reference Systems, Inc. Norfolk, VA.
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Density
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appearance of the water in the tank, from clear to a some-
what murky looking. An effective way to remove the algae
from the water is to add a very smaìl amount of laundry
detergent or chlorine. This should be done before scanning or
as soon as the water appears to be murky. An additional
advantage of detergent in water is to reduce the surface ten-
sion to help visualize the exact position of the detector dur-
ing setup. Most scanning system manufactures also provide
chemicals to add to the water to safeguard the hardware.

Additionally, evaporation of the tank water is common
over the course of the scanning. Depending on the size of the

tank, evaporation can sometimes lead to a measurable
change in detector depth. It is recommended that the water
surface be verified periodically, especially during long peri-
ods of scanning. Upon completion of beam scanning, the
tank should be completely drained and dried. In some cases,

a small amount of oil should be kept on the scanning hard-
ware. It is advisabie especially not to leave tap watel'in the

scanning tank for a long period of time after scanning as

mineral deposits and algae growth can damage the scanning
mechanisms anrì may void the warranty of the scanning svs-
tem.

ll.B. Dimension of phantom

The size of the water tank should be large enough to allow
scanning of beam proflles up to the largest fieìd size required
(e.g., for photon beams, 40x40 cm2 with sufficient lateral
buildup (5 cm) and overscan distance. Some planning sys-

tems require larger lateral scans and diagonal profiles for the
Iargest field size and at a depth of 40 cm for modeling. To
determine the appropriate size of the scanning tank, the over-
scan and the beam divergence at 40 cm depth should be con-
sidered. A factor of 1.6 times the maximum field size should
provide a safe limit. Simple calculation shows that a tank
size of 75 x75 cm2 is an optimum recommended size. If the
scanning software does not have the ability to perform diag-
onal scans, the table pedestal should be rotated to acquire tbe
desired data. In generaì, collimator rotation does not provide
the flattening filter information that diagonal profiles are in-
tended to provide, and hence, such data should not be taken
with collimator rotation.

For diagonal profiles, the size of the tank could be much
larger than 75x75 cm2 with the same overscan distance. In
practical terms, however, very few commercial scanning sys-

tems are capable of scanning the full diagonal plus 5 cm

overscan at depths of >30 cm for a 40x 40 cm2 field at

100 cm SSD. Some compromise could be made by taking

only half scans. Consequently, half scans will have to be

collected for maximum field sizes that lequire an offset of
the tank relative to the central axis. Before setting up for half
scans, it is important to verify that the open beam show
minimal asymmetry (<05Va) so that a half beam profile
may be mirrored to represent the entire beam. It is also ad-

visable that the half field scan be extended at least 5 cm past

the central axis on the short side so that there is sufficient
lateral buildup for the central axis at deeper depths. Half-
field scans require more setup time. Some data maneuvering
may also be required to generate a complete set of scans,

depending on planning system requirements. Whatever time-
saving procedure is used to cover the area of interest, make

sure that it is compatible with the system using the data as

input.

ll.C. Solid phantom

Point dose and nonscanned (integrated) measurements,
such as output factors, surface dose, leakage/transmission,
wedge and tray factors, etc., can be measured in a water
phantom, and can often be performed with the scanning sys-

tem. However', solid pbantoms that mimic water may be used

for convenience. Other plastic material sucb as acrylic or
polystyrene should be used with caution, as data collected
with these materials may result in values that may lequire
additional corrections due to differences in electron density,

stopping power (S) and energy absorption coefficient (p^l p)

as noted in Table II and various references.2s'2e Tello et al.2e

showed that radiologically solid phantoms differ from water
in electron and photon beams depending upon beam energy.

It was pointed out that solid phantoms do not truly represent
the radiological properties of water.

A solid phantom should have an appropriate cavity drilled
for tight fit of the detector which should be verified with a

radiograph taken with low kVp with the detector inserted in
the phantom. Different slabs of phantom shouìd be used for
different designs of the detector to ensure that a tight fit is

maintained for each detector. When detectors are placed in a

solid phantom, enough time should be given to thermally
equilibrate with the temperature in the cavity.3o The quality
of the phantom material should be checked with a computed
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tomography (CT) scan for any artifacts and inhomogeneity
in electron density via CT number. Note that these CT num-

bers may differ from water if the solid materials are designed

to be water equivalent at megavoltage energies only.
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sive, readily available, and are manufactured in various

shapes (cylindrical, spherical, and paralìel plate) and sizes

(standard, mini, and micro). Humphries and Purdy33 pro-

vided a list of chambers and their characte¡istics fol beam

data scanning. However, most vendors are Íìow marketing

different ion chambers for a variety of appìications in radia-

tion dosimetry. An assortment of radiation detectol's for spe-

cific tasks can be acquired from various manufacturers (i.e.,

PTW, BEST, IBA, Standard Imagìng, etc.) based on the lat-

est research and need.

ILE.2.b. Diodes. Semiconductor diode detectors at'e used

widely for beam data commissioning for both photon and

electron beams. Characteristics of diodes include quick re-

sponse time (microseconds compared to mìlliseconds of an

ion chamber), excellent spatial resolution, absence of exter-

nal bias, and high sensitivity. In addition, diodes provide

energy independence of mass collision stopping power ratios

(between silicon and water for clinicaliy usabìe electron

beams with energy between 4 and 20 MeV).3a-36 Thus, di-

odes are particularly attractive for radiation dosimetry in an

electron beam. It is important that specific types of diodes

should be used for specific radiation and hence electron di-

odes should only be used in electron beam and photon diodes

should be onìy used in photon beam. The response of the

diode detectors depends on temperature, dose rate (SSD or

wedge), 
"n".gy,to''u-3t 

and some may have angular depen-

dence as well. In order to achieve the required accuracy rec-

ommended by TG-62 (Ref. 39), either these effects should be

corrected or a diode with minimum dose rate and energy

dependence should be used. There are conflicting publica-

tions on the use of diode detectors for beam data
t¡-L7 .

acquisition,""-*' hence, before using a diode detector, one

should compare it with ion chamber measurements to con-

firm its correct operation and accuracy in data.

II.E.2.c. Detector arrays. A detector array system can be

used for simultaneous data acquisition over the entire open

beam and offers the most suitable method for soft wedge

(dynamic wedge or virtual wedge) profile measurements.

The anay system may be an ion chamber array (air or liquid-
filled) or a diode array, depending on the manufacturer. Since

an affay consists of several detectors arranged in a ìinear

fashion, the array must be calibrated in a field size recom-

mended by the manufacturer to set the amplifier gain of each

detector before it can be used for the scanning. Often these

detectors are caìibrated from the factory with proper gaiu
however, it should be checked for accuracy before use' It has

been noted that there is no difference between diode and ion

chamber array for dynamic wedge data measurement, and

hence, either of these systems could be used.44'4s

II.E.2.d. Diamond detector. Diamond detectors are a

solid-statc radiation detector with a high electron and posi-

tive hole mobiìity making them attractive semiconductor de-

tector for ionizing radiation. The theory of diamond detectors

is very similar to that of diode detectors. When ionizing ra-

diation is absorbed, it induces a temporary change in the

electrical conductivity of the materiai.46-s0 The response of a

diamond detector is directly proportional to the absorbed

dose rate. Diamond detectors do not exhibit any directional

Il.D. Buildup cap

Fo¡ the in-air collimator or head scatter factor (S.) mea-

surement, a buildup cap, and/or a miniphantom is tradition-
ally used. Commercialty available-buildup caps (Radiation

Products Design, Albertville, MN)"' are inadequate to re-

move contaminant eìectrons at the energies for which they

are rated. TG-74 (Ref. 20) recommends a miniphantom to
provide electronic equilibrium and elimination of contami-

nant electrons provided that the field covers the miniphantom
completely. For small field sizes (<4 x 4 cm2), extended dis-

tance (e.g., source-chamber distance 300 cm) can be em-

ployed if one has to use the same water-equivalent mini-
phantom. TG-74 recommends that a preferabìe solution is to

use a high-Z miniphantom and all S. measurements be made

at the same distance. Thus, a metallic miniphantom can be

used at the isocenter because of its much smaller size3l pro-

vided appropriate correction factors ale applied as recom-

mended by TG74.2o Typical longitudinal thickness of a mini-
phantom is 10 g/cm2, although other thicknesses can be used

ãs long as a correction factot'is applied.32 A detailed descrip-
tion and recommendation can be found inTG-74.20 It is im-
portant to choose a buildup cap of sufficient thickness in ,S.

measurements, otherwise erroneous S. data will be obtained.

Further discussion on the fundamentals of the output factors

can be found in Sec. IV C.

ll.E. Detectors

ll.E.1. Availability of detectors

Various manufacturers offer a wide range of radiation de-

tectors including ion chambers, diodes, diamond detector,

and other types. These detectors can be categorized in terms

of their size as standard, mini- and microdetectors. Even

tbough there is no clear definition, ionization chambers could

be divided by their active volume as indicated below:

. Standard chamber (:10-l cm3)-The active volume

for a standard Farmer-type ionization chamber is on av-

erage 0.6 cm3.
. Minichamber (:19-z cm3)-The active volume for a

mini-ionization chamber is on average 0.05 cm3.

' Microchamber (:10-3 cm3)-The active volume for a

microionization chamber is on average 0.007 cm3 and

ideally suited for small field dosimetry such as radio-

surgery, gamma knife, CyberKnife, and IMRT.

Il.E.2. Detector types
II.E.2.a, Ion chambers. Ionization chambers have been

used since the discovery of radiation and are still widely
used due to their small variation in response to energy, dose,

dose rate, and reproducibility. Since chambers can be cali-
brated against a national standard, they can provide a direct
measure of the dose. Ion chambers are relatively inexpen-
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dependence and they are tissue equivalent. The sensitive vol-
ume is small (1.0-6.0 mm3), which makes it ideal for small

fieìd dosimetry and for profile measurements. Diamond de-

tectors do exhibit a small dependence on dose rate. They can

be used in water with any scanning system for data commis-
sioning. The diamond detectors are difficult to manufacture
and hence are more expensive than other solid state detec-

tors.
I L 8.2, e. The rnr¡lumíne scent do simetry. Thermolumines-

cent dosimetrys' lflO¡ has been used for point dose mea-
surements and in vivo dosimetry. The TLD material comes in
several different forms, such as rods, chips, and powder.

Rods and chips are reusabÌe once they have been properly
annealed, TLD exhibits strong energy dependence, fading,
and nonÌinear dose response. However, these effects in

megavoitage beams are relatively small.52'53 The accuracy is
limited to the irradiation and measuring techniques. Typi-
calìy an accuracy of less rhan +5Vo (Ref. 5a) can be

achieved. For the Radioìogicaì Physics Center and calibra-
tion laboratories, accuracy on the order of +7Vo is achiev-

able. TLD is usually not suitable for data commissioning
except for verification and cross reference of point dose in
small fields and IMRT.

II.E.2f. Film. Film is used for dose measurement based

on optical density variation that is generally dependent on

field size, depth, beam energy, processor condition, and other
factors as described in TG-69.21 There are two types of fitms;
silver halide and Gafchromic. TG-69 and TG-55 (Ref. 55)
provide ovelviews of silver halides films, and Gafchromic
films, respectively. Silver halide films exhibit strong energy

dependence for photon beams but their response is relatively
independent in megavoltage electron beams. Due to this rea-

son film could be used for electron beam.22'56 Beam data

acquired with films may not be as accurate as data acquiled
with ion chambers. However', film does provide an opportu-
nity for acquiring pìanar dose maps in small fields-si'58 and

for soft wedges.se When film is used for small field dosime-
try, blurring due to film scanner should be considered as

observed by Yin.óo

I I. 8.2. g. M etal-oxide-silicon-s emicottductor field effect
transistor (MosFET). MOSFET dosimeters have been in-
vestigated for their use in clinicaÌ dosimetry6l and IMRT
verification.62 Due to their smatl size, MOSFETs are ideal for
small field dosimetry, brachytherapy, and in vlvo dosimetry.
MOSFET dosimeters are similar to conventional dosimeters

in reproducibility, linearity, energy, and angular' ."rpons"r.6'
The MOSFET detectors have a short life span (total dose)

and are not suitable for beam commissioning but can be used

for specialized point dose measurements.
ILE.2.h. Bang gels, Bang gel detectors63 are tissue equiva-

lent and provide a 3D dose map with high spatial resolution.
They ale energy independent over a wide range of energies,

makìng them ideal for measuring three-dimensional dose dis-
tributions. In order to generate an image of the dose distri-
butions, the gel needs to be imaged by using magnetic reso-

nance imaging, x-ray computed tomography, or optical
computer tomography. Each of these imaging techniques is

41 93

susceptible to imaging artifacts, In general, the use of gels is

an extensive process and has limited usefulness in beam data

commissioning except for SRS and IMRT.

Il.E.3. Selection of detectors

Ion chambers, diodes, and diamonds are well suited for
commissioning beam data in a scanning water phantom. Ion
chambers are by far the most commonly used due to their
availability, the relatively low cost, accuracy, and ease of
application. The selection of detectol's should be carefully
examined with the type of appìication, fie1d size, resolution,
and time needed to complete the data collection. For ex-
ample, most scanning systems utilize ion chambers with an

inner diameter of 4-6 mm, which is adequate fo¡ field sizes
>4x4 cm2. However, these chambers are not appropriate
for the small fieìd data required for IMRT and cannot de-

scribe correctly the penumbra region due to blulring. Rather
small volume ion chambers or diodes are often used for
small fields <4x4 cmz.64-68 Small volume chambers and

diodes tend to have different characteristics for large telds
compared to smalì field and should not be used for all field
sizes unless it can be documented that accurate data can be

acquired for all fieid sizes. Small field profiles should be

measured with microchambers such as stereotactic field di-
odes or pinpoint ion chambers. Since signal in these detec-
tors are relatively small, scanning (sampling) time shouìd be

increased to improve the signal-to-noise ratio as discussed in
Sec.IIIA3g.

ll.E.4. Detector response and corrections

The finite size of the detector provides an average re-

sponse over the sensitive volume that smears the profiles.

When small volume detectors are not available, a deconvo-
lution method6e-?6 could be used. It has been proven defini-
tively that the broadening of the measuled penumbra due to
the detector size could be explained by the detector convo-
lution kernel.1o 16 It is possible to extrapolate the true pen-

umbra using the detector convolution kernel. Deconvolution
algorithms are susceptible to noise and require tuning to
eliminate the noise effect.12 This problem could be solved if
both the penumbra and detector convolution kernel are ex-
pressed as analytical functions. Several studies have pro-
vided analytical expressions for the penumbraTT'78 and the
detector convolution kernel. To avoid such a lengthy process,

user should choose a microchamber for small field measure-
ment. Tbe deconvolution method is complex and time con-
suming to be effective for a large number of profiles and

should be reserved as a last choice for onìy a limited data set

uniess a commercial software is available.

III. SCANNING SYSTEM SETUP

Setting up the water phantom system properly can help
improve the workflow, and more importantly, reduce the

likelihood of collecting suboptimal data, which may result in
a considerabie amount of processing and sometimes may
even require rescanning. Before setting up the water phan-

tom and planning for data collection, check the existing
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cable l'un. If existing cable runs cannot be used, it is neces-

sary to run cables under or over the door. It is also beneficial
to set up the scanning computer alongside the accelerator
controls to reduce the unnecessary movement across the con-
trol area. This can trim considerable time from the total data
collection time.

lll.A. Verification and validation of scanner

Modern water scanning systems are extremely accurate
and precise. However, some basic quality assurance as sug-
gested by Mellenberg et al.1e and Humphlies and Purdy33

should be adopted. A periodic quality assurance or at least
before the use of the water tank may be warranted to check
the free movement of each am, and the x,y,z, and diagonal
motion. Manufacturers of scanning systems offer annual pre-
ventive maintenance services that should be performed. Ac-
curacy and linearity should be checked over the long range
of the scanning system. Physical condition of the tank, such
as ìeaks, cracks, and mechanical stability, as weìl as the qual-
ity of connecting cables for leakage and reproducibility
should also be checked befo-re the use of scanning system for
commissioning beam data.':'

When using a scanning system where all components are

manufactured by the same vendor, it can generally be as-

sumed that tbese components are matched to provide good
data; however, the user should still verify that there are no
defects or communication effors in any of the components.
Furthermore, it is possible to add components, particularly
detectors, from the same vendor and those components may
not be compatible with the original scanning system. In
house controllers to link scanner with accelerators to provide
automated field change and batch job as described by
Schmid and Morrisso should be tested for flawìess operation.
Such futuristic interface devices are not yet avaiìable from
commercial vendors.

There has been an increase in detector specialization. This
may require the user to connect new accessories (detectols,

cables, connector, adaptors) to an existing scanning system.
The resulting scanning system may be a collection of com-
ponents from different manufacturers and it is incumbent
upon the user to verify the integrity of the hybrid system.
Detector attachments typically require a proper attachment
kit for a specific scanning system.

lll.A.1. Scanning (field) and reference detectors

In general, two detectors are needed for scanning; a field
or scanning detector that moves in the tank as programmed
and a reference detector, which is stationary in the field. The
use of a reference detector is strongly recommended for all
scanning systcms. This rcmovcs thc instantancous fluctua-
tions or drifts in the incident beam output. Both the scanning
detector and the reference detector must be securely mounted
with custom or vendor specific holders in order to produce
accurate and reproducible scans. Metallic adapters and hold-
ers should be avoided for securing the detector in the scan-
ning system, as scatter radiation could affect the data accu-
racy. Vy'hen using a detector, which was not originally
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supplied with the scanner, an appropriate adapter should be

used from the manufacturer of the new detector. Do not at-
tempt to tape or shim the detector into position since submer-
sion into water may loosen such mounts and produce incon-
sistent data increasing the time for commissioning.

The reference detector may be positioned anywhere in the
beam where it does not shadow the field detector for the
entire area of programmed positions. For very smalì fields,
where the reference detector may shadow the field detector, a

time integration method could be used instead of the refer-
ence chamber. The field and reference detectors should be
chosen based on the application of the beam data, as dis-
cussed earlier in this document. These two detectors do not
have to be of the same type. However, when connecting
these detectors to the scanner', the following parameters
shouìd be considered carefully.

III.A.l.a. Detector m.ounts. Generally, the detectols sup-
plied with scanning systems have nearly identical dimension
in active ìength and inner diameter. However, if this is not
the case, consideration should be given to chamber dimen-
sion when determining scan directions. Apart from the di-
mension, the movement of the detector should be consideled.
With respect to the central axis of the beam, long axis of the
detector could be mounted in three possible ways: (i) perpen-
dicular but in gun-target direction, (ii) perpendicuìar but in
cross-plane, and (iii) parattel to the beam. Detector orienta-
tion plays an important role in profiles and penumbra mea-
surements, which will be discussed in Sec. IV A 4 a. Detec-
tor should be mounted such that the scanning arm has

minimum volume in the scan direction. When parallel orien-
tation is used, care shouìd be taken for leakage and cameral
effect as discussed in Sec. III D 4.

III.A.l.b. High voltage (blas). Most ion chambers are op-
erated in the voltage range of 300-400 V. On the other
hand, diodes must have zero bias. The diamond detector
typically uses 100 V. It is recommended that before connect-
ing the detector to the electrometer, the user should be famil-
iar with the type and voltage requirement of the detector. It is
a good practice to check the bias requirement while changing
detectors in between data collection and before turning the
electrometer to the ON position. Incorrect application of de-
tector bias may damage the detector. Figure 2 shows PDD
data collected with a chamber with excessive leakage (bad

chamber) and a coruectly functioning chamber (good cham-
ber) with an incorrect and correct gain setting. An appear-
ance of abnormal pattern or spikes observed in the scan data

could be an indicator of improper detector bias and or gain.
In such situation the scanning should be interrupted immedi-
ately and the detector bias should be checked properly.

III.A.1.c. PoLarity. The polarity of an ion chamber signal
is dctcrmincd by thc high voltagc (HV) bias polarity and will
not be an issue if the HV bias is controlled by the electrom-
eter. However, diode signal poìarity is determined by its in-
ternal construction. The diode manufacturer may offer both
positive and negative polarity for the same model detector.
Therefore, the user must ascertain when ordering the detector
that the electrometer can accommodate the polarity. In gen-

eral, most detectors can be operated with either polarity,
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Comparison of PDD with Chambcr and Gain
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lower recommended voltage bias than the standard 300 V. If
possible, set the bias at half voltage and check the recombi-
nation effects2 at the dose rates used during scanning to

verify that no recombination correction is needed.

III.A.1.e. Sensitívíty. The sensitivity of the detector must
be sufficient to provide a reasonable signal-to-noise ratio in
the electlometer but not as high as to cause signal saturation.
The measurement range of the electrometer should be

checked before scanning. The sensitivity of the detector
should be available from the detector manufacturer. The sen-

sitivity of the field and reference detectols should also be

balanced. Some scanning software packages adjust the gain
automatically in both the field and reference electrometers to

equaìize the signal. It is a good practice to check the gain of
both detectors when field size is changed. Of course, the
gains may need adjustment when scanning is switched from
open to wedged fields.

III.A.l l. Energy response. In general, ion chambers have

an almost constant energy response for megavoltage photon
beams and can be used without conections. Diode detectors,
on the other hand, may have an energy response in photon
beam that may affect the scanned data. The diode energy
response can be detected by comparing its PDD for 6 MV in
a large (40 x 40 cm2) field with the conesponding ion cham-
ber measurement. If the diode curve does not drop off as

rapidly as the ion chamber PDD, then this is an indication of
energy response. Generaliy, diodes should not be used for
PDD measurements in large x-ray fields, unless specific
compensation or corrections with validated test results indi-
cate otherwise.

lll.A.2. Cables, connectors, and adapters

The integrity of scan data requires a high quality cable
and electrometer; otherwise, the detector signal can be influ-
enced by many subtle factors that wilì lead to incorrect beam

data. Some of these factors are related to the fidelity of the
cable, quality of connections, and adapters. Users should be

aware of various types of connectors, which are discussed

beÌow.
IILA.2.a. BNC and TNC connectors. The BNC (Bayonet

Neill-Concelman) is named after its inventor and has a

twist-on attachment, like a bayonet. It is made for both co-
axial and triaxial cables. TNC (Threaded Neill-Concelman)
is a threaded version of the BNC connector. Both of these

connectors are used in dosimetry and some familiarization is
important. Figure 4 shows examples of these connectors. The
BNC and TNC connectors look alike from outside. Connec-
tors come in various types (TNC, BNC, etc.), sexes (male,

female), and conductors (triaxial, coaxial). The examples in
parenthesis ale rìost collllllolr anrong ladiation detectols and

electrometers used in water tanks. One vendor has a modifi-
cation of a "triax" connector, which appears as a coaxial and

an electrical pin inside the connector housing. Details of
these connectors can also be acquired from various vendors
such as CNMC, Standard Imaging, PTW, and Wellhöfer. It is
always helpful to mark these connectors when they arrive
from vendors for future use.
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however, the user should make sure that data collected in the
positive (+) polarity is in agreement with the negative (-)
polarity. Figure 3 shows the ratio of PDD taken with positive
and negative (-t-) polarity for various detectors. The line at
1.0 corresponds to no polarity effect and either polarity can
be used. Large deviations could be observed for some detec-
tors in Fig. 3. Kim et a1.81 provided the magnitude of polarity
effect in thimble ion chamber at low dose rate that also needs

to be cleariy evaluated. In general, some differences with -+

polarity are expected. However, the difference should be less

than O.57o. It is recommended that data collection be per-

formed at a consistent singie polarity that is reproducible in
repeated measurements. Differences, as noted in Fig. 3, can
be avoided by selecting one polarity for the entire scanning
and choosing an appropriate detector that has minimum po-
lality effect.

III.A.l.d. Recombinatío¡¿. Ion recombination is generally
not a problem in most ion chambers that are designed spe-

cifically for scanning at relatively high (<300 V) voltages.
Check the manufacturers' recommended bias settings for the
scanning chamber. Some small volume chambers may have a
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FIC 4. BNC, TNC, and components of the triaxiaì cable.

. Male: Center conductor is a pin

. Female: Center conductor is a socket hole

. Triax: Three-conductor cable or connector, all concen-
tric

. Coax: Two-conducto¡ cabÌe or connector, all concentric

. Adapter: A connector union or short cable with two
ends that connect to different connector types.

III.A.2.b. Common connection eryors. Most cables used in
radiation dosimetry and with the scanning system have tri-
axial adapter ends with male and female connections. Ion
chambers are directly connected to the triaxial cable end.
Some manufacturers market unusual looking triaxial ends
(nonstandard) that may not fit standard ion chambers. If such
a situation is noticed, special adapters from manufacturer
should be acquired. PTW is one such vendor that has differ'-
ent triaxial adapter ends. With a diode, there are two elec-
trodes (anode and cathode) and these require a coaxial cable.
Ion chamber connectors have three electrodes (coÌlector,
guard, HV bias) that require a triaxial cable. It is possible,
with proper adapters, to use a triaxial cable with a diode
detector, but the leverse is not applicable, i.e., a coaxial cable
cannot be used with an ion chambel'. Furthermore, since
there is high voltage in the ion chambel' cables, care must be
taken that there is no shock hazard to personnel or to sensi-
tive electronic equipment. It is imperative that every connec-
tion be made only with the equipment powered off.

Forcing a coax BNC connector into a triax BNC connec-
tor is the most common error when trying to connect a diode
detector into an electrometer designed for ion chambers. Two
serious problems can happen: (1) damage to the connector by
forcing the coax and triax together, and (2) the electrometer's
high voltage bias supply is shorted with improper connection
that may damage the detector or electrometer. Do not force,
twist, or turn the cable as that may short the bias when con-
necting. Even with inaccurate connection one may still see

some signal. Howeve¡ such signals are nonreproducible.
III.A.2.c. Lcalcage curuent. Every cable used in data col-

lection has a certain amount of leakage current that depends
on the quality, upkeep, and handling of the cable. Heavily
twisted and badly bent cables may result in significant cable
noise. Most commercially available cables have a leakage
level in the range of 10-13-10-14 4.83-8s The leakage is sig-
nificantly higher for poorly kept, twisted, and kinked cables.
When data are collected in small fields or beyond the field

Flc. 5. Effect of cabìe length in radiation beam. The cables are of different
types from various manufacturers

edge, the leakage signal can overwhelm the measurement
signal. Leakage noise current is typically dependent on the
quality of the cable, length of the cable in the beam, and
connectors. Some electrometers have leakage, zero, oI null
circuit options, to offset any leakage. If such option is avaiì-
able, it should be used to offset the leakage signal with beam
off. The orientation of the detector mount also affects the
amount of cable in the beam which may introduce a leakage
signal.

Figure 5 shows the effect of cable length in the radiation
beam for various types of cables from different manufactur-
ers. The amount of cable in the beam could be a serious
matter in electron beam which was discussed by Das et a1.86

Special precaution is needed when large amount of cable is
kept in the radiation beam. Prior to scanning, one should
inspect the cable length for kinks and nicks in the jacket,
particularly the length near the detector where it wilÌ be sub-
merged. A sharp kink and nick can cause discontinuity as

well as damage the inner dielectric insulator and the noise
reduction coating, which may cause electrical problems in
the electrometer when submerged.

I ll.A.3. E lectromete rs

Electrometers used with a water scanning system have a

high degree of fidelity with a wide dynamic range. They can
measure charges in the range of 10-6- 10-14 C. Electrometers
should be reset to null or zero before scanning. The user
should verify that the response is linear before measuring
any data in various gain range settings. A collected reading is
a composite response of the detector and electrometer. The
detector response is typically microseconds (ps), whereas
electromctcrs arc millisccond (ms), hence, electrometer re-
sponse is much critical in scanning.

III.A.3.a. Measurement polarity. There are two types of
input polarity to an electrometer: bipolar and unipolar. Bipo-
lar electrometers can measure input signaìs of both positive
and negative polarity. Unipolar input can only measure input
signal with one polarity. See the discussions above on polar-
ity and leakage.

4

-x- CNMC
<- K&S while
+- K&S black
+ Srandard lmagìng
+PTW
+ Sun Nucl@r
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IILA.3.b. Input offset current (leakage). In addition to the

signal current, an offset (leakage) current contributes to the

measurement signal. In most systems, this should be an in-
significant contlibution. However, it may become significant
and cause offsets in the profile measurement especially with
insensitive and small volume detectors as discussed above on

leakage current.
IILA.3.c. Input offset voltage. Electrometers also have an

input offset voltage between the inverting and noninverting
inputs. The electrometer's basic operating principle main-
tains these two inputs at (or near) the same voltage. If this

offset voltage is significant, for example greater than 1 mV,
then different effects can occur. With an ion chamber, there

will be an offset in the signal measurement, much like the

effect of input offset current. If measuring with a scanning

diode, this offset voltage is directly across the diode and will
cause current to flow, just as if it were coming from the diode

signal.
III.A.3.d. Continuity. Another issue with small dimension

chambels is reasonably good ion collection with a low volt-
age bias. Even voltages as low as a few millivolts can pro-

vide reasonabìe (but not saturated) ion collection. These are

the types of voltages present at the electrometer input offset
between guard and electrode. If an HV bias is failing or if
thele is not good contact to the chamber HV electrode, one

may still collect what appears to be a good signal. Apart
from invasive testing, there is limited testing to assure good

continuity. One method, if the electrometer and bias control
permit, is to change the polarity, when collecting beam data,

to see if the signal polarity changes as well. If so, then the

change in signal polarity is Ìikely due to the bias change

because the stray contact and input voltage offsets will gen-

erally not change with the bias polarity switch.
Another problem with continuity could occur when the

scanning chamber and cable are submerged in the water tank.

If proper care is not taken in the connections, adapters,

cables, etc., a "short" of the bias supply to the chamber could
occur under the right conditions. Comparison of scans in the

dry run and water run tests described below could show a
difference. In addition, the polarity reversal test in the above
paragraph would also show a problem.

III.A.3.e. Gain and autoran7e change. Electrometers may
have different gains that allow the use of a variety of scan-

ning detector sensitivities. The gain can be adjusted either
manually or automatically. If it is a manual system, the gain

should be checked for both fieìd and reference chambers

such that they produce nearly identical readings at a refer-
ence point.

IILAS.f. Signal saturation. Use of a scanning detector
that is not includcd with thc original design of the scanning

system may cause the electrometer to over-range. Some of
the small volume ion chambe¡s have sensitivities of
0.5 nC/Gy, whereas some diodes could have sensitivities of
50 nC/Gy or more. This is a difference of a factor of 100.

Thus, measuring with a diode on an electrometer setup for
small ion chambers may easily saturate the electrometer. Any
abnormal scan should be analyzed in the context of signal

4197

saturation. Such a scenario often happens in wedge profiles
where signal range varies significantly from toe to heel ofthe
wedges.

III.A.3.g. Signal-to-noise ratío. The opposite of signal

saturation is "not enough signal" above the noise level, i.e,,

low signal-to-noise ratio. The signal-to-noise ratio should be

kept high by choosing proper detector, gain, and good quality

of cables with minimum noise. If scanned data are not

smooth, especially in the penumbra region for photon beam

and bremsstrahlung tail for electron beam, one should look
into the signal-to-noise ratio. A factor of at least 100 for a

signal-to-noise ratio is a good criterion that should be main-
tained for scanning.

III.A.3.h. Response time. The response time of the elec-

trometers determines how quickly the changing signal is

tracked and measured. Tbe signal from the scanning detector

changes very quickly at the beam edge with high speed of
scanning. If the response time is too long and the scan speed

is fast, this will result in penumbra broadening. It is difficult
to generalize and provide numerical values since scanning

systems use different approaches and varied response time.

Modern scanning systems have speed from 1 to 500 mm/s
and typical response time of <10 ms. Hence, a high speed

up to 100 mm/s may not be a problem.

lll.B. Scanning water tank

lll.B.l. Positioning and label¡ng

Positioning and iabeiing the tank appropriately is critical
for ensuring the quality of data and/or detecting possible

sources of error in scan data. The scanning tanks should

never be placed on the machine treatment table as the watel'

load could easily damage the table support mechanism. A
typical large scanning tank with water weighs nearly 280 kg
(616 lbs), which is well beyond the weight toÌerance of the

treatment tables, Most manufacturers provide a sturdy plat-

form either over a water reservoir or stand-alone platforn to

support the tank. Vy'hen setting up the tank, the orientation
should be such that the chamber can scan with the least

amount of moving palts. For example, on many 3D systems,

the x scan dimension requires only the chamber to move

along a scanning arm, whereas the y scan dimension requires

the entire alm to move in the water. The x scan may give

cleaner scans since less material is passing through the water,

disturbing the water surface less. Position the tank based on

the desired conventions of the scan and treatment planning
nomenclature. Disturbing and transposing scanning tank la-

beling during commissioning is not recommended as it adds

extra time and may confuse the machine parameters.

The tank origin (0,0,0) should be close to the machine

isocenter. Otherwise, the offset could posc problcms for large

field measurements. A good practice is to align the tank with
the lasers such that x axis is the cross-plane (lefrright) and y
axis is the in-p)ane (gun-target) direction. Differences about
+77o in x and y profiles could be expected and tolerated for
most machines. For some linear accelerators like Siemens

where beam steering is only available in the radial direction,

r scans are smoother and less problematic. It is recom-
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mended that manufacturer-supplied alignment devices
should be used when available. Most scanners have a built-in
labeling system, i.e., x,1,, and z. It is advisable and expected
that labeling is consistent with the TPS.

lll.B.2. Scanner movement

Make sure the detector is level with the water surface in
all four corners of the tank. If a vendor-provided alignment
cross mark on the cap is available to check the horizontal
level in aìl four corners of the tank, it should be used as it
provides precise leveling of the tank. One can also use a
mark on the detector or any other device to check the level-
lng.

III.B.2.a. Central axis scanner movement. The z-direction
movement of the detector should be parallel and should fol-
low the central axis of the machine at 0" gantry angle. One
could velify the detector movement to follow central axis for
depth dose by foliowing methods:

. Check the vertical travel of the detector with a simpìe
string plumb bob to make sure that the arm travel is

exactly verticaì.
. Close the jaws to a field size that gives about 1 mm

flash on the sides of the detector and one jaw in the
other direction gives about 1 mm flash on the end of the
detector. Then by driving the detector from surface to
depth, one can follow not only the location of the
crosshair image on the probe, but also the relationship
of the detector to the jaws. It is quite apparent if the
probe "walks" when going from surface to depth.

If performing tests on the tank prior to each use, the above
tests should be carried out with the tank full, as this influ-
ences leveling of the tank.

III.B.2.b. Zero depth. In setting the SSD, the distance
should be verified by at least two methods, such as laser
position on the sides of the tank and the ODI and/or a me-
chanical measuring stick. It is very convenient if the laser
could be used as distance indicator. This would require the
accuracy of the laser be veriûed. When the water surface is
properly aligned with laser/mechanical pointer for 100 cm,
the detector position should be set such that the center of the
detector splits the water surface. This is easily done with a

cylindrical chamber, when looking underneath at the reflec-
tion of the detector onto the surface of the water. The proper
way to ensure that the center of the chamber is set precisely
at the water surface is illustrated in Fig. 6 for the cylindrical
chamber where the reflected image and the detector make a

perfect circle. This position should be denoted as the zero
position and should be set in the computer for scanning pur-
pose. Water evaporation may cause a change in zero depth
and should be checked at the beginning of the day and peri-
odically (at least every 6 h) during the day. Some scanners
have motors that displace water when they are immersed
during scanning. The scanning software usually corrects for
the change in depth based on the displacement. However, for
alarge tank such errors are relatively small. For these types

Air

Ftc. 6. Sequential appearance of chamber and its reflection in water viewed
from tânk side. The correct position is when both images form a perfect
circle.

of scanning system, operational instructions should be care-
fully followed and software compensation needs to be veri-
fied before use.

III.B.2.c. Chamber shíft. With the tank and/or scanning
arms leveled and the water surface at the correct SSD, the
origin on the scanning system can be established. For some
protocols, the center of the detector is not the point of mea-
surements, and hence, the shift to an effective point of mea-
surement is needed. The shift for photons is different from
that of electrons and also different for different dosimetry
protocols.s2'8t'88 Vy'h.n a cylindrical ion chamber is used in a

water phantom, the geometrical center can be accurately de-

termined as shown in Fig. 6. The ion chamber shift can be

made from this initial position. Many scanning systems will
account for this offset in the software, and/or an option of
performing a manual offset (turning software correction off)
is provided. If the scanning software is used to correct for the

offset, the depths associated with the measured data may be

noninteger values. For most ion chambers, this offset is typi-
cally between 1.5 and 2 mm, and hence, the chamber should
be lowered by the shift amount from the zero position. This
will be then the correct position for scanning.

Ill.B.3. Orientation

Most scanning systems have an orientation method to de-

fine the relationship between the tank position and gantry
axes. Typically the ), axis is the gun-target and the x axis is
the cross-plane direction. Make sure that this orientation is

correct and that the motions are correct. Improper orientation
and definition of orientation can compromise the data when
input into a treatment planning system. For example, if the

TPS reads scan data as if a 45' wedge scan was performed
from the end of table to the gantry with the toe of the wedge
facing the gantry, but in fact, the scan was really performed
along the nonwedged direction in the transverse pìane, this
would serious1y compromise data entry.

III.B.3.a. Axís alignment. For correct scanning, the tank
must be positioned so that it is aligned with the radial (in-
plane) y axis and transverse (cross-plane) x axis. This can be

accomplished by aligning lasers to the alignment marks on

the side of tank or aligning the probe holder to a field edge.

This can also be checked by manually driving the probe
along one of the axes while ensuring the center of the probe

does not "walk" from the crosshair. If this is not done cor-
rectly, the field size of the profiles will not be correct and
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Effect of Scanning Arm Tilt
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Effect of Angles on Profiles
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Frc. 7. (a) Beam profiles of a 6 MV beam at different depths with scanning
ann tilt for a 4X4 cml fie]d, (b) electron beam profiles at depth of 807o

depth dose fol'20x20 cm2 cone witb gantry tilt. Arrows and circle are
shown to represent the impact of arm and gantry tilt.

some profiìe data, such as wedge profiies, can be compro-
mised. If photon and electron beam profiles do not look ac-

curate, arrn tilt and tank tilt may be responsible, as shown in
Fig.7, and corrective action should be taken.

III.B.3.b. Tank tilt. Leveling of scanning systems may in-
volve leveling the entire tank or only the scanning arms us-

ing a precision level. For x lays, the effect of a tilt in the
scanning arm will be a subtle change in symmetry, but a

marked change in the centering of each individual scans, i.e.,
beam appears to become increasingly off center with increas-
ing deptb as shown in Fig. 7(a). This can become significant
for small field and/or wedged fields, since PDD is not fol-
lowing the central axis but drifting off axis under a different
part of the wedge. For electrons, the effect can be dramatic
for profiles at depths past dmax, especially for low energy
electrons in which the percent depth dose curve is steep for
the descending portion of the curve. Figure 7(b) shows the
effect of tilting of the scanning arrn on electron profiles.

III.B.3.c. Gantryt tilt. Atilt in the gantry during data col-
lection can have an effect on cross-plane profiles and/or
depth dose data. The effect may be subtle such that, the scans

may appear to be off center at deeper depths (Fig. 8), It is

essential that the gantry be leveled prior to data collection.

Frc. 8 Effect of gantry angle tilt on the profiles of a 6 MV beam for 30
x 30 cm2 field at I 0 cm depth.

The gantry angle should be checked with a precision level to
avoid the appearance of asymmetry in the transverse scans.

lll.C. Scan mechan¡sm and movement

lll.C.1. Array detector weight

In a water phantom system, the detector mount and scan

mechanism are typically designed to support small, light-
weight detectors. Some multidetector anays may have a sig-
nificant weight beyond the design of the scanning mount.
Check with the scanner manufacturer before adapting a scan-

ning system to use a detector array. Due to the size and

weight of an array system, movemenl of the scanning arm
should be checked before collecting data.

Ill.C.2. Speed and position accuracy

Depending on the detector signal strength, the sensitivity
and/ol sampling time of the scanning system electrometers,
and the accuracy of positioning, there may be situations in
which the scanning system cannot respond as fast as the
scanning probe is moving. To test this, scan across 40 cm
with a 20 cm field at the highest and lowest speed. Compare
the two profiles for alignment. If the relative shape agrees

but there is a shift, then there may be a limit as to how fast
one can scan.

lll.C.3. Hysteresis

A scanner should be tested for hysteresis in its position
encoding. This is typically a problem with older scanning
systems. They can be tested by scanning the same field at a

moderate speed in one direction and then reverse the scan-

ning direction. If these two profiles do not align and match
perfectly, there is a hysl-eresis in the scanning movemenl".

Such scanners should be sent to the scanning system manu-
facturer for repair and should not be used for scanning.

IIl.C.4. Corrosion

Follow the recommendations of the tank/scanner manu-
facturer on water additives, water storing, etc. Generally, it is

t5 0 -5 0

Distancc (cm)
5 l0 t5

90

80

70

60

50

40

30

20

l0

- 
6 MeV,0 deg

" - 6MeV, ldeg

- 
20 MeV, 0 deg

- - 20 MeV, ldeg

!
o

ú

Medical Physics, Vol. 35, No.9, September 2008



4200 Das et a/.: TG-106: Accelerator beam data commissioning

not advisable to let the scanning mechanism stay submerged
when not in use for prolonged periods, especially overnight.

lll.D. Premeasurement test

lll.D.l. Dry run

The premeasurement tests should be performed for every
new scanner before the first use of the tank befole beam data
commissioning. Also, it is essential to perlorm the test before
an annual calibration which happens more often than the

machine commissioning. After connecting all components
but with no water in the tank, position the scanning detector
at isocenter and the monitor detector at an appropriate posi-
tion as to not to interfere with the scanning detector. A
buildup cap may be used with the scanning detector. Perform
an in-air scan of a20x20 cm2 field, allowing the scan to run
from -20 to +20 cm (40 cm total). Make any necessary ad-
justments to the scanner's electrometer controls, as instructed
in the manufacturer's user guide. A dry run may not work on

some scanners that stop the scanning when there is no signal
from the reference channel.

Repeat the scan; however, tum the beam off when the
detector reaches the cross hairs. Save the scan and inspect
the data either using the scanner's software or export it to a
spreadsheet for analysis of the following items:

. Noise: In a flat region (slope of profile equals zero) of
the plofile, caìculate the standard deviation. This is the

standard deviation of the noise with the beam on.
. Signai-to-noise ratio: In the same region, calculate the

coefficient of variation that is the standard deviation
divided by the mean. Thìs is closely related to the
signal-to-noise ratio.

. Time constant: At the point where the beam tumed off,
examine the time it takes for the scan values to settle to
the nonradiation value. This is related to the time con-
stant (ol' response time) of the system, including any
residual detector currents.

. Leakage: In the region after the nonradiation value
settìed to a flat vaìue, calculate the mean and standard
deviation of the nonradiation value.

. Electromete¡ offset: If there was no autorange changing
of gain in the electrometer, the standard deviation in the
nonirradiated area should be nearly equal to that calcu-
lated in the flat radiation region above. The mean value
is the electrometer offset, which should be subtracted
from all measurements (on the same gain).

. Polarity: If the electrometer is bipolar, there may be

negative values and even a negative mean. This is nor-
mal and the subtraction of mean should preserve the
sign, i.e., if a negative mean, then subtracting the nega-
tive value will actually add a positive value.

. Null value: If the nonradiation value (background) is
zero and never changes, then it is possible that there is
a suppressed zeroin the data collection. This will resuit
in a measurement er:ror in penumbra and tail regions.
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lll.D.2. Water run

The cracks in the cable jacket or any leak in the detector
may change the circuit parameters of the scanning device
and possibly change the results when the tank is fiìled with
water and the detector and cable is submerged. Do not sub-

merge connectors unless they are known to be waterproof.
After fiiling with water and submerging detector and cables,

it is best to allow at least j h o. -o." to pass belore pro-
ceeding with the test. Repeat the same tests as performed on
the dry run and make sure that above parameters are nearly
the same. The standard deviation of noise should not in-
crease. Repeat the test again at the maximum scanning depth

required. This will result in the lowest signal-to-noise ratio.
This ratio should be greater than or equal to the known sen-
sitivity of the system.

lll.D.3. Saturation test
Repeat the above dry run procedure with an open 20

X2O cm2 field, at the maximum dose late and a moderate
dose rate. Compare the profiles.

lll. D.4. Extraca mera I vol u me

Scanning detectors have a very smalì volume in the
thimble where the ionization is measured. However, non-
thimble area, connector, and cable irradiated either with scat-

ter or primary radiation ploduce ionization contributing to

the scan signal known as extracameral effect.83'84'8e Th" ex-
tracameral volume is not constant since it does not originate
within a chamber with good collection efficiency. After the
saturation test, remove the scanning detector from its mount
and place it on or near the eÌectrometer. Start a scan and note
the scanning detector response with and without beam on at

the maximum dose rate. Any change in detector response is
due to extracameral volume, It is assumed that tbe detector
volume is significantly less than the extracameral volume.
Compare this response with the signal from the tails of a

profile measurement for its signiûcance.

Ill.D.S. Energy response test
When performing PDD measurements with a diode, the

energy response can be detected by comparing the measured
PDD at 6 MV in a large (40 X 40 cm2) field. Then repeat the
measurement with a ìarge volume scanning ion chamber.
Compare the two PDD curves beyond d^u,. If the diode
curve does not drop off as rapidly as the ion chamber PDD,
then this is an indication of energy response variations. The
large volume chamber (e.g., 0.6 cm3) scanning should not be
affected by stem leakage, assuming the chamber passes all
other tests.

lll.E. Data acquisition

Data acquisition should be conducted in an organized
fashion to avoid confusion. The order of scan acquisition on

many scanning systems wìÌl greatly improve the ability to

access the scan data later. In addition, the data should be

acquired such that sets of data can be collected at the same
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time to improve the consistency and accuracy of beam data,

Organization of the measurements needed with a spreadsheet

as shown in Table I, will be helpful in expediting the data

collection.

Ill.E.l. Scanning parameter protocol

Data collection has several components that depend on

the software being used. However, one should utilize the

features of the scanning software for optimum management

and quaìity of data which depends on speed, time delay, and

sampling time. As discussed in Sec. lB 4, a significant
amounf of time is needed to commission beam data. There is
a tendency to reduce the overall scanning time, as noted in
Eq, (1), by increasing scanning speed and sampling data

coarsely. Speeding and undersampling produce suboptimal
data especially for low energy electron beams. These will be

discussed in their respective sections.

Ill.E.2. Speed

High scanning speed can result in noisy scans and/or
ripples in the acquired data due to wave motion induced by

the movement of the scanning arm. This is especially critical
fol profile acquisition at depths greater than d.u* for low
energy electrons. If the motion is too fast, the wave motion
induced will cause the scanning probe to see a varying depth

depending on whether at the peak or valley of the water
wave. Figure 9 illustrates this effect for profiles but it is also

observed in PDD data with wavy curves. Scanning speed can

also be critical for a small field in which a small volume ion
chamber is being utilized. Due to the small signal, slower
scan speeds will be required to help smooth out the statistical
variation in the chamber signal.

lll.E.3. Delay time

A delay tìme is introduced between measurements at two
consecutive points. Longer delay time can increase data col-
lection time but it is certainly advantageous for electron
beam scanning since small ripples in water could change the

data significantly.
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' Sampling time is the time when the detector is stationary

as data are being collected. The sampling time should be

long enough based on the gain of the electrometer and the

size of the detector (amount of signal). Before collecting
data, one should check this in the penumbra legion at the

deepest depth and choose the appropriate sampling time. It is
also advisable to check the impact of these parameters over
the allocated time for commissioning.

lll.E.5. Radio frequency noise interÍerence

There is no radio frequency interference with the detector
signal when conductive shielding of the entire measurement
system: the shell of the chamber or diode, the cable outer
braid shield, connector adapters, the electrometer connector,
and the electrometer chassis, are intact. A simple conductive
shield test could be performed with electrostatic charges in a

dry (not humid) environment by simply shuffling of shoes on
the floor and waving hands over the proximity of the com-
ponents. In addition, touching the components and looking
for a change in measurement response may reveal possible

connection problems.

lll.F. Data file

lll.F.1. Data file organization

For easy data retrieval, the photon and electron beam data

should be placed in separate folders with different identifiers.
Furthermore, the user could subdivide photon data into open
and wedged beam folders. With a good file organization, the
user saves a lot of time retrieving specific data from a huge
numbel of data files.

lll.F.2. File name

As data are acquired, a file name convention should be

estabiished to assist data retrieval for later times. Fol many

scanning systems, the fiìe name is automatically assigned or
is limited to eight characters, which greatly complicates the
file naming convention process. If the ûle name is limited to
eight characters, creativity is required to eìiminate confusion
and/or duplicate names. An example of a naming convention
wouìd be energy, open or wedge, and type of scan, e.g.,

6P15V/DD. Even if there is only a Windows type iimit to the
file name, a naming convention should be adopted to elimi-
nate confusion later, such as "6 MV open depth dose set" or
"18 MV 15 deg wedge 10x 10 profiles." In some older sys-

tems, data files are internally managed in a single file. In
such a situation, detail comments of each scan should be

saved which will help in data retrieval and analysis,

IV. PHOTON BEAM DATA

lV.A. Photon scanned data measurements

The scope of data measurements will depend on the re-
quirements of the user's dose calculation systems (e.g., TPS,

monitor unit calculation system, etc.). Additional data may

be measured to confirm the accuracy of the planning system

Oas et al.i TG-l06: Accelerator beam data commissioning

6 Mev, Scanning Spced lll.E.4. Sampling time and signal
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for specific treatment setups.2 All of these data may be ac-

quired either using beam scanning systems or point dose

measurements (nonscanned data). Scanning systems are used

to measure the cbaracteristics of the beam when the param-

eters defining the beam are fixed. The variation of dose with
depth (i.e., PDD) and off-axis position is determined by sam-

pling the beam at different positions. The nonscanned mea-

surements are usually performed in cases where the param-

eters defining the beam [e.g., field size, SSD, presence of
ancillary device(s), etc.] are varied. In these cases, the output
change is usualìy measured at a single normalization depth,

so that fewer data a.re typically required. A spreadsheet might
be helpful in organizing the amount of data to be taken as

shown in Table I. Such a table also provides a place to write
the name of the file when data are collected.

lV.A.l. Depth dose

The PDD measurements are taken with a fixed SSD cus-

tomariìy at 100 cm distance, which is typically the isocenter

for most modem linear accelerators. During acceptance test-

ing, PDD is often taken with a limited scatter device, such as

the Wellhofer Buddelschif or PTW system used by the linear
accelerator installer to match the beam parameters provided
from the factory. It is ¡ecommended that these data should

not be used for commissioning the machine. Other precau-

tions, as mentioned earlier, regarding speed, step, gain, etc.,

should be followed. It is a good practice to start depth dose

from the bottom of the tank rather than from the top as it
minimizes the wake and disturbance in the water.

IV.A.1.a. Standard and nonstandard SSD. Normally, data

should be taken as close as possible to the conditions perti-
nent to most clinical situations, so as not to introduce errors

through auxiliary scaling operations, With a calibration depth

at 10 cm, the natulal SSD to represent isocentric conditions
is 90 cm. Hence, the natural specification for TPS commis-
sioning for isocentric cases would be 90 cm. However, TPS

vendors might have specified 100 cm SSD for beam com-
missioning since there is a long tradition of such setup. Ad-
ditionally, some of the cuilent protocols for beam calibration
require PDD data measured at 100 cm SSD. Independent of
the SSD, the ability to model correctly the dose at any SSD

should be checked as part of the beam commissioning.
Scaling of data taken from a different SSD shouìd only be

used as QA checks to ensure consistency, rather than to cir-
cumvent the need to acquire data for the specified SSD. For
photon beams, several pbenomena render a simple SSD cor-
rection inadequate since different components scale differ-
ently with SSD:

. Electron contamination: The surface dose and buildup
region are ass<-lcial"cd with the complex behavior of
electron contaminatìon. They depend on various factors
including field size, beam energy, SSD- beam modify-
ing devices, angle of the beam, etc.go-l0l Electron con-
tamination cannot be generally scaìed by any SSD ex-

cept that it can be minimized with proper techniques

adãpted by the manufacturer.lo2'Io3 The reiative amount
of electron contamination changes with the length of the
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air column (standard versus extended SSD) as head

scattered eìectrons decrease with increased scattering in
all'.

. Primary dose: It is weìl behaved and can be scaled for
diffe¡ent SSDs just by applying the inverse square law,

except for smatl field sizes close to what is required for
lateral electron equilibrium, For such small fields, the

variation of field size with depths may change the equi-
librium level in a nonscalable way.

. Scatter dose: Larger projected field sizes contribute
mole scatter which is the main cause of the difference
remaining between PDDs (at depths beyond the maxi-
mum depth of electron contamination) for different
SSDs while removing the inverse square factors.

. Head scatter: It scales primarily by inverse square to the

dominant soulce, i.e., the flattening filter. The effective
center for head scattered photons is close to the flatten-
ing filter, thus the inverse square factor is different for'

the direct and head scattered beam components. This
will imply different results both for PDD (different mix
of direct to head scatter) and t¡ansversal beam profiles
(the head scatter field goes outside the direct beam).

. Energy: The off axis softening is driven by the off axis

angle so scatter factors for the same fieid size defined at

the surface fol different SSD will be generated with
slightly different effective spectra.

. Penumbra: It cannot be scaled from one SSD to another

when scanning with a chamber that has a significant
spread function. If small dimension detector is not

available profiles could be deconvoluted, as discussed

in Sec. IV A.
For simple QA purposes, an inverse square factor could

be used to scale between small differences in SSD (small

ûeld waming, see above), but otherwise the above recom-

mendations regarding measurements should be followed.
IUA.l .b. Conversion between PDD taken ar different SSD.

Percentage depth dose is often used for fixed SSD treatment

and for determining other depth dose data, e.g., TPR. The

PDD is customarily measured at 100 cm SSD. However, it
can be measured at any distance such as SSD=90 cm. The

advantage of a shorter SSD is the ease of phantom setup for
coverage of large field sizes. However, PDD is a function of
SSD in addition to field size (s) and depth (d), One can

derive the relationship for PDD measured at different SSD as

described in various ."ferences.88'' 
0o

IVA.1.c. Extended distance (>100 cm) beam data (TBI,

ISEI). For special procedures like total body irradiation, to-
tal skin electron irradiation beam data such as depth dose,

TPR or TMR, profiles, shouìd be collected at the extended

distances as described by specific AAPM report.23'24 Such

data are difficult to collect due to the tank sizc limitation. If
such data are collected they should be verified against point

measurements in a large phantom.

1V.A.2.7'issue maximum or phantom rat¡o,
TMR|TPR

TMR data are often difficult and time consuming to mea-

sure. There are water phantom systems that coìlect TMR/
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TPR data by pumping a known amount of water for mea-

surements at each depth. Such measurements are time
consuming and the accuracy needs to be verified by indepen-

dent point measurements. The simplest approach is creating

TMR/TPR from depth dose measurements. Most software
rely on the BJR Supplement 25 (Ref. approaches (de-

scribed by Khan88) and have built-in ersion processes.

TMR at a depth d and field size r¿ can be calculated from the

PDD measurement as shown below

TMR(d,r¿)

PDD(c,d,,SSD) (SSD + d)2 S ,(r,c a *u*)
(2)

100 (SSD + d."*)2 Sr(r,ca)

TMR values created from the above equations should be

carefully verified especialty at extreme field sizes and deeper

depths. To create these tables, interpolation of the PDD is
needed, and hence for small field TMRs, relatively smaller
fietd PDDs are needed. When vendor provided software is

used to convert the PDD to TMR, one should be extremely
careful to check the calculation at small fields and deeper

depths since extrapolation might resuit in poor resuìts. Point
measurements are recommended to check the validity of
these conversions.

lV.A.3. Surface dose and buildup reg¡on

The surface dose is machine dependent, and can be af-
fected by many parameters, including the field size, the

source to suface distance, the presence of beam modifiers,
and the angle of beam incidence.9T'105-l 

15 The commission-
ing of an accelerator normally includes the measurement of
surface dose. Because of the steep dose gradient near the

surface as well as in the buildup region, careful consider-
ations are required in the selection of detectors."t-ttt Figr."
10 shows the buildup and surface dose taken with different
detectors. Generaliy, the size of the detector along the beam

direction should be as small as possible. It ìs highly recom-
mended that the surface dose measurements should not be

made with a scanning device.

30

Distancc (mm)

Frc. ll. Effect of chamber orientation on photon beam proÊles for a l0
X 10 cm2 frelds: (a) long axis scan, (b) shof axis scan with varjous size

detectors. Onìy half scans a¡e shown.

Extrapolation chambers are the detectors of choice for
surface dose. However, its availability is limited and its use

in surface dose measurements is very time consuming. In-
stead, fixed-separation plane-parallel chambers are com-

monly used for surface dose and the dose in the buildup
region. Because of their relative large separation compared

with tbe extrapolation chamber and their small guard ring,
the plane-parallel chambers show an over-response in the

buildup region and especiaily at the surface,no'"n Th. inu"-
curacy may be reduced by using chambers with a small plate

separation and wide guard ring. Furthemore, the chambers

may exhibit a polarity effect,eo which may be corected by
averaging the readings obtained with positive and negative

polarities. Measurements of the surface dose by thin layer of
TLD, diode of small active volume, MOSFET, or radiochro-
mic film have also been reported.tt7'tzo't2l

IV.A.4. Beam proliles
IV.A.4.a. Profiles (penumbra and off axis factors). The

choice of detector orientation is critical for profile measure-

ments for small fields and high gradient regions. The proper

detector and detector orientation should be maintained when

measuring a profile, as shown in Fig. 11, for relatively ìarge

fields. Figure 11(a) demonstrates the effect of chamber vol-
ume averaging when measuring a fieÌd profile and clearly
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indicates that a small volume detector is preferred for pro-
files. Orientation and data collection, as shown in Fig. 11(b),
should be used. In general, both in-plane (gun-target) and

cross-plane (lefrright) profiles are needed for commission-
ing. If there is an option to choose between in-plane and

cross-plane, cross-plane profiles should be acquired since
steering of the electrons in some machines is only possible in
gun-target direction and prone for asymmetry and ìoss of
flatness over a peliod of time. The profiles in cross-planes
are usually stable and should be the choice of the direction
for the data collection.

Dose profiles are collected during commissioning for in-
put into the treatment planning computer and for additional
monitor unit calculations with either manual method or com-
mercial computer software. The profile requirements depend

on the TPS; however, most TPS require profiles from very
small fields to the largest field size available in order to
model the penumbra and off axis factors for the open and

wedged fields. The data should be collected with a maximum
of 1 mm spacing in the penumbra region and preferabìy no

more than 2 mm spacing in the remainder of the field. In
converting profiìe data to an off-axis table, each profile needs

to be renormalized to the central axis value and scaled to the

distance at isocenter. Many scanning systems provide soft-
ware to facilitate the process.

The number of profiles, in terms of field size and depths,
are dependent on the TPS. The numbers of profiles do not
need to be excessive since the basic shape of the beam does

not change dramatically with depth and/or field size. Typi-
cally, profiles at 5-l depths are sufficient for each 1 cm
spaced field size up to 6 X 6 cm2, and then 5 cm spacing for
field sizes 10X 10 cm2 and greater is sufficient. A spacing of
5 cm with depth, with the inclusion of d^u*profile, is usually
sufficient. Some TPS require in-plane, cross-plan, and diag-
onal profiies and for those systems all of the required profiles
should be taken.

IV.A.4.b. Star patterns. Some TPS algorithms may require
beam profiles at several angles with respect to the collimator
axes in a given plane. Such profiles are calìed star patterns
typically taken at 10o interval and at d-o* or 10 cm depth for
the largest field size. Some water scanning systems have
built-in software to collect the star patterns diagonally at cer-
tain angles. If such software is not available, the star pattem
should be taken manually by rotating the tank on the ma-
chine pedestal at certain angular intelvals, typically 10". Star
patterns provide a knowledge of the beam characteristics rep-
resentative of the flattening filter.lz2 The star pattern scan

should never be acquired by rotating the collimator, as it
does not provide the shape of flattening filter.

IVA.4.c. Physical or hard wedge. The profiles are gener-

ally taken in the wedge direction similar to open beam and as

outlined in Table I(a). Care should be taken to collect data at
smaller spacing in high gradient area. Physical wedges at-
tenuate beam in both the gradient and nongradient directions
of the wedge. For large fields data should also be taken in the
nongradient direction to examine the impact of rounding off,
as shown by various authors,l23'l2a due to oblique incidence
of the beam and selectively higher attenuation at off axis.
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IV.A.4.d. Soft or electonic wedge. Soft or electronic
wedge (dynamic or vil'tual wedge) plolìles require different
type of data collection equìpment than the standard scanning
system. Since the soft wedges are formed by the moving
nachine jaws while tbe beam is on. The standard scanning
system utilizing a single chamber cannot be used to coÌlect
such wedge profiìes. The types of detector systems such as

films and Iinear detector arrays (ion chamber or diode) which
can be mounted on the scanning arm44'45'59 have been used,

since all the measurements are being made in water under
conditions of full scattel'. However, the numbers of scanning
systems that offer this option are limited and the cost for a

one-time application may be difficult to justify for some in-
stitutions. Another option is to use a diode array, such as the

profiler (Sun Nuclear, Melbourne, FL) with different thick-
ness of solid or virtual water slabs to achieve various thick-
ness up to at least 20 cm. These diode arays have been

shown45 to give good agreement with water scans and in
most cases, commercial software exists to convert the diode
array plofiles to a format which the treatment planning com-
puter can read. However, the profiler is limited in the maxi-
mum field size that can be measured. Another option is to
use film dosimetry with a film sandwiched between slabs of
solid or virtual water, and imaging software for analysis.
With film dosimetry, the film must be calibrated to generate a
density vs. dose response curve. A good QA on the film
processor is also required, A problem with film dosimetry is

its spectraì dependence of the sensitometric curve.'' Fil-
size limitation is anothe¡ problem that should be considered.

lV.B. MLC data

MLC is now an integral part of a linear accelerator and is
available in various sizes (regular, mini, and micro) that have
been developed for specific uses depending upon the leaf
widths. The mechanical stability and characteristics should
be known and verified during the acceptance testing of the

machine which has been reported for various
. 125-145 -manutacturers.'-- '-" In general, MLC commissioning data

depend on the clinical usage but more importantly on the

TPS. Detail discussions on the various MLC designs and

their commissioning had been provided by the AAPM Re-
port72 (Ref. 1a5) and IPEM Report 94.r6 However, some of
the parameters, as described below, should be quantified for
each photon energy and a minimum of four gantry angles
(0', 90", 180", 270") to examine the effect of gravity on leaf.. t46.t41moUon.

. Light and radiation field congruence

. Interleaf ieakage (leakage between two leaves)

. Intraleaf leakage (transmission though a leaf)

. Tongue and Grove effect across the field

. Penumbra.
In addition, positional accuracy critical in dosimetrylas

may be determined either with film or electronic portal
imagers.'ot'loe For MLC with curved end leafs, an offset for
the leafs positioning should be determined to account for the
fact that the 507o isodose ìine is not at the tip of the curved
ends.l4l Except penumbra, all these parameters should be
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acquired using film dosimetry. Inter- and intraleaf leakage
could be measured with a well calibrated film or portal im-
ager that provides high resolution data. For MLC with
backup jaws, the data should be acquired with jaws retracted.
A reference film at a reference depth should be exposed that
provide correlation between optical density and dose. The
MLC leaves should be closed with the non-MLC jaws re-

tracted to fully open positions. A large film that covers the

entire MLC leaves should be exposed. If the film is small
compared to the MLC field size, SSD could be decreased.

This will help leduction in MU which is typically 10-20
times the refelence MU. After processing the film, it should
be scanned and proper correction factors shouÌd be applied to
convert optical density to dose to quantify the inte¡- and

intraleaf leakage. These values ,should be compared with
published data in the literatures'" for the type of manufac-
turer.

lV.C. Photon point dose data

The data required by TPS vary considerably from one

system to the other. However, at least for manual dosimetly
calculations, the following data should be collected.

lV.C.l. Total scatter factor (S"r)

The relative output from a treatment machine is defined as

the dose for a given field in water relative to the same quan-

tity in a reference geometry, whicb usually is the reference
depth and field size. The total scatter factor, S.r, is defined as

the ratio of the dose for the same monito¡ units (M) for the

field of interest to the dose for the reference teld, both mea-
sured in a large water phantom with the detector at a refer-
ence depth at the isocenter

D(s.d-À/M
J,.-rJ, : ----:----------- \J,/

D(s,"¡,d,")lM'

where D is the dose measured in phantom, in this case at the
reference depth d,"¡, and for the field size, s, and the refer-
ence field size, sr.¡, and M is the monitor unit. The use of a

Iarge water phantom ensures that full ìatelal buildup is estab-

iished for the field in question. The depth of water beyond
the deepest point of measurement in the phantom should be

at least 10 cm to ensure fulì backscatter. It shouìd be noted
that the values determined at depth (e.g., 10 cm) will be

significantly different from the values determined at d^o*
thus it is important to know what data is required before
proceeding.

IVC.I.a. Measurements. Relative output should be mea-
sured in water at a defined reference point (e.g., at 10 cm or
dm"x), 100 cm SSD or SAD for a variety of field sizes as

shown in Table I. Ideally, the data should be coliected in the

same manner as the machine is calibrated, i.e., SSD or SAD
calibration. If IMRT d^ta are required, the relative output in
water should be measured with a small volume chamber for
small field sizes. The chamber dimension must be small
compared to the smallest field size, e.g., less than 0.5 cm in
any dimension (diameter or length) to avoid chamber aver-

aging effects. It is suggested that these data can be compared
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to data collected with a larger chamber fol larger field sizes

to see if the data overlap and form a smooth curve of S.,,

versus field size. On occasion, the small volume chamber

may exhibit signif,cant stem effect or effect of cable irradia-
tion for the reference 10x 10 cm2 field. Also, it is known
that the readings for <3 x 3 cm2 field may have chamber

volume averaging effects and consequently the readings may

be 5-107o lower than the true value, depending on precision

of chamber positioning and beam profile.lsl-lsl
N.C.1.b. Monte Carlo approaches.It has been proven that

the Monte Carlo method can precisely model the physical
processes involved in radiation therapy,and is powerful in
dealing with any complex geometry.'''*-'-"' In principle, the

Monte Carlo technique can produce accurate dose calcula-

tions, under almost all circumstances, provided that relevant
phase space data are available and the calculations have been

benchmarked appropriately. By simulating the detailed accel-

erator head geometry, Monte Carlo techniques can provide
accurate information about the particles emerging from each

component of the accelerator- head, which can be used to

character\ze the beams.l57-ls9 In particular, Monte Carlo

studies have been carried out to (1) determine the relative
scatter factors, (2) analyze the various components of the
scatter factor, and (3) designs new methods to measure the
scatter factor.l0'l¡'13 For example, Monte Carlo simulations
have shown that scatter contributions from collimators (such

as jaws and MLC leaves) aÍe signif,cant fol small
fields.ló0-162 Monte Carlo approaches have been introduced
for either validating the measurements or generating the
smalt-fi eld ouru. 

t r'tsLt o: to+

lV.C.2. ln-air output ratio (5")

This quantity is also called in-air output factor,l6s
collimator-scatter factor,88 or head scatter factor.l66'167 The
latter two names were somewhat misìeading since they em-
phasized a single component of the output ratio. The TG-74
(Ref. 20) report describes the details of the in-air output ra-
tio, ,S., and defines it as the ratio of primary collision water

KERMA in free-space, K, per monitor unit (M) between an

arbitrafy collimator setting and the reference collimato¡ set-

ting at the same location

^ K,(c:zr.r)lM
J,. - ::--:----------:--::r \r.,f' Kr(crr¡;zrr¡)lM'

where c is the arbitrary collimator setting, c,"¡ is the refer-

ence colìimator setting, usually 10X 10 cm2, and zr"¡ is the

reference source-to-detector distance, usually 100 cm. No-
tice that the primary collision kema excludes the scattered

collision kerma generated in any surrounding phantom but
includes all scattering that has occurred in the treatment
head.

Experimentally, S. can be determined as the ionization
ratio measured in a miniphantom with sufficient thickness to

eliminate electron contamination.32 The lateral dimensions of
the miniphantom should provide lateral electronic equilib-
rium at the detector, as well as filter contaminant electrons

from the side. The material composition of the miniphantom
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must be carefully chosen so that significant medium-based
deviations in water kema ratios due to spectlal differences

between beam c and cr"¡ are not introduced. However, in
situations when the beam quality is different from reference
conditions (e.g., whiìe using physical wedges), it has to be

noted that S., as an estimator of the energy fluence ratio, is

biased by the collision kerma and attenuation at measure-
ment depth.

TraditionalÌy, S. is measured using an ion chamber with a

buildup cap. The selection of buildup cap is very important.
It is better to efr on the side of excess buiìdup material than
too little. If the buildup cap is not of sufficient thickness, the
chamber will respond not only to the electrons generated by
photon interactions in the cap, but also to the electron con-
tamination in the beam, which can produce erroneous results.

The reader is refelred to the report fromTG-74 for the ap-

propriate dimensions of the buildup cap. The indication of
insufficient buildup cap thickness is the presence of pro-
nounced in-air scatter ratio (S.) with field size, which in turn
wiÌl cause the calculated phantom scatter factors (Sn) to be-

come flat with fieìd size. For small field sizes (<4 x4 cmz)

extended distance can be employed if one has to use the

same water-equivalent miniphantom. It is important also to

measure the output factor at 10x 10 cm2 at an extended dis-

tance so that the two sets of output factors measured at dif-
ferent SSDs can be merged. TG-74 recommends using
high-Z miniphantom and making the measurement at the

same SSD as those for other field sizes (>4x4 cm2). The

minimum field size is determined by the requirement that

there is suftcient "flash" of at least 1.0 cm around the

miniphantom.

lV.C.s. Phantom scatter factor (Sr)

The phantom scatter factor, S' is defined as the ratio of
the scatter factors between the actual field size, s, in the
phantom and that of the reference field size, s,"¡, both at the

reference depth, d,.¡,

SF(s,d,"¡)
S,(s)=:=*, (5)

SF(s,"r,d."¡)'

where SF is the ratio of the total dose in water (D) to the

primary dose (D,,) for the same field size and depth at the

same location. The phantom scatter factor can be approxi-
mately determined by

s"(r): þ. (6)
s.

In deriving S, in Eq. (6), we have used Eqs. (3) and (4)

which define S., and S., respectively. Using the primary
dose-to-collision kerma rat;to, Pp, one can relate the primary
dose D o= Br' K* to the primary water coìlision kerma. Equa-

tion (6) holds exactly if the primary dose-to-kerma ratio is
field size independent: 9rß)= 9rß*ì.

|V.C. . Wedge factors
IV.C.4.a. Physical wedge. General)y, a wedge factor is a

function of wedge angle, depth, x-ruy enetgy, and field size
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as noted by various authors.ló8-173 Hard or physical wedge

factors should be measured at the reference depth (10 cm or
d-a"), 100 cm SSD for different field sizes. For some accel-

erators, the wedge factor is a strong function of field size, for
which a larger range of field sizes should be included in the

measurement .t'70'ti 
t 't14 Most planning systems allow the user

to specify the particular field sizes for wedge factors.

Due to the inaccuracy of placing the detector at the exact

beam center, it is necessary to first center the chamber in the

beam, with detector axis along nonwedged direction by tak-

ing readings with a 60o wedge at two collimator angles (180o

apart). Once the detector is centered in the beam, one must

acquire readings at one wedge orientation and then repeat the

measurements with the wedge revelsed 180 deg. The wedge
factor is taken as the average of the two wedge orientation
readings divided by the open field reading at a single colli-
mator angle. The wedge factor measured at depth can be

significantly different from the wedge factor measured at

d*o*. Typically, the TPS will dictate the depth of measure-

ments for wedge factors. However, for manual dosimetry
tables in which both open field and wedged field PDD and

TMR tables are present, it may be appropriate to use wedge
factors measured ar d^u to avoid correcting for beam hard-

ening twice. When two sets of physical wedges are available,

for example Varian's lower and upper wedges, data need to
be verified. It is advisable to spot check the wedge factors for
field size and depth; however, Cheng et al.l?s found that

wedge factors are nearly identicai for lower and upper

wedges.
IU.C.4.b. Sofl wedge. Soft wedges are electronic wedges

or nonphysical wedges known as dynamic or virtual wedges

that vary in operation depending upon the manufacturer. En-

hanced dynamic wedge (EDW) is used by Varian, while the
virtual wedge (VW) is used by Siemens.lT6-17e Both vendors

utilize the movement of one Y-jaw to simulate a wedge,

while keeping the other y-jaw stationary. The major differ-
ence between EDW and W/ is that for EDW, both the jaw
speed and the dose rate are variables, while in VW, the jaw
speed is constant and the dose rate varies according to an

analytical function.
The wedge factors for these different types of eìectronic

wedges can be quite different from physical hard wedge fac-
tors. The wedge factors for the EDW defined at a depth of
10 cm at the center of the open field, exhibit field size, and

wedge angle dependency, with values 10Vo-3OVo higher than

the corresponding physical wedges. Studies have shown that

the wedge factors for the EDW are independent of depth

because the beam quality is not changed by these

*edges.'ts'I80 By contrast, the Siemens virtual wedge factors

exhibit values of 7.07o + 27o with no observable relationship
between wedge factors and field size or wedge angle. Wedge

factors should be measured at the reference depth as speci-

fied by the vendor (10 cm or d^u) at 100 cm SSD or SAD
for different field sizes. Additional wedge factors for rectan-
guÌar field should be measured since wedge factor seems to

have a greatü dependence on tbe moving jaw dimension

than the fixed jaw position. For example, Varian EDW wedge
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factor for 10x20 cm2 will have a vaìue very similar: to the

wedge factor for 10X 10 cm2, a phenomenon that is not
present with physical wedges.

IV.C.4.c. Universal wedge. Elekta accelerators use the

combination of an open field and a builçin 60' physical

wedge to achieve different wedge angles by software control.
The wedge is motorized so that it can be moved in and out of
the field, This type of wedge system is known as an intemal
or universal wedge. The wedge factor should be measured
for various fieìd sizes and at valious depths, as required by
various TPS and described in various publications.lsl-ts4

lV.C.5. Tray factors

Transmission factors for blocking trays, jaws, and MLC
are measured at reference depth (10 cm or dru*) in water,lss
and are defined as the ratio of the reading with the blocking
tray or jaw or MLC bank to the reading for the same point in
the open ûeld. Due to the smalÌ transmission through the
jaws and/or MLC bank, alarge monitor unit setting is often
required to ensure readings are collected in the Ìinear range

of the electrometer/detector system and to ensure good sta-

tistics. Tray transmission factors may also be measured with-
out a water phantom system.

IV.C.6. Small field considerat¡ons

Traditionally, fields in radiation therapy span from 4
x4 cm2 up to 40X 40 cm2. However, in advanced and spe-

cialized radiation treatments, such as IMRT, SRS, Cy-
berKnife, and gamma-knife, extremely small fields of the

order of few millimeters are used. A detailed list of problem

',' 3';ï :L,:'.:i*:,i;' I :ff ,,:::l
t86

electronic equilibrium,' "" overlap of
bra due to the size of detector,ls2

change in energy spectrum and associated dosimetric param-

eters, and stopping power rat'o.16'r'187-r89 Several
problems and trends in the dosimetry of small field have

been covered in some detail by several
-, il.13.64.6ó.67.1.rj.1.s2.t63.1ó4.)87-202autnors.
Small volume detectors should be used that have mini-

mum energy, dose, and dose rate dependency. Microion
chambers are best suited for small field dosimetry; however,
their signal-to-noise issue should be evaluated. Additionaìly,
perturbation factor of these detectors should be taken into
account. as shown by Sauer et al.16o and Francescon 

"t 
al.ts3

If a scan through the field center varies more than 77o over
the range of the detector diameter, consider changing to a

smaller detector. Output factors ¿ue very sensitive to the po-
sition of the detector. Thus, verification of centering of the

detector is important.l5tlot Thir could be performed by scan-

ning across the field in both lateral dimensions to check that
the maximum along each dimension coincide. A more elabo-

rate method has recently been proposed by Li et a1.203 The
actual field size used during the output measurements should
also be verified, since a small error in the field size setting
will produce a large error in the output. However, the full
width at half maximum estimated from (correctly measured)
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prolìles for fields where lateral disequilibrium prevails wilì
not yield the correct field sizes. They will overestimate the

field size since the half maximum is now located at lower
dose levels, i.e., closer to the toe end of the profile as the

maximum is less than the equilibrium value. An independent

check and calibration of the light field, or shifting position of
the leaves, might provide a means for field edge location
checks.

V. ELECTRON BEAM

V.A. Electron scanned data measurements

V.4.1. Depth dose

Electron beam depth doses differ significantly among rn-
stitutions and manufacturers as shown by Followill er al.zo4 IÍ
is therefore recommended that each electron beam data
should be measured during commissioning. Diode detector,
parallel pìate ion chamber, cylindricai ion chamber, and films
are the most commonly used detecto¡s in eiectron beam

scanning, It is extremely critical to establish the correct zero

depth to obtain good percent depth dose data. For cylindrical
ion chambers, 0.5 radius shift for the point of measut'ement

relative to the chamber center can be ur"d.56''4-t A quick
depth ionization scan for a low energy (e.g., 6 MeV) electron
beam can be used to check if the zero depth is set correctly.
The resultant curve will have a well-defined d^o*, with an

average value of l.i -f 0.2 cm for 6 MeV, r'egardless of the

vendors. A measured ionization d.o* outside of this range by
more than 0.2 cm may indicate an error in establishing zero
depth. Percent depth ionization curves should be scanned for
aìl energies for the reference cone to a depth of Rn+10 cm
with depth increment of 0.1 cm. In electron beam commis-
sioning, the 10X 10 cm2 or 15X 15 cm2 cones are com-
monly chosen as the reference cone. From these percent

depth ionization curves, the following depths: d^o*, de6, d6s,

dn, doo, dso, dqo, dn, dzo, and Ro can be determined to define
the depths of the profile scans. Note that strictly speaking, ^Rn

should be determined from the depth dose data corrected for
beam divergence. However, for SSD>100 cm, the differ-
ence in R, obtained from depth ionization data is not clini-
cally significant from that determined from the depth dose

data.

When an ionization chamber is used for measuring depth
ionization curves in a water phantom the readings should be

converted to the corresponding depth dose curves using the
appropriate replacement correction factors and restricted
stopping power ratios. Most scanning systems have built-in
software to convert ionization to dose. However, the accu-
racy of the conversion must be verified at selected positions

based on the data provìded in the references.22'56'88')05

Scanning speed, delay time, and sampling time as de-

scribed in Sec. III should be properly evaluated for electron
beam scanning as these pa¡ameters impact the quality of the

scan. Figure 12 sbows the effect of water ripple on an elec-

tron deptb dose curve. Any abnormal depth dose character-
istics should be investigated in terms of scanning parameters.

The ideal detector for electron beam scanning is a small vol-
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PDD Electron Beams

Depth, z (cm)

Frc. I2. Effect of wâter ripple on low energy electron beâm depth dose.

ume electron diode since it does not require an ionization

reading to dose conversion and there is no shift in its position

except for a small amount of waterproof coating on the top

the detector; typically -0.2 mm.

For some TPS, accurate knowledge of bremsstrahlung ra-

diation is important. The component of bremsstrahlung ra-

diation can be accurately acquired by the method described

by Zhu et al.2o6 In this method, bremsstrahtung is divided

into three components (head, cerrobend, and watel') and mea-

sured by eiiminating different components. If the PDD for an

electron cutout is measured with an electron diode, the

bremsstrahlung component is usually inaccurate since elec-

tron diodes do not t'espond accurately to photons.

V.A.2. Profiles

While dose profiles are typically measured at various

depths such as d."*, dso, dro, dso, dzo, and d¡6, i'e', depths at

10OVo, 90Vo, 7 \Vo, 507o, 307o, and 1 07o dose, respective)y,

but may vary depending on the specification of the planning

system. When collecting profile scans, attention should be

given to the profiìes at depths greater than d.u*, especially
for the low energy electrons. If a pronounced asymmetry is

observed in the profiles, the leveling of the tank and/or scan-

ning arm and accuracy of Santry angle should be rechecked.

With low energy electron, it is common to see "ragged"

scans, especially at large depths. Several factors should be

examined: the gain of electrometer, placement of the refer-

ence probe, the direction of scan motion, the probe motion

rate, and/or sampling time, and/or repetition rate on machine

to see if the scans could be improved. For some linear accel-

erators, the profiles could be improved also by tuming off the

dose servo; however, it should be verilìetl also ill clinical
mode. For certain scanning systems, the profiles could be

improved by readjusting the autogain setting and back-
ground. Yet, for some linear accelerators, the only solution

appears to be slowing down the scan rate and increasing the

sampling time as beam profiles are very sensitive to scanning

speed for low energy beams and at deeper depths as shown

in Fig. 9.
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V.B. Electron point dose data

V.8.1. Cone factors

Cone output factors are defined as the ratio of dose at d'o*
for a given cone to the dose aL dmax for the reference cone;

typically 10X 10 cm2 or 15X 15 cm2. Cone facto¡s should

be measured in a water tank or in solid phantom with size

>30 x 30 cm2 if the output of the 25 x 25 cmz cone is mea-

sured. Different machines of the same make and model may

have different cone output factors (e.g., the cone output fac-

tors may be different for two different 21EX machines), al-

though the difference may not be large, e.9., <27o. It is

l'ecommended to verify cone factors of all cones for alì en-

ergies to confirm if the cone factors of one machine can be

used for the other machine of the same model.

V.8.2. Cutout Íactors

A cutout factor is the ratio of the dose with and without

the cutout for a given cone measured at their respective d.^*
depths. It is useful to prepare a table of cutout factors as a

function of enelgy for standard cutouts for clinical applica-

tions where the respective d*o* is specified. Cutout shapes

include rectangies, circles, ellipses, and squares. The stan-

dard cutout output factors are usually tabulated versus their

equivalent squares. The calculation of equivalent squares and

outDut for electron beams is discussed in various

."fËr.n."r."'t6'205'20'1 For very small cutouts (e.g., 1x2 or

2x2 cmz), the dr* may be different from that of a larger

cutout and should be determined for the cutout measurement.

The choice of ion chamber and its placement for smalì cut-

outs are critical. Cutout factors at extended distance (e.g.,

110 cm SSD) may be determined by measurement, or by

calculation, using the virtual SSD determined for a set of
standald cutouts during machine commissioning and the cut-

out factor at 100 cm SSD. Agreement within 2Va can be

achieved between the two methods. The¡e are several meth-

ods listed in the literature2o8'209 that use a sector integration
technique simiiar to the Clarkson method to predict cutout

output (dose/MU) for any irregular cutout at any SSD with
accuracy witbin t-27a.

V.8.3. Virtual and effectìve source position

Due to electron scattering through various materials in its
path, electron beams do not follow a strict inverse square

law. In particuÌar, a high abundance of indirect radiation scat-

tered from collimators and cones are not amenable to char-

aclerization by a single sourc".2lo For beam characlertzation,
there are empirical approaches to solve this problem by de-

termining the source position that would allow the use of
lnvcrsc squarc .law.-- tne gap method and ø¿* method20s'2ll

have been suggested for the estimation of the virtuaì source.

The gap or effective SSD method, as described by Khan88,

allows the user to use the inverse square law to calculate

electron dose at any distance. This method is relatively

simple and requires the determination of the effective SSD

for electron beams, whìch depends on the machine, field
size, and beam energy.2)2-2t6 

'By taking measurements at dru^
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at various ail' gaps between the electron cone and water sur-
face, a plot of the square root of Isl I and the gap gives a

straight line with a particular slope that provides the effective
SSD. Sigma-theta-X (ø¿,) is the root-mean-square value of
the Gaussian projected angular distribution at the plane of
the final collimating device as described by ICRU-35 (Ref.

205) and van Battum ct al.2tt This method requires in-air
profile penumbra (807o-2OVo) for different isocenter-to-
detector distance for the largest cone that can be measured

) l'1 ., 14
wrth hlms- ' or a drode.'

V.8.4. Specific data for Monte Carlo based dose
calculation

Many studies have been carried out on the commiss-
ioning of electron beams using Monte Carlo
simulation.l3'l-57'210'218 "' Th"a" studies have demonstrated
the potential of Monte Carlo techniques for generating beam
data normally obtained by measurement during the commis-
sioning. The data including the phase space data (i.e., the
charge, position, direction, energy, and history tag for each

particle), may be required for Monte Carlo based treatment
planning. Monte Carlo simulations need to be combined with
measurements to validate the Monte Carlo calculations. In
addition to those conventional measured data (e.g., PDD,
profiles, output factors, absolute dose), there may be other
commissioning information required for a Monte Carlo
based system \'tt'zzo-zzd During electron beam commission-
ing, data for validating Monte Carlo generated energy spec-
trum and dose calculation Monte
Cario algorithm, such as macro
Monte Carlo,zzt'224 mà! r ta spe-

cific for commissioning.

VI. PROCESSING BEAM DATA

Vl.A. Processing and manipulations

Following collection of both scan and nonscan beam data,
it may be necessary to do some processing before entering
the data into a TPS. For scan data, most scanning systems
have numerous tools to process beam data, such as smooth-
ing, centering of the beam, and making the beam symmetri-
cal. The amount of processing depends on the type of scan-
ner (e.g., scanning with diodes or in continuous dose rate
mode), the accuracy of setup, and characteristics of the ma-
chine itself.

Vl.B. Smoothing, mirroring, and summar¡z¡ng

All measured data have a varying degree of noise depend-
ing on the system. Smoothing and filtering routines help re-
move noise and extract actual data. This is also a low pass

flltering, i.e., it eliminates high frequencies (abrupt, sharp,
spike, and wiggle). Numerous smoothing routines exist, i.e.,
least square, median, arithmetic mean, geometric mean,
moving average, cubic spline, exponential, envelope, Gauss-
ian, Fourier transform, and Beziér.22'-"9 Ho*.r.r, not all
routines will give acceptable results. Typically, one must ex-
periment with diffe¡ent smoothing routines available to see
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which loutine produces the desired results without compro-
mising the basic shape of the scan cul've, i.e., eliminate the
noise in the scan without changing the basic shape, such as

cìipping the peak in dose profile of 60' wedge. If the degree

of smoothing required is excessive, considelation should be
given to repeating the scan using slower scan speeds and/or
increased sampling time to improve the data acquisition. The
centering tool on most scanning systems works well with
open fields. However, if the amount of recentering is exces-

sive (e.g., >0.05 cm), consideration should be given to im-
proving the scanning setup to achieve better centering on the

beam since the centering tool will not work on the wedged
fieìds, thereby introducing an error in the position. Most
scanning software has a "make symmetrical" or "mirror" tool
which works well with open fields. However, if the amount
of asymmetry being removed is excessive (e.g., >0.5Vo
asymmetry) in an open field scan, either the scanning setup

should be checked for level or the machine adjusted to im-
prove symmetry as there is no method to remove open field
asymmetry from a wedged field. With all these tools, if sig-
nificant processing, i.e., centering, smoothing, mirroring to
correct for asymmetry, is required, it is recommended that
consideration be given to recollecting beam data as a good
data set should require minimal processing.

Vl.B.1. Mathematical functions and filters
Most scanning systems provide a complete description of

the functions and filters used for smoothing, mirroring, and

summarizing. Refer to the manufacturer's description for in-
fomation relevant to your system. In general, moving aver-
age, cubic-spline, interpolation, and Fourier transfor:m type
of functions are available on scanning software. The user

should use caution and check the validity of these functions
by comparing published reference field data.

VI.B.2. Distortion in smoothing
Most scanning systems have various filters to smooth

data. The most common one is the cubic-spline method.
Smoothing original data often distorts the data, which are

pronounced in the high gradient region, such as penumbra
and in wedge profiles. Figure 13 shows the impact of
smoothing with an iterative approach. There is no rule or
published information as to how much smoothing should be

allowed. However, the user should use common sense not to
distort the data but simply to smooth it. One to two passes of
smoothing should be acceptable. It is always a good practice
to keep the original data intact fo¡ future evaluation.

Vl.C. Processing nonscanned data

For nonscan data, it is recommended that all the beam
parameters be plotted to highlight obvious errors (i.e., outli-
ers on curve) to improve the accuracy of data entered into
TPS. For example, the plot of output factors (S.,Sr) versus

field size should exhibit a smooth curve with slope that is
steep for small fields and relatively flat for large ûelds.
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Arithmetic Mean (AM) Smoothing, 60 Degree Wedge Profiles (10)
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Maintain proper bias and polarity of detectors, if re-
quired.
Minimize the amount of cable in the beam.
Orient the detector mount so that it provides the high-
est resolution.
Use normalization points and procedures that are as

close as possible to the reference conditions for TPS;
for photon beams pay particular attention to avoid er-
rors from electron contamination at superficial depths,
i.e., avoid d-"* normalizations.
Write a concise report with all the collected data.

Check on the repoft and collected data. Have a quali-
fled medical physicist perform an independent audit of
the collected data and subsequent report.
Backup entire eìectronic data, ana)yzed data, and

spread sheets.

Vendor provided data could be used as a reference but
it should never be used as a substitute for the commis-
sioned data.

40

20

- 
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(1 7)
F¡c. l3 Effect of data smoothing on the 6 MV 60" wedge profiles. Circles
are drawn to show tbe effect of smoothing.

Points, which obviously do not fit the curve, should be re-
checked for computational errors or remeasul'ed, if neces-

sary, to improve the accuracy of the data.

VII. SUMMARY AND RECOMMENDATION

Vll.A. Recommendations

As with any report, this document reflects the state of the
afi at the time of writing, but will age as developments take
place in the machine, planning, and measurement technolo-
gies. Some of these developments may conflict with recom-
mendations in this reporl, so the reader should aìways review
recent developments and use this report as a generaì guide.

(1) Define the scope of data collection based on type of
machine, requirements specific to the TPS, operational
difficulties, machine's operational condition, and beam

energies.
(2) Roughly, calculate the time needed to commission the

machine based on assumption as noted in Eq. (1).
(3) Use a proper detector that has high sensitivity, smal)

dimensions, low noise, and minimum dose rate and

energy dependence.
(4) Ion chambers with small volumes are generally pre-

ferred for reìative dosimetry in a photon beam.
(5) Diodes are preferred detectors for relative dosimetry in

an electron beam except the bremsstrahlung porlion
where an electron diode may have a different photon
response. For accurate measurement of a bremsstrah-
lung component, an ion chamber should be used.

(6) Verify the labeling and positional accuracy of the scan-
ning system before starting measurements.

(1) Set optimal speed, time delay, and acquisition time for
the scanning system.

(8) Scan from the deepest depth to the surface rather than

surface to depth when scanning for PDD.
(9) Adjust the step size for data collection appropriately to

optimize the time needed for the collection and accu-

racy of data.

Vll.B. Precautions

(1) Do not rely on the manufacturer supplied beam data.

Always verify the accuracy since beam data can vary
from machine to machine of the same model from the

same vendor.
(2) Do not use acceptance testing data for commissioning

data, as these are for reference purposes onìy and are

often taken under limited scatter condition.
(3) Do not scan in the axial direction of the detector.
(a) Do not overprocess the data by smoothing or the use of

mathematical filters.
(5) Pay attention to the data collected. Any anomaly should

be investigated and understood immediately befole pro-
ceeding to further scanning.

(6) Check the water phantom level at least once a day.

Vll.C. Commissioning report

It is recommended that a clear and descriptive report of
the commissioning data with ploper signature and date be

written so tbat this data can be verified in the future and in
case of litigation, some degree of accountability can be

maintained. The following is a sample of what should be

included in the repon.

(1) Formal commissioning report, which clearly outlines
the scope of the project, what was measured, how,
what equipment was used, and the results, with appro-
priate attention to describing normalization procedures

(2) Open field x-ray PDD and TMR tables
(3) Wedged field x-ray PDD and TMR tables
(4) X-ray output factor tables (S.p,S,,Sp)
(5) Field size and depth dependent wedge factor tables
(6) Soft wedge (electronic wedge) factor tables
(7) Transmission factor tables
(8) Open field off axis tables at selected depths, large field

srzes

80

60

40

20

o
oô
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(e) Wedge field off axis tables at selected depths, largest
field size for wedge
Soft wedge off axis tables at selected depths, Ìargest
field size for wedge
Electron cone ratios and effective source distances
Electron PDD tables

Provide at least selected isodose curves for reference
fields both for electron and photon beams from PDD
and profiles.
Printout of all scan data

Compare data from similar machines within your own
department or from different institutions. Comparison
to vendor supplied golden data is also acceptable but
do not blindly use this data.
Vendor provided data couÌd be used as a reference but
it should never be used as a substitute fol the commis-
sioned data.

Backup entire electronic data, analyzed data and
spread sheets.
'Write the report with detailed description of how the
beam data were collected and conditions of the beam
data collection.
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The task group (TG) for quality assurance of medical accelerators was constituted by the American

Association of Physicists in Medicine's Science Council under the direction of the Radiation

Therapy Committee and the Quality Assurance and Outcome Improvement Subcommittee. The task

group (TG-142) had two main charges. First to update, as needed, recommendations of Table II of

the AAPM TG-40 report on quality assurance and second, to add recommendations for asymmetric

jaws, multileaf collimation (MLC), and dynamic/virtual wedges, The TG accomplished the update

to TG-40, specifying new test and tolerances, and has added recommendations for not only the new

ancillary delivery technologies but also for imaging devices that are part of the linear accelerator.

The imaging devices incìude x-ray imaging, photon portal imaging, and cone-beam CT. The TG

report was designed to account for the types of treatments delivered with the particular machine'

For example, machines that are used for radiosurgery treatments or intensity-modulated radio-

therapy (IMRT) require different tests and/or tolerances. There are specific recommendations for

MLC quality assurance for machines performing IMRT. The report also gives recommendations as

to action levels lor the physicists to inrplement particular actions, whether thcy arc inspcction,

scheduled action, or immediate and corrective action. The report is geared to be flexible for the

physicist to customize the QA program depending on clinical utility. There are specific tables

according to daily, monthly, and annual reviews, along with unique tables for wedge systems, MLC,

and imaging checks. The report also gives specific recommendations regarding setup of a QA
program by the physicist in regards to building a QA team, establishing procedures, training of
personnel, documentation, and end-to-end system checks. The tabulated items of this report have
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been considerably expanded as compared with the original TG-40 report and the recommended

tolerances accommodate differences in the intended use of the machine functionality (non-IMRT,

IMRT, and stereotactic delivery). @ 2009 American Assocíation of Physicists ín Medicine'

IDOI: 10. I I l8/1,3190392]

Key words: accelerator, QA, quality assurance, radiotherapy
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piratory systems) and procedures such as SRS, SBRT' TBI'
and IMRT, During the development of this report, investiga-

tion of technologies that deliver MlC-based IMRT with si-

multaneous gantry rotation had just begun, and therefore QA
for these technologies is not included in the repon'

The recommendations of this task Eroup are not intended

to be used as regulatíons, These recommendations are guide-

lines for QMPs to use and appropriately interpret for their
individual institutíon and clinical setting. Each institution

may have site-specific or state mandated needs and require-

ments which may modify their usage of these recommenda-

tions.

LB. Background

The underlying principle behind TG-40 was the Interna-

tional Commission on Radiation Units and Measurements2

(ICRU) recommendation that the dose delivered to the pa-

tient be within + 57o of the prescribed dose. Taking into con-

sideration the many steps involved in delivering dose to a

target volume in a patient, each steP must be performed with

accuracy better than 5Vo to ach\eve this recommendation.

The goal of a QA Program for linear accelerators is to
assure that the machine characteristics do not deviate signifi-

cantly from their baseline values acquired at the time of
u.."itun." and commissioning.3 There are several publica-

tions that describe procedures and conditions for acceptance

testing and commissioning, and the reader is refened to

these: The Intemational Electrotechnical Commission'''
(IEC), American Association of Physicists in Medicine3'6'7

(AAPM), and American College of Medical Physicss

(ACMP). Many of these baseline values are entered into

treatment planning systems to characterize and/or model the

treatment machine, and therefore can directly affect treat-

ment plans calculated for every patient treated on that ma-

chine. Deviation from the baseline values could thus result in

suboptimal treatment of patients, Machine parameters can

deviate from their baseline vaìues as a result of many rea-

sons. There can be unexpected changes in machine perfor-

mance due to machine malfunction, mechanical breakdown,

physical accidents, or component failure. Major component

replacement (waveguide, bending magnet, etc,) may also al-

ter machine performance from the original parameters' In

addition there can be gradual changes as a result of aging of
the machine components. These patterns of failure must be

considered when establishing a periodic QA program.

It is not the goal of this report to describe the experimen-

tal techniques for performing QA te^st-s, as these tests are

described in a number of publications.'-" We also realize the

increased demands on staff in the current healthcare environ-
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I. INTRODUCTION

LA. Purpose

The AAPM TG-40r rePort published in 1994 is a widely

used and referenced document which includes recommenda-

tions for general quality assurance (QA) tests for medical

Iinear accelerators, Since the publication of TG-40' several

new technologies have been developed and are now com-

monly used in clinical practice. These technologies include

multileaf collimation (MLC), asymmetric jaws, dynamic and

virtual wedges, and electronic portal imaging devices

(EPIDs). Image guidance devices such as cone-beam CT
(CBCT), static kilovoltage (kV) imaging, and respiratory
gating were rarely used in 1994. In addition, TG-40 did not

consider the demands placed on an accelerator by procedures

such as stereotactic radiosurgery (SRS), stereotactic body ra-

diation therapy (SBRT), total body photon irradiation (TBI),

and intensity-modulated radiotherapy (IMRT) treatment,

Also, the quality of linear accelerators in terms of accuracy

and precision has improved in recent years, allowing for pro-

cedures such as SRS, SBRT, and IMRT.
The purpose of this report is to build upon the recommen-

dations of TG-40 for QA of medical linear accelerators in-

cluding the before mentioned technologies (MLC, newer

wedge systems, asymmetric jaws, imaging systems, and res-

Medlcal Physlcs, Vol, 36, No. 9, September 2009
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Tealn I. Daily.

41 9941 99

Machine-type tole¡ance

Procedure Non-IMRT IMRT SRS/SBRT

Dosimetry

X-ray output constancy (all energies)

Electron output constancy (weekly,

except for machines with unique

e-monitorin g requiring daily)

Mechanical

Laser localization

Distance indicator (oDI) @ iso

Collimator size indicator

Safety

Doo¡ interlock (beam off)

Door closing safety

Audiovisual monitor(s)

Stereotactic interlocks (lockout)

Radiation area monitor (if used)

Beam on indicator

2mm
2mm
2mm

NA

37o

1.5 mm

2mm
2mm

Functional

Functional

Functional

NA
Functional

Functional

lmm
2mm
1mm

Functional

ment and recognize the fact that the tests should be simple,

rapid, and reproducible, Since the publication of TG-40 there

have been many QA products designed around the TG-40

table that make execution of these tests more efficient.

TG-40 stated that the test procedures should be able to dis-

tinguish parameter changes smaller than tolerance or action

levels. A definition of repeatabilirl is included in Sec, II C.

As noted in TG-40, the QA program for linear accelera-

tors is very much a team effort, and the resPonsibilities of
performing various tasks are typically divided among physi-

cists, dosimetrists, therapists, and accelerator engineers.

However, we reiterate the recommendation that the overall

responsibility for a linear accelerator QA program be as-

signed to one individual: The qualified medical physicist
(QMP),

The foundation of linear accelerator based QA lies in
Table II of TG-40. Since its publication linear accelerators

have changed not only with respect to their physical con-

struction but also in their roìe as treatment devices, Asym-

metric jaws, dynamic/virtual wedges, and muìtileaf collima-
tors have been added. Intensity-modulated radiation therapy

and image-guided radiation therapy (IGRT) have increased

demands on the accuracy required of the linear accelerator

for precise dose delivery. The types of treatments delivered

with the machine should also have a role in determining the

QA program that is appropriate for that treatment machine,

For example, machines that are used for SRS/SBRT treat-

ments, TBI, or IMRT require different tests and/or toler-

ances. Some older machines may be upgraded (MLCs, portal

vision) in order to perform IMRT or stereotactic radio-

therapy. This will change the machine category for testing

requirements. Solid compensator based IMRT is an option

for some machines that are not IMRT capable' Many of the

mechanical and dosimetric tests that apply to IMRT ma-

chines will therefore be applied to these machines and in
most cases, specific for the Particular manufacturer.

And finally, this report does give recommendations in re-

gards to imaging devices that are connected to the accelera-

tor and with gating as the accelerators operation can be tied

to the respiratory system's signals, This was necessary as

safety, mechanical, and operational attributes of imaging and

gating are tied to the accelerator.

II. QUALITY ASSURANCE OF MEDICAL
ACCELAFATORS

ll.A. General

The recommendations of this report are summarized in six

tables. The first three tables, Table I (daily), Table II
(monthly), and Table III (annual), essentially replace Table II
of TG-40. However, as is evident, the scope of testing and

the number of variables have increased compared to TG-40,

Each table has specific recommendations based on the nature

of the treatments delivered on the individual machine' The

tables are differentiated into non-IMRT or nonstereotactic

machines, IMRT machines, and lMRT/stereotactic machines.

There are also explicit recommendations based on the equip-

ment manufacturer as a result of the design characteristics of
those machines. The recommendations in each table utilize
the QA categories used in Table II of TG-40, dosimetry, me-

chanical, and safety, while adding a new cateSory: Respira-

tory gating, The tests for asymmetric jaws and TBVtotal skin

electron therapy (TSET) are contained in Tables II and III.
Three additional tables were created for dynamic/virtual/
universal wedges (Table IV), MLC (Table V), and imaging
(Table VI). All of these ancillary devices not covered in
TG-40 are discussed in Sec, II D. Test frequencies for each

test are listed in the tables and the rationale for them is dis-
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TABLE Il. Monthly.

4200

Machine-type tolerance

Procedu¡e Non-IMRT IMRT SRS/SBRT

Dosimetry

X-ray output constancy

Electron ouÞut constancy

Backup monitor chamber constâncy

Typical dose rates ouþut consta¡cy

Photon beam profile constancY

Electron beam profile constancY

Electron beam energy constancy

Mechanicsl

Light/radiation fi eld coincidenceb

Light/radìation field coincidenceb (asymmeric)

Distance check device for lasers compared with
front pointer

Gantry/collimator angle indicators
(@ cardinal angles) (digital only)

Accessory trays (i.e., port film graticle tray)

Jaw position indicators (symmetric)"

Jaw position indicators (asymmetric)d

Cross-hair centerin g (walkout)

Treatment couch position indicators"
ìly'edge placement accuracY

Compensator placement uccuru"Yr

Latcbing of wedges, blocking traYs

Localizing lasers

NA

2 mm/I"

12 mm

2Vo

270 (@ IMRT dose rate)

r%

lVo

2Vol2 mm

270 (@ sterco dose rate, MU)

Safety

Laser guard-interlock test

Respiratory gating

Beam output constancy

Pbase, amplitude beam control

In-room respiratory monitoring system

Gating interlock

cussed in Sec. II C. This task group (TG) considers that all of
the tests included in the tables are imPortant for ensuring the

equipment to be suitable for high quality and safe radiation

treatments, For example, in reference to physical wedge

placement accuracy, Table II notes a monthly placement test

with an accuracy of 2 mm. Deviations greater than 2 mm

could result in errors as much as 27o af clinically relevant

depths,
A. consistent beam profile is an important quantity for ac-

curate and reproducible dose delivery in radiotherapy' Beam

uniformiry was addressed in TG-40 Table II with flatness

constancy, i,e., consistent flatness and symmetry tolerance

2 mm or l7o on a side

I mm or l% on a side

lmm

1.0"

2mm
2mm
1mm
lmm

2 mm/I"
2mm
lmm

Functional
il mm

I mm/0.5"

<11mm

Functional

2%

Functional

Functional

Functional

levels, Constancy is sPecifically associated with flatness;

however, symmetry tolerance can be interpreted as either ab-

solute, regardless of reflection reference, or as constant val-

ues, taking into account the reflection reference, i,e., left to
right or right to left, 'We believe this needs further interpre-

tation in order to detect excessive changes in relative sym-

metry via sign change that would still fall within the toler-

ance of absolute symmetry value. For example, a cross-plane

right/left symmetry drift from *3Vo to -37o is within the

tolerance of TG-40 Table II but constitutes a beam shape

change of 6Vo. Therefore, the monthly and annual tolerance

values have been edited to take this into account and still

uDose monitoring as a function of dose rate.
b¡-ight/radiation -fieìd 

coincidence need only be checked monthly if light field is used for clinical setups.

'Tolerance is summation of total for each width or length.
dAsymmetric jaws should be checked at settings of 0'0 and l0'0'
'Lateral, longitudinal, and rotational.
tõ;;;;;"î;;ã ivrnr t.olia compensators) require a quantitative value fo¡ tray position (wedge orblocking tray slot) set at a maximum deviation of l 0

mm f¡om the center of the compensatol tray mount and the cross hairs'
sCheck at collimator/gantry angle combination that places the latch towa¡d the floor.

Medical Phy8lcs, Vol. 36, No. 9, September 2009
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T¡s¡-s III. Annual

4201

Machine-type tolerance

Procedure Non-IMRT IMRT SRS/SBRT

Dosimetry

X-ray flatness change from baseline

X-ray symmetry change from baseline

Electron flatness change from baseline

Electron symmetry change from baseline

SRS arc rotation mode
(range: 0.5-10 MU/deg)

X-ray/electron ouþut calibration (TG-51)

Spot check of field size dependent
output factors for x ray
(two or mo¡e FSs)

Output factors for electron applicators
(spot check of one applicator/energy)

X-ray beam quality (PDDro or rUnl!)
Electron beam quality (R5o)

Physical wedge transmission
factor constancy

X-ray monitor unit linearity
(output constancy)

Elect¡on monitor unit linearity
(output constancy)

X-ray output constancy vs dose rate

X-ray output constancy vs gantry angle

Electron output consta¡cy vs
ganty angle

Electron and x-ray off-axis factor
constancy vs ganu-y angle

Arc mode (expected MU, degrees)

TBI/TSET mode

PDD or TMR and OAF constaDcy

TBI/TSET ouÞut calibration

TBI/TSET accessories

Mechanical

Collimator rotation isocenter

Gantry rotation isocente¡

Couch rotation isocenter

Electron applicator interlocks

Coincidence of radiation and
mechanical isocenter

Table top sag

Table angle

Table travel maximum range

movement in all di¡ections

Stereotactic accessories, lockouts, etc.

Safety

Follow manufacturer's test procedures

Respiratory gating

Beam energy constaDcy

Temporal accu¡acy of phase/amplitude
gate on

Calibration of sunogate for respiratory
pbase/amplitude

Interlock testing

lVo
+ l?o

lVo
+ lVo

NA

+17o (absoìute)

2?ofo¡ ñeld size <4X4 cm2,l%o>4x4 cm2

a27ø from baseline

a17o from baseline

11 mm
+29o

+5?o (2-4 MU), +2Vo >5 MU

+2Vo >5 MU

+27o from baseline

llTo f¡om baselìne

t I 7o from baseline

+l7o from baseline

tlTo from baseline

Functional

lEo (TBl) or I mm PDD shift (TSBT) from baseline

27o from baseline

27o from baseline

i 1 mm f¡om baseline

I I mm f¡om baseline

t 1 mm from baseline

Functionaì

12 mm from baseline

2 mm f¡om baseline

a2 mm

NA

Functional

2Vo

100 ms of expected

100 ms of expected

Functional

Monitor units set vs delivered:

1.0 MU or 27o (whlchever is greater)

Gantry arc set vs delivered:

1.O" or 27o (whichever is greater)

+SVo (2-4lúU)
+2Vo >5 MU

1l mm from baseline

Functional

NA

+2Vo 25 MU

l2 mm from
baseline

NA

Medlcal Physlcs, Vol. 36, No. 9, September 2009
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T¡¡us IV Dynamic/universal/vifual wedges.

4202

Dynamic-including EDW (Va¡ian), virtual (Siemens), unive¡sal (Elekta) wedge quality assurance

Tolerance

Procedu¡e Dynamic Universal VirtualFrequency

Daily
Monthly

Annual

Morning cbeck-out run for one angle

Wedge factor for all energies

Check of wedge angle for 60', full field
and spot check for intermediate angle, freld size

Functional

C.A. axis 45' or 60" WF C.A. axis 45' o¡ 60" WF 570 from unity,

(within 27r)" (within 270)" othetwise 2Vo

Check of off-center ratios @ 80% field width @ l0 cm to he withinZ7o

"Recommendation to check 45" if angles other than 60' a¡e used.

maintain the TG-40 intent. The tolerance values are also

stated such that new developments in treating beams without
flattening filters are considered.

In our updated tolerance table, the monthly tolerance val-

ues are specific to a consistent beam shape, where baseline

off-axis factors (OAFs) were measured with a QA device

immediately f,ollowing beam commissioning or uPdated by

the annual review. Ongoing QA measurements are compared

to the baseline off-axis factors. Chosen point locations that

fall within the core of the field fas an example four points off
axis in multiple directions within 807o of an agreed upon

field size (FS)] should have an average of their absolute val-

ues within the tolerance value in Table IL This is expressed

AS

off-axis points, and TP¿=(MP¿/MP6') where M represents

the measurement value and C is the central axis measure-

ment. Similarly, the baseline Points are represented by BP¿

=(MBP¿/MBPC)
The annual table in TG-40 included a 27o tole¡ance for

"off-axis factor constancy," with recommended testing at

various gantry angles, but there was no mention of flatness or

symmetry, 'We have added this as a Profile comparison to

baseline commissioning data in a \arge field size; this in-

creases the sensitivity to detect beam shape changes that re-

sult from a beam energy change or target change that may be

due to long term aging effects. The recommended field size

is 30 x 30 cm2 or greater for conventional x rays; the largest

field size for special x-ray applications if <30 X 30 cm2 and

the largest applicator for electrons, The flatness and symme-

try values in the center 807o FS of the measured profile' as

defined during machine commissioning, should not deviate

from the baseline by more than the tolerance values in Table

III. We believe that this test expansion is justified since the

100Vo < folerunce%o,

where TP¿ and BP¿ are off-axis ratios at test and baseline

points, respectively, at off-axis point L, N is the number of

TABLB v. Multileaf collimation (with differentiation of IMRT vs non-IMRT machines)'

Procedure Tolerance

Qualitative test (i.e., matched segments, aka "picket

fence")

Setting vs radiation field for two patterns (non-IMRT)

Backup diaphragm settings (Elekta only)

Travel speed (IMRT)

Leaf position accuracy (IMRT)

MLC transmission (average of leaf a¡d interleaf
t¡ansmission), all energies

Leaf position repeatability

MLC spoke shot

Coincidence of tight field and x-ray field (all energies)

Segmental IMRT (step and shoot) test

Moving window IMRT (four cardinal gantry angles)

Weekly (IMRT macbines)

Monthly

Annually

Visual inspection for discemable deviations such as an

inc¡ease in interleaf transmission

2mm
2mm

Loss of leaf sPeed )0.5 cm/s

I mm for leaf positions of an IMRT field for four

cardinal gantry angles, (Pìcket fenc¿ test may be used'

test depends on clinical planning-segment size)

10.570 from baseline

+1.0 mm

=1.0 mm radius
+2.0 mm

<0.35 cm max. eror RMS, 957o of error counts

<0.35 cm

<0.35 cm max, error RMS, 957o of errot counts

<0.35 cm

Medlcal Physlcs, Vol, 36, No, 9, September 2009
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TABLE VI. lmaging.

4203

Application-type tolerance

Procedure non-SRS/SBRT SRS/SBRT

Planar kV and MV (EPID) imaging

Collision inte¡locks

Positioning/repositioning

tmaging and treatment coo¡dinate coincidence
(single gantry angle)

Cone-beam CT (kV and MV)

Collision interlocks
Imaging and treatment coordinate coincidence

Posi tioning/repositioning

Planar MV imaging (EPID)

Imaging and treatment coordinate coincidence
(four cardinai angles)

bùcallng

Spatial resolution
ConÍast
Uniformity and noise

Planar kV imagingd

Imaging and úeatment coordinate coincidence
(four cardinal angles)

Scaling

Spatial resolution

Contrast

Uniformity and noise

Cone.beam CT (kV and MV)

Geomet¡ic distortion

Spatial resolution

Confast
HU constancy

Uniformity and noise

Planar MV imaging (EPID)

Full range of travel SDD

Imaging dose"

Planar kV imaging

Beam quality/energy

Imaging dose

Cone-beam CT (kV and MV)

Imaging dose

Dailyu

Monthly

Annual (A)

Functional
<2 mm

12 mm

Functional
<2 mm

<l mm

12 mm

<2 mm

Baseline"

Baseline

Baseline

=2 mm

12 mm

Baseline

Baseline

Baseline

=2 mm

Baseline

Baseline

Baseline

Baseline

15 mm

Baseline

Baseline

Baseline

Functional

31 mm

3l mm

Functional

sl mm

31 mm

ll mm

12 mm

Baseline

Baseline

Baseline

sl mm

=1 mm

Baseline

Baseline

Baseline

3l mm

Baseline

Baseline

Baseline

Baseline

t5 mm

Baseline

Baseline

Baseline

"Or at a minimum when devices a¡e to be used during treatment day.
bscaling measu¡ed at SSD typically used fo¡ imaging.

"Baseline means that the measured data are consistent with or better than ATP data.
dkv imaging refers to both 2D fluoroscopic and radiographic imaging.

"Imaging dose to be repofed as effective dose for measu¡ed doses per TG 75"

Medlcal Physlcs, Vol, 36, No. I, September 2009
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annual test is more comprehensive, intended to uncover

changes that may have remained undetected during more fre-

quent but less rigorous testing throughout the year. Note that

the tolerance value is not absolute in that it should not be

interpreted as a comparison to the machine specification; in-

stead it is a tolerance value from the baseline. The expansion

of tests is also justifiable due to the fact that since TG-40 and

post-IMRT, the selection of available QA tools makes annual

testing less burdensome; these tools range from 3D water

scanning tanks to large atea detector arrays. The proper tools

shouìd be chosen by matching the detectors and software to

the needs and sensitivity requirements.

ll.B, Test frequencies

As with TG-40, testing is distributed among daily,

monthly, and annual QA frequencies. The underlying prin-

ciples lor test frequency lollow those of TG-40 and attempt

to balance cost and effort with accuracy, In this report there

are additional factors that affect the lrequency of the tests,

specifically the type of treatments delivered on the machine

and the inherent design of the machine. For example' some

linacs are designed with independent photon and electron

monitor chamber systems (e.g,, Siemens), lt is recommended

that each independent monitor chamber system should be

checked daily.
The daily (or in some cases weekly) tests include Param-

eters that can affect dose to the patient by dosimetric (output

constancy) or geometric (lasers, oPtical distance indicator,

field size) means. The daily safety tests still include audiovi-

sual monitoring of the patient and testing of the door inter-

lock, With respect to EPID and kV imaging, the operation

and functionality are tested daily, as well as collision inter-

locks. The daily tests are typicalìy performed by the morning

warm-up therapist, who should be trained by a quaìified

medicaì physicist with a we)l defined policy and procedure to

follow if any of the tests are found to be out of tolerance.

Monthly tests include those that have a lower likelihood of
changing over a month (e,g., tray position or profile

consistency-which also serves as an energy check for pho-

tons). Monthly tests for respiratory gating have been added

as well as more quantitative tests for EPIDs and kV imaging'

These tests are typically more involved and are generally

performed by the QMP. The annual tests are a subset of the

tests performed during accePtance testing and commission-

ing procedures. During the annual review of dosimetry sys-

tems, constancy factors are either established, reconfirmed,

or updated.
Several authors have attempted to develop a systematic

approach to developing QA frequencies and action

levels.37-3e More recently the work being perfornrcd by Task

Group 10040 of the AAPM, TG 100-A method for evaluat-

ing QA needs in radiation therapy fbased on "Failure modes

and effects analysis (FMEA)"]-promotes individual depart-

ments to be responsible for development of unique QA pro-

grams based on procedures and resources performed at indi-

vidual institutions, Institutional deviations from some of
these recommendations are expected based upon the institu-

4204

tion's poìicy and procedures; the clinical significance of
these deviations may be mitigated by other control methods

that are not anticipated in this document. In the case of de-

creasing the frequency of a particular test, the results of the

test must be examined and be validated with an appreciable

history of that test and based on sound statistical principles.

That decision must also be correlated with the documented

analysis of the potential impact of catastrophic results in the

event of an occurrence By FMEA analysis, an institution can

estimate the degree of harm due to a failure aìong with (ìack

of) detection and occurrence probabilities. We reiterate the

recommendations of TG-401 that the QA program should be

flexible enough to take into account quality, costs, equipment

condition, available test equiPment, and institutional needs.

However, we do recommend using the tests and frequencies

outlined in the tables that follow until methods such as TG-
100 supersede this report.

ll.C. Guidelines for tolerance values

The original tolerance values in TG-40 were adapted from

AAPM Report 13. Report 13 used the method of quadratic

summation to set tolerance values for individual machine

parameters. These values were intended to make it possible

to achieve an overall dosimetric uncertainty oT +57o and an

overall spatial uncertainty of +5 mm. These tolerances are

fufiher refined in this report and those quoted in the tables

are specific to the type of treatments delivered with the treat-

ment unit. For example, the coincidence of collimator, gan-

try, and couch axes with the isocenter is recommended to be

within I mm for a stereotactic machine and within 2 mm for

other machines.
To clarify the relationship of tolerance values with varia-

tions from dosimetric baseline values or deviations from ab-

solute mechanical values established during acceptance test-

ing, we provide the following definitions.

tt.C.1. Acceptance testing procedure standards

During the process of acceptance of equipment the sup-

plier demonstrates its performance to the satisfaction of the

customer against specifications, which should be part of the

agreed contract. The dosimetric and mechanical measure-

ments should satisfy the agreed upon specification values'

Acceptance testing and commissioning set the baseline for
future dosimetric measurements for beam performance con-

stancy and verifies that the equipment is mechanically func-

tional and operates within certain tolerances from absolute

specified values.

ll.C.2. Commissioning baseline values

Upon acceptance of the equipment, treatment beam char-

acteristics needed for clinical use are established by the com-

missioning process. Often some of tbe beam characteristics

may have been already acquired during the acceptance test-

ing procedures. These beam characteristics establish the

baseline values to be checked relative to constancy during

future dosimetric quality assurance measurements.
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ll.C.3. Tolerances and action |evels

The spirit and intent of TG 40 are maintained and further

clarified; the tolerances listed in the tables should be inter-
preted to mean that if either a baseline parameter measured

during AI exceeds the tabulated value or the change in the

baseline parameter exceeds the tabulated value, then an ac-

tion is required. Therefore, if ongoing QA measurements fall
outside the tolerance levels (allowed deviation) in the tables,

the equipment should be adjusted to bring the measured val-

ues back into compliance: the tolerances are action levels [a
hierarchy of steps taken by the medical physicist (MP) and

QA staff]. However, if certain baseline parameters barely sat-

isfy the tolerance value repeatedly, an appropriate action

should be taken to corect the equipment. These actions

should be set by the MP in terms of the leveì of action
(inspection, scheduled, or immediate stoppage) to be taken

and under what circumstances, The actions should be well
known by all personnel involved in the QA process.

It is not our intention to make prescriptive recommenda-

tions on the type of action but rather provide guidance as to

the types of actions that are needed in the QA process' We

believe there are three types of actions, with an action prior-

ity ranking from lowest to highest, as follows,

. Level 1: Inspection action. From repeated QA proce-

dures, there are measurement values that become ex-

pected under normal operating conditions. A sudden and

significant deviation from the expected value should be

called to the attention of the MP, even if the measure-

ment itself does not exceed the table tolerance value,

Some measured values may be affected due to interven-

tion outside of the normal linac operation or measure-

ment. For example, a change in personnel, setup, or

maintenance event may cause a measurement shift. The

change may also be indicative of a machine problem

that is not yet out of tolerance QA but a change none-

theless, Treatments should continue, but the cause

should be investigated during routine QA.
. Level 2: Scheduled action. 'We present two examples

which could require scheduled action, First, consecutive
results of a QA procedure that are at or near the toler-

ance value should cause investigation or scheduled

maintenance into the problem within one to two work-
ing days. Second, a single result that exceeds the toler-

ance value, but not excessively, should cause investiga-

tion or scheduled maintenance, Under these conditions,
deviations may slightly exceed the tolerance, but the

clinical impact over the course of a few days (<l
week) may not be significant, Treatment may continue,
but mitigation of the cause should be scheduled to take

place within one to two working days,
. Level 3: Immediate action or stop treatment action or

corrective action. A measurement result could require

an immediate suspension of the treatment function re-

lated to the dosimetric parameter measured. Examples

for complete suspended use of the linear accelerator

could be as simple as nonfunctional safety interlocks or
as extreme as an excessive error in a dosimetry Param-
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eter. Specified treatment functions should not continue

until the problem is corrected.

With these three action levels, there is an institutional

need to specify the deviations from baseline values and tol-

erances associated with levels 2 and3. This should be carried

out by the QA committee as discussed in the TG-40 report
(Sec, B.LC). The level I parameters' thresholds cannot be

specified by the committee; these thresholds evolve from the

QA data. The level I threshold is not a critical requirement

but it can lead to significant improvements in the QA pro-

gram. The report from TG-100 is expected to address some

of these issues.

tt.C.4. lJncertainties, repeatability, and precision

The TG-40 reportl stated that test procedures should be

capable of distinguishing parameter changes that are smaller

than tolerance or action levels. Here we attempt to further

clarify this requirement and offer some examples. There is an

associated measurement uncertainty that depends upon the

technique used, the measuring device, and the person using

the device and recording the measurement.

. Measurement uncertainty (or accuracy) is in reference

to an expected error of the measurement result with
respect to a defined standard (baseline value).

. Measurement repeatability is in reference to the de-

vice's measurement statistics, i,e., with no change in the

quantity being measured and no change in the measure-

ment setup, the recorded values from repeated measure-

ments will have a standard deviation about the mean,
. Measurement precision is in reference to the measuring

device's scale resolution of the display,

For example, a dosimetry chamber/electrollleter nray havc

a measurement precision of 0.0lVo on a full scale four digit
display, measurement repeatability with a deviation of the

mean of O.05Vo after ten repeated measurements, and a mea-

surement unceftainty of l.5%o absolute dose, Many of the

tolerance values in the tables are with respect to baseline

values from the QA measuring device, measured at the time

of commissioning. The measurement repeatability of the de-

vice and technique must be less than the tolerance level for
the parameter being measured. We recommend that the mea-

surement system and procedure repeatability be such that

two standard deviations for three or more repeated consecu-

tive measurements are less than the tolerance value,

The tolerance values in the tables have an interdepen-

dence with test frequency. Devices used for daily QA output

constancy may provide data for tests normally performed on

a monthly basis. However, the monthly tests are expected to

be performed at a higher level of skill and with a higher level
of test equipment and therefore those measurements carry a
tighter tolerance value. Therefore, when a procedure is per-

formed on a more frequent schedule than required, the QA
committee may include the more frequent measurements

with a different tolerance value as listed in this report's

tables. This will become apparent when establishing the level
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I action level. However, the tolerance values in this report
should be rigorously maintained for the specified procedure

frequency.

ll.D. Ancillary treatment devices not in TG-40

The AAPM TG-40 report made it clear that new devices
coming on-line during this time period (1994) would be be-

yond the scope of the report, The TG-40 report did not ad-

dress asymmetric jaws, dynamic/virtual wedging, or multi-
leaf collimation. However, task groups addressing each of
these new technologies never formed, or the final repofts

were written after TG-40 was published, for example, the
multileaf collimation TG-5041 report, Klein et a/.1s published
a manuscript on a QA program for ancillary high technology
devices on a dual-energy linear accelerator that included
asymmetric jaws, dynamic and virtual wedges, multileaf col-
limation, and electronic portal imaging. This paper was

based on one institution's equipment and process for QA. In
addition, the technologies themselves have manifested into
more modern and complicated devices, especially the use of
multileaf collimation for IMRT.

This section addresses these ancillary devices/options in
terms of QA processes required to support them, Vy'e have

incorporated asymmetric jaws within the revised Table II
(TG-40) recommendations, while separate tables have been

created for MLC and dynamic/virtual wedges, This task
group makes specific recommendations for asymmetric jaws,
jaw based wedge delivery systems, and multileaf collimation
that are both vendor specific and operation specific. This was

necessary due to the differences among the systems. The
following sections outline these specific recommendations.

ll.D.1. Asymmetric jaws

Slessinger et a1.42 published one of the earliest papers on

implementation of asymmetric jaws including calculation
schemes and QA. For asymmetric jaws, there should be ad-

ditional scrutiny for beam matching and the accuracy of
dynamic/virtual wedge delivery which depends strongly on
jaw positioning accuracy. For example, Klein el a/."' pub-
lished a paper using a single isocentric technique relying on

asymmetric jaws with beam matching at the isocentric plane

for breast irradiation. To address this, the recommendation
was to perform monthly lighrradiation coincidence and

asymmetric jaw positional accuracy for each jaw used clini-
cally at 0.0 cm (for beam matching) and also at 10.0 cm
(retracted from central axis). The testing of the jaws posi-
tioned at 0,0 can be performed with a single film to demon-
strate nondivergent field matching.

ll.D.2. Dynamic/virtual/universal wedge

Before IMRI modulation of the beam during treatment
was accomplished by computer controlled movement of the

collimating jaw while the beam was on using computer
control.44 These technologies, dynamic (later enhanced dy-
namic wedge) and virtual wedges, were clinically introduced
by Varian and Siemens, respectively. Jaw accuracy for the
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dynamic wedge-type delivery published by Klein et al.4s

showed that very small changes in jaw position could affect
the dynamic wedge factor. The dynamic wedge reports
(Klein,rs Liu,a6'a1 and Beavisas) all pointed to individual in-
stitution recommendations for dynamic jaw delivery to de-

liver a wedge field. Zhu et al.ae published similar recommen-

dations for virtual wedge, As these technologies rely on

computer delivery of jaw position in a given instant or per-

centage of monitor units (MUs), there should be scrutiny of
the embedded tables that map the location of jaw position in

relationship to time (fraction of MU to be delivered). In this

report, we include the Elekta universal wedge within this

category (described by Philìips er a1.50), as computer control
moves the fixed intemal 60o wedge in place to yield an ef-

fective wedge angle when combined with an open field, The
recommendations in Table IV include some simple daily sys-

tematic tests, operational tests of the computer control on a

monthly basis, and annual dosimetric tests. We recommend

that tests be performed with a 45' wedge delivery for sys-

tems that deliver an "effective" wedge angle by using a com-

bination of 60o and open beam. If, however, a faciìity opts to

deliver a 60' wedge as a unique field, then the 60o wedge

angle should be checked.

II.D.3. MLC

Early implementations of multileaf collimationsl-5' *"r.
limited to tests and tolerance recommendations for early

Varian MLC machines. Soon afterward, Jordan and

Williams5a published a paper for Elekta machines and Das ¿t

al.ss for Siemens machines, Mubata et al.zr published a pa-

per dedicated to QA for Varian machines following these

initial papers. In 1998, the AAPM formed a task group
(AAPM TG-504r) to address multileaf collimation, including
extensive sections on multileaf collimator QA. This publica-
tion recommended a scope limited QA program, Although
the task group repoft was published during initial IMRT
impìementations using multileaf collimation, it did not make

recommendations specific for MLCs as used for IMRT, Sub-
sequent publications,e'30'só-61 particularly those by Cosgrove

et a1.62 and Chang et a1.,63 pointed to tests for MLC QA
along with tools for such tests. Vy'e have subsequently recom-

mended testing (Table V) that depends on whether or not the

MLC system is used for IMRT. With regards to the impact of
MLC on IMRI publications have documented the impact of
leaf positioning accuracy and interleaf or abutted leaf t¡ans-

mission on the accuracy of delivered IMRT fields.óa-66

Therefore additional tests of multileaf collimators that are

used for IMRT are recommended, Some of the leaf param-

eters that affect dose delivery for IMRT include leaf posi-

tional accuracy and transmission values. Simple tests, such

as the picket fence test described by LoSasso,6u .un urr..,
positional accuracy qualitatively (by the matching of sequen-

tial segments and leaf transmission, particularly interleaf).
We recommend the picket fence test be performed weekly
with a careful examination of the image acquired by static

film or on-line portal image. On a monthly basis, we recom-

mend expansion of the leaf position accuracy test to account
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for gantry rotation which may affect leaf motion due to
gravitationaì effects imposed on the leaf carriage system.

Loss of travel speed can result in increased beam holds or

gap width er.ors.ó6 MLC travel speed is evaluated with ven-

dor software or by MLC log fiìe evaluation. As an exampìe,

Varian offers a tool for such-analysis.67'ó8 The software takes

data and creates a series of tables and plots, specifically an

error histogram showing all the leaf position deviations, error

RMS showing the calculated root mean square error for leaf

deviations, and beam hold off and beam on plots. As per

manufacturer specifications, the error histogram is deemed

acceptable if 957o of the leaf deviations are less than 0.35 cm

and the maximum error RMS for either carriage is less than

0.35 cm. We have incorporated use of this analysis in Table

V for multileaf collimation for Varian MLCs and recommend

repeating the customer accePtance test procedures on an an-

nual basis, Similar types of analysis software can be devel-

oped for other systems if the ìeaf and time dependent data

can be extracted,
On an annual basis we recommend enhancing the trans-

mission test to include quantitative analysis of the leaf trans-

mission, Recent development of tools utilizing EPID devices

allow for subpixel precision to -detect changes in discrete

locations of an acquired image.6e'?0 As treatment planning

parametrization seeks a global value for leaf transmission' it
is important that the leaf body, side, and end characteristics

do not change over time, the most vulnerable being the leaf

side rigidity due to leaf inderdigitation, as it may affect in-

terleaf leakage, hence the close attention needed' Leaf posi-

tion repeatability, MLC spoke shot, and coincidence of light
field and x-ray field all are tests intended to check the align-

ment of the MLCs. Vendor-specific tests are also recom-

mended depending on the model of MLC used' Each vendor

has unique Preventative maintenance program recommenda-

tions and therefore replacement of MLC motors and leaves

may vary in frequency. Therefore physicists must be aware

of the replacement schedule as post-testing is required. All
tests should reflect the tyPes of treatments delivered in the

department. The method of testing (fiIm, solid state detec-

tors, software, EPID) shall be sensitive enough to detect er-

rors less than the tolerance level and have the ability to ana-

lyze all MLC leaves.

II.D.4. TBI/TSET

For either TBI or TSET QA tests chosen by a qualified

medical physicist are a subset of the commissioning data

sufficient to assure continued proper operation of the accel-

erator. QA tests should replicate test conditions performed

during the commissioning of the technique. In vivo patient-

specific dosimetry should be considered for both TBI and

TSET.
TBI requires very large treatment fields to encompass the

entirety of the patient. Some health care facilities have treat-

ment units specifically designed for total body inadiation'

but it is more common for conventional radiotherapy linear

accelerators to be used. AAPM Report l7 71 is a genetal

reference describing TBI techniques. Report l7 describ¿:s
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phantom and patient dosimetry considerations for TBL IT is

common for the linear accelerator to operate in a special dose

rate mode for TBI treatment, The treatment distance is nor-

mally much greater than the standard 100 cm source-to-axis

distance (SAD). TBI beam modifiers may be employed.

Thus, measurements at extended distance with the accelera-

tor in the TBI mode and with TBI modifiers must be made

when this modality is commissioned' Table III recommends

annual tests of TBI modifiers' transmission constancy if
used, tissue-phantom ratio (TPR), OAF constancy, and mea-

surement of output constancy (+27o) in the TBI mode for the

clinical MU range at clinical dose rates (MU/min). Measure-

ment at two depths is sufficient for confirmation of beam

energy, and a limited number of off-axis measurements suf-

fice for confirmation of OAFs, Some accelerators operate in

a special TBI mode that has identical operating parameters as

the normal non-TBI mode. In this case, annual measure-

ments of the beam energy [percentage-depth dose (PDD) or

TMR] and beam profile (OAF) at the isocenter are sufficient,

TSET is a specialized electron beam technique normally

at energies from 3 to 7 MeV at the patient' T^SET is described

in detait in an AAPM Task Group Report.72 This report de-

scribes irradiation techniques for TSET as well as dosimetric

considerations specific to the technique. The linear accelera-

tor operating parameters, such as dose rate, collimating de-

vice, and perhaps the beam scatterer, differ for TSET from

standard electron beam operating parameters. QA tests

should replicate test conditions done during the commission-

ing of the technique. Table III recommends annual tests of
TSET modifiers' transmission constancy if used, PDD or

other energy check, OAF constancy, and measurement of

output constancy in the TSET mode for the clinical MU

range. Measurement at two depths is sufficient for confirma-

tion of beam energy, and a limited number of off-axis mea-

surements suffice for confi¡mation of OAFs.

Il.D.5. RadiograPhic imaging

This section covers radiographic imaging systems com-

monly integrated with medical accelerators: Megavoltage
(MV) planar imaging, kV planar imaging, and MV or kV

computed tomographic imaging (both serial and cone beam),

Table VI contains QA recommendations for the imaging sys-

tems. Each radiographic imaging device, either 2D or 3D'

has its own geometric coordinate system, similar to the de-

livery system. Even for the 2D portal imaging device which

uses the treatment beam as the imaging source, the manual

methods or software used to manipulate images could cause

some discrepancies with treatment coordinates' Typically' the

imaging coordinate system is correlated with the delivery

coordinate system through a calibration process, It is' there-

fore, critical to ensure the coincidence of these two coordi-

nate systems for different clinical needs of image-guided ra-

diation therapy procedures. The QA item "imaging and

treatment coordinate coincidence" is aimed to test this coin-

cidence and is applicable for each of the imaging systems

considered, ln addition, each system performing patient po-

sitioning and/or repositioning based on in-room imaging sys-
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tems, either 2D or 3D, relies upon vendor software that com-

pares and registers on-board images and reference images.

Quality assurance of this process could be easily done by a

phantom studyT3 with known shifts and is recommended for

each system used clinically. The accuracy of this process

should be tested on the daily basis, especially for SRS/SBRT.

Clinical use of kV imaging devices is being systemati-

cally summarized in TG104,73 although there are no specific

recommendations for the QA tolerances in that report. In this

report, we set basic recommendations for the use of in-room

kV imaging systems. The fundamental goals for kV imaging

in radiation oncology target localization are different from

those in diagnostic imaging, In radiation oncology there is

greater emphasis on the localization accu¡acy. However' the

localization accuracy is dependent on the visibility of the

anatomic structures to be localized, Better image quality

typically leads to better visibility of anatomical structures but

is also proportional to higher imaging dose. It is understand-

abìe that the localization accuracy of some treatment sites

(such as breast portals) may be less sensitive to image qual-

ity than others (such as head and neck). Therefore, it is criti-
cal to carefully balance the desire of image quality and im-

aging dose without compromising the localization accuracy,

A variety of kV imaging systems was recently introduced.

Applications of these kV imaging systems include 2D radio-

graphic imaging, 2D fluoroscopic imaging, and 3D tomogra-

phic imaging as well as 4D imaging associated with organ

motions. Acceptance testing criteria for each imaging system

should be estabìished between the manufacturer and the user.

These acceptance testing criteria should include parameters

related to safety, image quality, imaging dose, and localiza-

tion accuracy. The baseline data (including both means and

ranges or measured values and their upper and lower limits)

established during the accePtance testing should be used for

the QA criteria.
tl.D,S.a. Planar MV ímaging (portal imagers)' Clinical

use of electronic portal imaging devices has been addressed

by TG58?a and is descriueJ wioety in the literature,t1'75-:7't

Recommended QA tests from the TG-58 report are incorpo-

rated in Table VI, though updated to account for on-board-

imaging tests. However, details of the test contents, such as

the dose rate to be checked for imaging quality, the energy,

and the calibration distances, should be determined specifi-

cally for each type of EPID and for each individual institu-

tion. It is important to note that image quality checks (con-

trast, resolution, and noise) should be done for all calibration

modes and energies to be used for imaging.

II.D.5.b. Planar kV imaging. The basic QA for planar kV
imaging system mainly handles 2D x-ray imaging, either

with radiographic imaging (single shot of a planar image) or

continuous fluoroscopic imaging. Radiographic 2D imaging

is very powerful in localizing bone structures and internal/

implanted markers with higher density' It is also fast with

negligible imaging dose. Fluoroscopic imaging is useful in

monitoring organ motion but caution should be paid for im-

aging dose, The baseline data from acceptance testing are

recommended as criteria for imaging quality QA. The user
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should maintain the image quality not poorer than those data'

The criteria for the SRS/SBRT should be based on rigid-

body phantom tests.

ILD.S.c. Serial qnd cone-beam CI' Basic recommenda-

tions for the QA of axial and CBCT systems' including both

kV78 and MVTe are found in Table VI' These tools are pri-

marily used for target localization, which provides excellent

soft tissue and volumetric information' In this report, serial

CT should inciude both axial and helical CT and mainly

¡efers to the CT-on-rail system, The positioning and reposi-

tioning accuracy should include couch movement from the

treatment position to the imaging position. The QA for to-

motherapy which uses helical serial MV CT, will be dis-

cussed in a separate AAPM rePort (TG-148)' Although spa-

tial accuracy of image reconstruction is paramount and most

heavily emphasized, image quality parameters (e.g., contrast,

noise, uniformity, and spatial resolution) are important as-

pects that should also be considered. Additionally, manufac-

turer's recommendations for imaging systems recalibration

procedures should be followed unless the user has shown in

extensive studies that the procedure frequency can be re-

duced. Since such imaging systems are often used daily and

are capable of delivering significant radiation dose, a direct

measure of imaging dose and beam quality/energy is recom-

mended at least annually. As with the recommendations for

kV imaging, the baseline data (including both means and

ranges or measured values and their upper and lower limits)

established during the acceptance testing should be used for

QA criteria. Coniistent wiìh r.commendations of TG-7536

("Management of imaging dose during IGRT")' the tolerance

for variation of imaging dose and beam energy from baseline

measurements identified during acceptance testing should be

established such that the patient experiences clinically insig-

nificant increases in stochastic and deterministic risk while

maintaining image quality Parameters, We believe that an

annual review of imaging dose is sufficient due to minimal

impact on overall dose and by virtue of existing daily/

monthly reviews of many parameters that would detect

changes that could potentially affect dose, For the Siemens

MV CBCT the beam calibration parameters are typically

very similar to the treatment beam, yet they are unique and

independent, so the calibration of dose should be specifically

checked for the MV CBCT beam. The frequency of measur-

ing dose and beam quaìity/energy depends on the likely sys-

tem stability and details of clinical utilization; for example, if
the imaging dose is included in the treatment plan but repre-

sents < lOVo of the prescribed dose, a 20Vo variation in im-

aging dose will still only result in a 27o dose error. This

report recommends annual assessment of imaging dose,

which may be deemed to be required more frequently by the

individual user based on clinical utilization and observed

system stability,

I I. D.6. Respi ratory g ati ng

Respiratory gating, at the time of the repoft, is an emerg-

ing technology, As such, QA methods will need to evolve in

tandem with the technology. AAPM Report 9180 (TG-76),

Medlcal Physlcs, Vol. 36, No.9, September 2009



4209 Klein el ar.: Ta6k Group 142 Reportl QA of Medlcal Acceleralors

published in 2006, described all aspects of the management

of respiratory motion in radiation oncology, including imag-

ing, treatment planning, and radiation delivery, Various con-

figurations and techniques for implementation of respiratory

gating are described in TG-76, The TG-76 repoft also con-

tains technology-specific QA recommendations. Though

there are different avenues of implementation, all respiratory

techniques fundamentalìy require a synchronization of the

radiation beam with the patient's resPiratory cycle. Charac-

terization of the accelerator beam under respiratory gating

conditions is done during commissioning of this modality.

Dynamic phantoms which simulate human organ motions as-

sociated with respiration are recommended to test target lo-

calization and respiratory gated treatment accuracy, Tables II
and III include tests for respiratory gated accelerator oPera-

tion, including measurement of beam energy constancy'

beam output constancy, temporal accuracy of phase/

amplitude gating windows used, calibration of surrogate for

respiratory phase/amplitude (detailed below), and interlock

testing, One approach to performing these measurements

was described by Bayouth et al.,8r where gating windows

from 250 to 1500 ms were considered, Beam energy and

output constancy were quantified with a pair of ion chambers

(10 and 20 cm depths) measuring simultaneously for each

gated period; it was found that all dosimetric parameters

were within !2Va for gating windows >500 ms on a Si-

emens accelerator. The relationship between temporal accu-

racy and phase/amplitude gate used was established by gated

treatment delivery exposing the radio-opaque target attached

to motion phantom, where the geometric center of a radio-

opaque target was known at each phase/amplitude relative to

the beam central axis, These images were acquired on radio-

graphic film but could also be acquired on an EPID. Table III
provides tolerance values to be verified during annual QA;
the 100 ms tolerance for temporal accuracy assumes the

moving object travels at speeds no greater than 20 mm/s,

which would result in 2 mm of positional uncertainty. The

QMP should maintain a tolerance consistent with spatial un-

certainty values accounted for in the treatment planning Pro-

cess. Site-specific and technique-specific tests should be used

to supplement these general recommendations. For example,

several diffe¡ent types of surrogates of respiratory pattern

may be used clinically (e.g., optical, strain-gauge belts with

pressure sensors, and spirometry); the QMP should verify the

phase and amplitude indicated by the surrogate do not

change significantly over time as is relevant to how they are

applied clinically, Calibration of the sensor for respiratory

phase/amplitude, which has not been described in the litera-

ture, consists in validating constanÇy between a known

location/movement of the surrogate and its response, An ex-

ample test for the pressure sensor is placing a series of fixed

weights on the sensor and determining the gain and offset

vaìues that produce a desired amplitude (e'g., 50Vo), For op-

tical systems, this can be accomplished by placing a fidu-

cially marked block (surrogate) at a series of fixed known

locations within the field of view and comparing the reported
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displacements to the known values' Once spatial accuracy is

confirmed, phase confirmation can be established with a pe-

riodic motion phantom.

III. SUMMARY OF RECOMMENDATIONS/
IMPLEMENTATION SCHEME

The tabulated items of this report have been considerably

expanded as compared with the original TG 40 reportl and

the recommended tolerances accommodate differences in the

intended use of the machine functionality (non-IMRT' IMRT'

and stereotactic deliverY).

(l) It is recommended that a departmental QA team be

formed to support ail the QA activities and draft neces-

sary policies and procedures. These policies and proce-

dures should be readily available to all members of the

departmental QA team on hard copy and online. The

policy should establish the roles and responsibilities of
involved QA personnel. For QA measurements, detailed

instructions on equipment use' cross calibration of these

devices, measurement frequency, and documentation of
the results should be provided, In case of suspected mal-

function of the equipment, poìicies and procedures

should also provide alternative methods for measure-

ment.
(2) The first step in implementing the recommendations is

to establish institution-specific baseline and absolute ref-

erence values for all QA measurements. The QA team

needs to meet regularly and monitor the measurement

results against the established values to (l) ensure the

machine performance and (2) determine any significant

dose deviations from the treatment planning calcula-

tions. There are many commercially available QA de-

vices that could be used for daily, weekìy, and monthly

QA. The manufactures of these devices supply descrip-

tive procedures that guide the user in utilizing these QA
devices correctly. It is recommended that such devices

be checked for accuracy and consistent performance

prior to use for any specific QA procedures based on the

manufacturer guidelines, These devices should also be

evaluated for proper use and appropriateness of the par-

ticular QA test.
(3) A QMP should lead the QA team. It should be her/tris

responsibility to Provide adequate training of the other

team members, such as the therapists and the dosim-

etrists, so that they clearly understand and follow poli-

cies and procedures, For example, training on the oPera-

tion of the QA equipment may cover appropriate

warm-up period, how to interpret the measured data,

what to do when tolerance levels are exceeded, etc. It is
recommencle<ì that the QMP provide the proper action

level and methods of notification in the case tolerances

are exceeded.
(4) In general, the daily QA tasks may be carried out by a

radiation therapist using a cross-calibrated dosimetry

system, For such tasks, we recommend using robust and

easy-to-setup equipment. For example, a plastic phan-

tom cube with a thimble ionization chamber insert may
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be used lor the checking output constancy. In most

cases, the flat edge and the surface of the phantom can

be also used to check the alignment of in-room lasers.

Commercial flat-panel multidetector arrays with appro-

priate buildup material may be also used for daily QA.
The advantage of such equipment is that it allows effi-
cient check of other beam parameters such as the flat-
ness and symmetry without repeated setup of the equip-
ment. Due to frequent use of the daily QA equipment,

correction factors influencing the detector response

should be carefully documented, These may include
temperature and pressure correction factors for a vented

chamber, electrometer calibration factors, leakage cor-

rections, etc. Alì results should be documented in either
a permanent electronic or hardcopy format and should

be readily available for inspection purposes, There
shouìd be clear guidelines for the personnel performing

the tests as to the appropriate action to take if a test is
out of tolerance. These guidelines would generally in-
clude notilying a physicist, In addition, the QMP should

review and sign off on the reports at a minimum of once

Per month.
(5) Monthly QA tasks should be performed by a QMP or by

individuals directly supervised by a QMP. It is recog-

nized that there is overlap on some test items for daily,
monthly, and annual. This overlap in frequency should
have some level of independence such that the monthly
check would not simply be a daily check. This can be

achieved with independent measurement devices, but the

full extent of monthly independence from the daily mea-

surements is decided upon by the QMP. This involve-
ment should incìude validation of devices through re-

dundant measurements and validation of the daily
process by examination of the records. For example, if a

multidetector array is used for the daily output nleasure-

ment and the monthly dosimetry measurements use the

same multidetector array, then an ionization chamber
with a phantom should be compared with the output
measurement of the array on an annual basis, including
reference to past baseline values. This provides confi-
dence in the daily device and will identify trends that
may otherwise go undetected over the course of a long
period of time such as I year. Such comparison enables

effective use of minimal equipment in institutions with
limited resources, As for the daily QA tasks, all results

should be documented in either a permanent electronic
or hardcopy format and shoutd be readily avaiìable for
inspection purposes. It is impoÍant for the physicist to
cross calibrate any equipment used with equivalent or
sunogate systems. There should be clear guidelines for
the personnel performing the tests as to the appropriate
action to take if a test is out of tolerance. These guide-

lines would generally include secondary checks and no-

tification to the QMP. In addition, the QMP should re-

view and sign off on the reports within 15 days of
completion.

(6) The annual QA items in the report represent the most
extensive tests on the machine performance, These
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checks are sometimes adopted by the city or state regu-

latory agencies to ensure adequate functionality of the

linear accelerators for patient and environmental safety

concems, For this reason, it is recommended that the

annual measurements be performed by a QMP with in-
volvement of other QA team members. It is highly rec-

ommended that QA devices and equipment, such as ion-

ization chambers and water scanning tank, should be

adequately checked prior to any measurements. The

measurements should be carried out using commission-
ing quatity equipment as recommended by the forthcom-

ing AAPM TG-106 report.T
(7) An end-to-end system check is recommended to ensure

the fidelity of overall system delivery whenever a new or

revised procedure is introduced. This can be done by

creating a set of sample treatment plans typical of the

facility's clinical caseload, transferring the plan data

across the data network, and delivering them at the treat-

ment machine. If the record and verify (R&V) system is

a conduit for data, it must be included in the end-to-end

testing. End-to-end tests are necessary whenever soft-

ware changes occur with the treatment planning soff
ware, R&V software, or delivery system software. In
particular, point dose measurements should be per-

formed for treatment plans to ensure constancy between

the dose calculation and the treatment delivery process,

These end-to-end tests should be documented for the life
of the various system components.

(8) During the annual QA review, absolute machine output

should be calibrated as per the TG5l calibration
protocols2 using an ionization chamber with a NIST
traceable calibration factor. Once the machine output has

been calibrated, all secondary QA dosimeters including

the daily QA and the monthly QA devices should be

cross-checked against such calibrations. Although our

report did not make specific recommendations regarding

independent acceptance tests for a new machine, we pro-

mote the use of the annual QA tests recommended by

this report to be used as a general guide when reviewing
vendor-specific acceptance tests and tolerance values.

Upon completion of the measurements, it is recommended

that an annual QA report be generated. The report should

state significant findings based on the recommended table

tolerance values. The report can be similarly divided into
sections that include (l) dosimetry, (2) mechanicaì, (3)

safety, (4) imaging, and (5) special devices/procedures, The

QA report should be signed and reviewed by the QMP and

filed for future machine maintenance and inspection needs.
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x. Patient Care Documentation
y. Scheduling of VA Project Hero Patients in Florida
z. Consent for Radiation Therap)¡ Policy
aa. Consent for Radiation Therapy Form

Consent for Radiation Therapy Form (Spanish)

bb. Consent for Radiation Therap)r Form - Female

Consent for Radiation Therapy Form - Female (Spfrnish)

cc. Consent for Brachytherapy Form
Consent for Brachvtherapy Form (Spanish')

dd. Consent for Balloon Brachltherapy Form
Consent for Balloon Brachytherapy Form (Spanish)

ee. Consent for Contrast Media Administration
Consent for Contrast Media Administration (Spanish)

ff. Consent for Hyperthermia (Spanish)
gg. Consent for Stereotactic (Spanish)

1
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SBCTION 4:
a. Dress Code
b. ContinuingEducation
c. Techlologist Professional Credential Policy
d. Medical Support Professional Credentials Policy

SECTION 5:
Front Desk Responsibilities
Po V
Front Desk rs Check Guide
Registerine a VIP With an Alias
Policy and Procedure on Self-Referral Patients

Instructions on Adding a Patient in Varis
o Assign a Doctor
o Selecting a Location
o Adding Insurance lnformation
o Veriflring Insurance
o Adding an Ailment
o Printing and/or Viewing Schedules from OWAN
o Self Pay Patients

ob' Varis 7.0 User Gu Front Desk Staff

SECTION 6:
a. Medical Support Staff Responsibilities
b. Brachytherapy Registered Nurse Responsibilities
c. Medical Prescriptions and Prescription Pads

d. Zevaltn Patients
e. Ouadramet Injections Policy and Procedures

f. Scheduling Fusion MRI
s. Order Form for MRI Fusion
h.

i. Procedure for Scheduling Diagnostic PET CT Scans

j. Guidelines for Supportive Care Specific to Amifostine
k. Pharmaceutical Services
l. Brach).therapy Respiratory Therapjs! Àqspgns-tþililþg

SECTION 7:
a. Patient Coordinator Responsibilities

a.

b.

c,

d.

e.

f.

2



h.

i.
j
k.

L

m.
n,

o.
p.

q.

r.
S.

t.
u.

w.
X.

v.
za.

zb.
zc.
zd.

Patient Identification Verification

Removal of Key from All Accelerators
Shutting Down Linear Accelerators
Personnel Radiation Monitoring
Patient Monitoring During Radiation Treatment
Port Film Verification and Isocenter Verification
Polic)¡ and Procedure for Double Exposure Portals
Port Film Approval Verification - Varis
Policy and Procedure for the Use of MLC and IMRT
OBI Daily OA Procedure
Portal Vision User Guide
Therapist Cheat Sheet for VARiS

of OBVAlso Helpful Hints
Usins the Manual Match Tool to Verifu Patient Positionins ûGRT)
BATII-Beam Use and Documentation
Full Bladder Example
Radiation Dose Measurement

Policy and Procedure to Perform Calypso Daily
ze. Copy of Morning Start-up Procedure for Clinac and OBI from Varian
zf. Copy of Start-up from Emereency Shutdown or Power Failure

Steps to Take if You Took the CBCT. and it Gets Hung Up
Plans

Blood Irradiation Procedure for Radiation Therapist (8 Paees)
Policy and Procedure for Stereotactic Radiation

Photosraph Identitv and Parts Checklist Stereotactic Halo
High Energy Linear Accelerators Daily QC
Dail), I-inear Accelerator Low Ener&v
OA Beam Checker
High Eners.v Linear Accelerator Daily OC-Machine: Varian Cl2100C
Key for Beam Modifiers. Immobilization Devices. etc.

zt, Charl Round Policy
zu. Gamma Function PP
zv. Clinical Guidelines
zw.Treating with Compensators P&P
zx. Prostate Immobilization
zy. Radiation Treatment Process

SECTION 9:
a. Simulation
b. Simulation Procedure
c. Medical Skin Marking for Localization
d. Information Required on Simulation Films
e. T & O/HDR Verification Form
f. Reference Use Old 3-D Breasts Simulation Points to Remember

zg.
zh.
zi.
zj
ZM

zn.
zo.
zp.
zq.
zt,
zs,

3



g. Small Bowel Series Guide

SECTION 10:
Protoco

CT Table Limitations
a.

b.

c.

d.

e.

f,
ob.
h.

i.
j,
k.
L

m.
o.

p.

q.

r.
S.

t.
u.

v.
w.
x,

S 1

CT Pubic Arch Study
CT Post Seeds O4ly
Mammosite Procedure
CT for Mammosite Planning
CT and Verification of Films for HDR Prostate

Interstitial Breast Procedure
CTÆhysics Merge

CT AIet as it Pertains to Contrast and Patient Name
Contrast Media Questionnaire
Emersency Meds for Contrast Reaction
Pediatric Contrast Policy and Procedure

Policy and Procedure for Seed IMRT Patients

Physician CT/Simulation Form Pubic Arch Study

Phvsician CT Scan Form
Physician MRI Scan Form
Immobilization Devices
Conv of Med-Tec Prone Head Holder User Manual
Lnmobilization Devices Setup Sheets

SECTION 11:
a. Emergency Procedures for Micro Selection - HDR IR-192

b. HDR Treatment Protocol
c. Daily Nucletron Unit Qualitv Control
d. Nucletron Unit Daily OC (Completed bI, Physics)

e,

f. Interstitial
o Pre Procedure
o Procedure
o Removal of Catheters

g. Cleaning Methods
h. Sterilization Methods for Flexible Nvlon Implant Tube Set

i. HDR and Brachfherapy Section:
o Permits
o Procedures
o HDR Brachytherapy Procedure Sheet (Examples)

o Physician Order Sheet (ExamPle)
o Dischargelnstructions

j. Catherization
k. Vaginal C]¡linders
L T&O Placement Procedure from Surgeon

m. Narcotics Procedure
n. High Level Disinfection

4



o. Wavicide Copy
p.

SECTION 12:
Front

B

OFS Policy Special Procedures
Procedure for Processing Special Procedure Folder fVB

SECTION 14:
Patient Transporter Responsibilities
Copy of Vehicle Maintenance Schedule for All Deparlments

General Rules for Transporting (3 Pages)

Complimentary Transportation Policv
Policy - Transportation Elisibilitv Form

a.

b.

d.

a,

b.

c,

d,

e.

f.

SECTION 15:
a. CourierResponsibilities

SECTION 16:
a. Block Mold Room Guidelines

SECTION 17:
a. Phvsician Assistant Policy

SECTION 18:
Physician Presence Requirement
Medical Emergencies

SECTION 19:

a. UniversalPrecautions
b. Use of Spill Kit Policy and Procedure

a.

b.

c.

d.

e.

f.
oÞ'
h,

5



c, Infection Control Universal Plecautions and Bloodborne Pathogens

SECTION 20:
a. Abbreviations Frequentl)¡ Used b)¡ Technical Staff

SECTION 21:
a. Scheduling Considerations for P.E.T. Scans

b. P.E.T./CT Study
e. PET Order Form

6



RADIATION THERAPIST
CODE OF ETHICS

ASRT Code of Ethics

o

a

a The radiologic technologist conducts himself or herself in a professional

manner, responds to patient needs and supports colleagues and associates in
providing quality patient care.

The radiologic technologist delivers patient care and service unrestricted by

concerns of personal attributes or the nature of the disease or illness, and

without discrimination on the basis of sex, race, creed, religion or socio-

economic status.

The radiologic technologist practices technology founded upon theoretical
knowledge and concepts, uses equipment and accessories consistent with the

purpose for which they were designed and employs procedures and techniques

appropriately.

The radiologic technologist assesses situations; exercises care, discretion and

judgment; assumes responsibility for professional decisions; and acts in the

best interest of the patient.

The radiologic technologist acts as an agent through observation and

communication to obtain pertinent information for the physician to aid in the

diagnosis and treatment of the patient and recognizes that interpretation and

diagnosis are outside the scope of practice for the profession.

The radiologic technologist uses equipment and accessories, employs

techniques and procedures, performs services in accordance with an accepted

standard of practice and demonstrates expertise in minimizing radiation
exposure to the patient, self and other members of the health care team.

The radiologic technologist practices ethical conduct appropriate to the

profession and protects the patient's right to quality radiologic technology
care.

The radiologic technologist respects conltdences entrusted in the course of
professional practice, respects the patient's right to privacy and reveals

confidential information only as required by law or to protect the welfare of
the individual or the communifY.

a

a

a

a

a



21st Century Oncology
RodiqHon Theropy Serüces, hc

PURPOSE
The following is a manual for Total Quality Management, including our Policy and

Procedures, whose purpose is to objectively and systematically monitor and evaluate the

quality of patient care delivered, and the procedures followed at our centers.

Our centers strive to guarantee the finest in cancer treatment, to make the period of
treatment as easily tolerated as possible in terms of the physical and emotional status of
the patient. We strive to be able to offer the newest improvements in therapy as soon as

they are available and to continue to support clinical research to hasten the way all types

ofcancer can be cured.

Our patients are inpatients (as in local hospitals) or outpatients who require treatment of
malignant (path proven) or appropriate benign diseases with high-energy radiation and/or

brachytherapy sources for intracavitary, interstitial and skin treatments utilizing IMRT,
IGRT, etc. All of our centers cater to the needs of the cancer patient. We are open

Monday through Friday for patients currently undergoing external beam radiation therapy

from 7:00 a.m. until finished. We are available seven days a week, 24 hours a day, for
any emergency situation.

The radiation oncologist has the overall responsibility for his/her center. He/she

determines the need for radiation therapy, designs the radiation therapy prescription,

supervises its administration, and follows its results.

The physicist has the ultimate responsibility for baseline testing and periodic calibration

of all of our radiation equipment. In addition, he will be consulted by the Radiation
Oncologist to analyze and develop a summary when the radiation therapy has a

particularly complex dosimetry problem, treatment plan, or other clinical physics

situations that require his/her expertise.

The dosimetrists calculate the dosage of radiation to be delivered.

The radiation therapists then conhrm and deliver the prescribed radiation dosage

Page: IPolicy:015-051 PURPOSE OF TQM MANUAL

Review/Approve
Date:

Dept. Name Responsible Reviewer(s) :

Name/Title: Gail E. Cummings RTT

Name/Title: Madlyn Dornaus Compliance
Status:
Eff. Date:
Revised:
Retired Date

Regulatory/Code
Reference:
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No single person can perform all of the above. Coordinated interaction is required to

deliver optimal patient care.

There are five irnportant processes involved in the evaluation and treatment of a patient

with radiation therapy. These are:

1) Initial consultation - at which the patient is evaluated and the method of
treatment formulated, including do cumentation of diagnosis,

2) Radiation Therapy virtual simulation and its treatment planning

3) The actual treatment of the patient
4) Weekly status check of patients progress

5) Post treatment follow-up schedule

The following information illustrated the steps accomplished in our centers and the

personnel required to provide the up-most patient care in our radiation therapy centers.

This diagram illustrates how a patient progresses through our system and the key and

supportive staff involved:

015-051



SUPPORT

STAFF

PATIENT PROCESS KEY STAFF

Referring Phycisian

Pathologist

Diagnosis

a. Tumor pathology

b. Staging

Front Reception

Chief Therapist

Medical Support Staff

Patient consultation request from

hospital or physician referral

Front ReceptionCollecting and establishing patient

record/chart

Radiation Oncologist PA/Medical Support StaffClinical Evaluation:

a. Physical exam- standard or extensive

(extensive requires instruments)

b. Review x-ray studies, pathology

repofts and slides

c. Discussion w/referring physician,

Patient and family outlining plan, risks

and patient right ofrefusal
Radiation OncologistRadiation Therapy need to identify tumor

extent and sensitive organs

Decision made about:

a. Cure or palliative

b. Modality of treatment (photons,

electrons, brachytherapy)

Radiation Therapist or

CT Technologist

Position , immobilization, patient data

acquisition (CT, MRI, conventional

simulation)

Radiation Oncologist

Dosimetrist

Physicist

Dosimetrist

Treatment P lanning Continues

a. Decision about treatment techniques,

dose calculations, accessories, etc.

b. Analysis of alternate plans

Radiation Oncologist

Radiation Therapist

Treatment Simulation

a. Radioeraphic verification of treatment

fields or iso-center verification
Radiation Oncologist

Radiation Technologist

Physicist

Dosimetry

Ireatment:

l. Daily treatment delivery

b. Portal localization films
Radiation Oncologist PA/Medical Support TeamEvaluation During Treatment

a. Treatment tolerance

b. Tumor response

ollow-up Exams

Tumor Control

Oncologist

015-05 I
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Normal tissue

A patient is seen within 24 hours following receipt of a consultation request unless the

referring physician or patient requests a later time. Emergency patients are expedited,

Following the initial patient evaluation, special diagnostic studies may be needed to
clariff the extent of tumor and potential sites of metastatic spread. After these studies are

completed, the nature of the treatment, potential risks (both short- and long-term), and

possible alternatives are discussed with the patient and family. This includes the patient's
right to refuse with the knowledge of the possible consequences having been explained.

The next critical step is treatment planning. The CT sim or simulator is used for precise

and accurate tumor localization. The use of a CT sim or simulator is important in being
able to achieve the maximum use of the treatment planning system. There are several

equipment options used in our centers to achieve simulation for treatment planning they

are
a. Conventional simulators
b. CT/SIM w/Virtual simulation

Conventional Simulator Process

During simulation the patient's tumor and critical organs to be spared during irradiation
can be visualized under fluoroscopy and the patient can be repositioned by remote

tabletop controls while all parameters are recorded. Once the potential treatment fields
and isocenters are established, additional studies may be required such as IVP for kidney
localization, urinary catheter for prostate position, barium enema for rectum localization,
and UGI studies for potential sites of exclusion or inclusion of an organ. Filming of all
physical aspects of treatment is carried out on the simulator.

Mid-line contour or CT information is obtained next. If the central axis contour is used

in the treatment position, then the tumor bearing area and margin considered to be at risk
along with other critical organs are graphically localized within the outline of the contour
This contour is then transferred to our treatment-planning computer, which represents,

theorectically, all the beam parameters stored. Our dosimetrist or physicist then
determines, with the physician, the ideal dose configuration. If not, the process begins

again to make a second approach to treatment. Once the plan has been approved by the
Radiation Oncologist, treatment may be initiated.

CT/Sim w/Virtual simulation

Ct scans provide the most useful data for treatment planning purposes. The area to be

treated is scanned with the patient in his/her immobilization device, using parameters set

up according to the needs of the treatment planning team. CT images are then sent to the

virtual simulation workstation. In virfual sim the target is defined first, and then the fields

are designed or shaped to conform to the target. Once target has been defined the
computer calculates isocenter using the temporary reference points that were placed on

the patient prior to the scan, and the lasers adjust automatically. Often times the patient is

sent home with temporary marks until Radiation Oncologist defines the target, then the

shift is completed. Once shift is completed and isocenter verification or block/field check

is approved by the Radiation Oncologist treatment may be initiated.

0 15-05 1



The day-to-day treatment of the patient with radiation th

maintained. Control of treatment quality is achieved by ffiS'

daily IGRT or weekly CBCT that verify the treatment pl

confirm delivered dose by the use of microdosimetry or TLD within the first week of

treatment.

The physics quality control is achieved by weekly checks of all calculations and

treatment delivery, Each week all parameters of treatment are thoroughly reviewed, these

parameters being films, physics, and patient status'

01 5-05 1
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t l"l-ld
architects

nlelmld architects, inc.
architects I planners I interior designers

g5 Sockanosset cross Road, Suite 203 | Cranston, Rhode lsland 02920

T: 40t.435.3532 | F: 401.435.3712 | www.nemd.com I nemd@nemd.com

June 28,2012

Ms. Patricia K. Rocha, Attorney
Adler Pollock & Sheehan P.C.

One Citizens Plaza, 8th Floor
Providence, Rl 02903

Re: East Bay Cancer Center
Lot# l5
Metacom Avenue
Bristol, Rl

Dear Ms. Rocha:

We have produced a preliminary design for
for Ambulatory Care Suites outlined in the
Care Facilitíes (Sections 3.1 Common Elements for
pr¡r"-y Crr" òrtprrienr Centers, Sectíons 2.2-3.6.4 Radio Therapy Suite through 2'2-3.6.8 Support

Areas for patients where those requirements relate to this program ), Rl State Building Code (lBC

2006 with amendments), NFpA l0 i and 20 l0 ADA Standards for Accessible Design. The current

layout includes a Radiation Therapy Room and a CT Simulator with all required suPPort sPaces. This is

a þreliminary layout only and may need to be adiusted to meet Programmatic and/or specific

equipmentrequirementr. Trru preliminarydesign as qualified herein ís in full compliancewith the 2010

Guidelines.

please note that at this time the 2gg5 AIA Gu¡delines for Design and Construction of Health Care

Facilities are in effect in Rhode lsland. However as the state is planníng to adopt the 2010 Guidelines

at some time in the future we have endeavored to meet these future requirements. This layout is

designed to meet both the current and the proposed requirements'

For this preliminary plan we have not shown

refrigerators, code cart, automatic medicine

furnñure to confirm that the sPace provided e

throughout but have not necessarily designated us as



rl"l-la
architects

some conversations with the user group(s) will be neces their needs.
Space is provided to accommodate all required program on therapy
s.pa:e will be desígned and tested to meet radiation prot systems will be
desígned to meet all applicable codes and guidelines. Fin construction
but rated construction will be provided wheru required by the above noted codes and guidelines. Allrequired information wíll be included ín final documents.

Please contact me if you have any questíons or concerns regarding this letter.

Joannë O'Connell-Fosrer, Rl License #2636
Principal,
nlelmld archítects, Rl COA A- l4,O l0

Si

Cc: Mr. Greg Mercurio, 1800 Mineral Spring Avenue, PO Box 309, North providence, Rl 02904
nlelmld file

Attachments: Preliminary Floor plan dated June 2g, 2012
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OPTION AGREEMENT

For good and valuable consideration, the receipt and sufficiency of which are hereby

acknowledgèd, R"go Family Partnership ("Landlord") and East Bay Holdings, LLC, a Rhode

Island limiied liability company or its designee ("East Bay") hereby agree that subsequent to

approval from the Rhode Island Department of Health ("DOH") for the East Bay Comprehensive

ián... Care, LLC ("Cancer Care") Certificate of Need ("CON") Application, Landlord and East

Bay shall enter into a Ground Lease (the "Lease") mutually agreeable to the parties granting East

Bay the right to use and occupy a certain 1.4 acre parcel of vacant land constituting Plat 128 Lot

15 locatedon Metacom Avenue, Bristol, Rhode Island (the "Premises") and to construct on the

Premises a custom designed physician office building with linear accelerator, The Lease

contains without limitation, the following terms

1. Term: Thirty (30) year Ground Lease.

2. Term Commencement: Receipt of DOH approval of Certificate of Need

Application of Cancer Care.

3. Annual Rent: To be determined.

4. Security Deposit: One ($1.00; Dollar.

5 Use of rses: The Premises shall be used for a physician office building with
linear accelerator.

6. Sublease: East Bay shall sublease the Premises to Cancer Care. Cancer Care

agrees to sublease the Premises from East Bay.

7. Exercise. East Bay shall exercise this Option prior to December 3l,20l2by
delivery to Landlord of the DOH CON together with written notice of its exercise of this Option,

which notice shall speciff a time, date and place for the execution of the ground lease (the

"Closing") which isbetween ten (10) and thirty (30) days after the date of East Bay's notice of
exercise.

B. Access. For the period during which this Option is in effect, East Bay and any of
its agents and representatives shall have reasonable access to the Premises subject to the

provisions of this Option and subject to prior written notice to Landlord and delivery of such

irrs*u.r"e and indemnity agreements as Landlord may reasonably require for the following
purposes: (a) inspecting and examining the Premises; (b) performing various kinds of tests on the

Þremises as to soil, water and other conditions; and (c) otherwise dealing with respect to the

Premises, with any governmental or similar bodies having jurisdiction over the Premises in

connection with environmental, traffic, building, zoningand other land use laws, ordinances,

codes and regulations.



IN WITNESS WHEREOF, the undersigned have executed this Option Agreement as of
rune 0cl ,20t2.

East Bay Comprehensive Cancer Care,LLC Rego Family Partnership

r_+
By:
Name
Title:

612043.2

By:
Name:
Title:

(c G-Õ

C

East Bay Holdings, LLC

By:
Name:
Title: ^

-2-
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Jun 29 120243p BillRab 4012532881

Town of Bristol, RI
.\ryATER POLLUTION CONTRO L DEPARTMENT

2 PLANT AVENUE
BRISTOL, RI 02809-3015

(401) 253-8877 fax: (401) 2s3¿910

TOW¡i
l0 COUIr'
BRISl"O

(40 tl

Jose' J. Da Silva, SuperinÏendenl

June29,2012

TO: Chris Vitale

RE: Server Connection Pl 128 Lot 15 Metacom Ave

The above location has sewer available. The owner is responsible to verifr7 that the evaluation c¡Í'

line will allow for connection to the town sewer-'

¿+z--

Jose J. Da Silva
Superintendent



I
/t#r++J

BHISTOL COUNTY WATER AUTHORITY

JuIy 2,20L2

Ms. Patricia locha, Esq.
Adler, Pollock & Sheehan P.C,
One Citizens Plaza
Providence, RI 02903

Re: Plat L2,8Iñt 15, MetacomAvenrre, Bristol f,I

Doar Me. Êocha,

The Bristol County'Water Aubhority has reviawed it capability to provide public water
serwce to the above referonced property, There is a water mnìn in Metaconr Avertue
available to provido public water servise to the property, d.ependont on the projected
domeetic and fire flow d,emands. The area Eurrounding the proposecl builðing site ie
recognized as being a low prssgure zons. Please be advised thstr a comprehensive analyeis of
the project's needs must be completed hy this office prior to the iesuance of a formal gervics
approval.

Pleass contact tbjs office if you have any questions regarding either this letter or our water
gervice application procees.

Youre

Booth
Operations Manger

c,c, Pamela Marchand

450 Chifd St. . F,O, øo',< 447 . Wgrãn, Fhode tsland 02085-0447 . www-bowgrl-Éom. Faxì 401-?
A PlrÞllo ÂCÈncy

a

t'd ¿g¿t'0N ,(lloqlnV r¡ jp/il Álun0C l0ls,r! t/,J.lE[:[ ¿i1¡¿ '( Lnl
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Lease versus Purchase Comparison

Cost of Equipment

% Downpayment

Amount Borrowed

Term of Lease (Months)

lnterest Rate (Annual)

Annual Lease Payments

Economic Life (Months)

Salvage Value of Equiprnent

Purchase Options

Value of lnsurance

Discount Rate

Discounted Cash Flow under Lease (incl. 33% Downpayment)

Cost of Equipment

Difference

Principal lnterest

s4,325,000
33.00%

s2,897,75O
60

7.50%

s696,780
!20

52,162,5oo

5t buyout

4,325,OOO

75.OO%

3,867,987

4,325,OO0

457,O13

Year L

Year 2

Year 3

Year 4

Year 5

Total ############ ss86,147.93

s496,277.6L
534,804.93

576,323.22

627,064.69

669,279.56

s200,s01.98
161,974.66

120,456.36

75,714.90

27,500.03

lnterest

Si-8,110.94

SL7,g6!.22

517,609.95

5r7,357.1r
St7,!02.68
5].6,846.67

S16,589.05

Si.6,329.83

St6,oog.gg

S15,805.51

51-5,547.40

57s,276.63

Si.s,oo9.2o

St4,740.to
5]'4,469.32

S14,196.85

513,s22.68

5!3,646.79

S13,369.17

Si.3,089.82

Principal

1 s39,9s4.03
2 s4O,203.74
3 540,455.01
4 540,707.86

s 540,962.28
6 s41,218.30
7 547,475.91

8 547,73s.!4
9 s41,99s.98

1,0 542,2s8.4s
tL s42,s22.s7
!2 s42,788.34
13 s43,055.76
!4 s43,324.86
Ls s43,ses.64
16 s43,868.11
17 544,t42.29
18 s44,418.18
19 s44,69s.79
20 544,975.L4

Total

Sss,oo+.gz

ss8,064.97

S58,064.97

558,064.97

s58,064.97

ss8,064.97

ss8,064.97

$ss,oo+.gz

Ss8,064.97

558,064.97

$s8,064.s7
Ssg,oo¿.sz

S58,064.97

Ssa,oo+.gz

5s8,064.97

Ss8,064.97

s58,054.97

s58,064.97

Ssg,ooq.gz

Ss8,064.97



2L 545,256.24

22 s4s,s3e.09
23 s45,823.71
24 546/-7O.!t
2s 5+0,:gg.zg
26 546,688.28
27 s46,980.08
28 547,273.7t
29 547,s69.17

30 s47,866.48
31 548,16s.64
32 548,466.68

33 s48,769.60
34 Sqg,olq.qt
3s S49,3gL.tz
36 549,689.75
37 ss0,000.31
38 550,3!2.82
39 Sso,szt.zt
40 Ss0,943.59
4t s51,262.09
42 551,582.48
43 55L,904.87
44 s52,229.27

4s Ss2,55s-71
46 552,884.18

47 5s3,214.7L
48 ss3,s47.30
49 ss3,881.97
50 5s4,2t9.73
s1 Ss4,ss7.60
s2 554,898.58
53 5ss,24L.7O
s4 5ss,s86.96
ss sss,s34.38
s6 5s6,283.97
s7 Ss6,63s.74
s8 Ssa,gag.tz

$tz,gog.z¡
Stz,szs.gg
s72,24L.26

Si.i.,954.86

S11,666.67

S11,376.68

s11,084.88

s70,79t.26

S10,495.79

S10,198.49

59,899.32

S9,se8.29

s9,295.37

Sg,ggo.se

s8,683.84

Ss,37s.2t
5a,oo+.os

57,7sz.ls
57,437.69

57,]-21.27

S6,802.88

58,482.49

s6,160.10

55,835.69

5s,soe.26

s5,180.79

S4,8so-26

54,s17.67

54,183.00

Sg,s¿o.z¡

s3,5O7.37

s3,166.38
iz,szz.zt
52,47B.oL

S2,i.3o.se

s1,781.00
5L,429.22

sL,O7s.2s

Ssg,ooc.gz

Sss,os¿.sz
s58,054.97
ss8,064-97

ss8,064.97
S58,064.97

S58,064.97

558,054.97

5s8,054.97

S58,064.97

558,064.97

S58,064.97

ss8,064.97

S58,064.97

ss8,064.97

Ss8,064.97

Ss8,064.e7

Ss8,064.s7

ss8,064.97
Ssg,osq.gz

5s8,064.s7

Ssg,ooq.gz

558,064.97

ss8,064.97

s58,064.97

S58,064.97

558,064.97

Ss8,064.97

Ss8,054.e7

Ss8,064.97

S58,064.97

ss8,064.97

558,064.97

S58,064.97

S58,064.97

Ss8,064.97

Ss8,064.97

5s8,064.97



59 557,345.90

Go Sstloßt
558,064.97

ss8,064.97

5719.06

s360.6s
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.IADIATION THERAPY SERVICES, INC (''RTSI''I

A. Ownership:
B. Type of Facility

Publicly traded company

See Below
2234 Colonial Boulevard Fort
Myers, FL 33907
N/A

N/A

Wholly owned by RTSI

See Below
2234 Colon¡al Boulevard Fort

Myers, FL 33907
N/A

Group # 77275

N/A

21st CENTURY ONCOIOGY. lNC.
A, Ownersh¡p:

B. Type of Facility

Address

State License Number
Med¡care Prov¡der Number
Accreditation

Address

State L¡cense Number
Medicare Provider Number
Accreditat¡on

c.
D.

E.

F.

c.
D,

E.

F,

ilt.

ACRO

ACRO

ACRO

ACRO

Accreditet¡on

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

510G700101

510G700101

2r74904
2706317

zlo6337
7706337

2706337
w19907

zzzo3075z

8K819

zzza30rsz
8K819

zzzo3075z

w19907
8K819

z7zo307sz

Medicare Provider
Number

772758

772r5C
77215

17275
77215

7721.5C

77275

77275C
77275C

77215
7721-5C

77275C

Al(201

77275E

77215

712r5
77275

77275

772r5C
77275C

172r5
77275
17215

772r5C
77275
77215

State L¡cense

Number

olc 4773
ofc 4232

oTc 4533
oTc 4531

oTc 4532

33071

ztP

36420
36305

85222
85251

85351
85020

85375

90245
92207

96067

92277

96001

92270

90404

96002

92244

33180

34207

34135

3344r
33990

32536

32459
a4)?1

33901

1) 547

34292
32256

13041

t3936
13905

14702

33908

34202

34202

33316

13064

t3952

34109

33025
33324

STATE

AL

AL

^zAZ

AZ

^z

^zCA

CA

CA

CA

CA

CA

CA

CA

CA

FL

FL

FL

FL

FL

FL

FL

FL

FL

L

L

FL

L

L

L

L

L

L

L

L

--L

L

L

:L

FL

Deerfiel.i Beech

Englewood

El segundo

Reddins

Lehish Acres

Pembroke Pines

Reddins

Plãntãliôn

c¡lv
Andalus¡a

Dothãn

Cêsa Grênde
Scottsdele

Sun Citv
Phoenir

Sun C¡tv Wesl

I ndio

Mount Shasta

Pelm Desert

Rancho Mirase

Sãnta Monica

Yucce Vellev

Aventura
Brãdenton

Bonita Sgrinss

Deerfield Beach

Cape Coral

Crestview

Coral Sorines

Sêntâ Rosa Beêch

Fort Mvers

Fort Walton Beach

Venice

,acksonv¡lle

Kev West

Fort Mvers
Neoles

Fort Mvers
Bredenton

Bradenton
Ft. Lêuderdale

Naples

Porl charlotte

ADRS2

Suite 100

Suite B

Su¡te 111

Unit 101/102

iu¡te 100

.lnit 601

iuile 1 O,

3175 Harbor B{vd

1600 S Andrews Ave

3580 BroadwaV

959 E Venice Avenue

963 Butte Street

ADRSl
104 Med¡cal Park Dr

4274 West Main Street

1281 East Cottonwood Lane

7340 East Thomas Road

13144 N 103rd Dr¡ve

334 East Hatcher Rd

14506 Meeker Blvd

860 Parkview Dr. N

46-883 Monroe street
902 Pine Street

77840 Flora Road

40055 Bob Drive

2428 santa Monica Blvd

310 Hârtnell Avenue

5a295 "29" Palms Hwv

21355 E Dìxie HiPhwav

6555 Cortez Road

8991 Brìphton Lãne

266 West Hillsboro Bouleverd
1419 SE 8th Terrace

601 Redstone Ave West

2101 R¡verside Dr

6879 U,S Hwv 98 West

571 Medical Drive

1026 Mar Waìt Drive. N W

7751 Bavmeadows Rd E.

3426 N. Roosevelt Blvd

1120 Lee Boulevard
8931 coloniel Center Drive

733 4th Avenue North
7341 Glediolus Drive

8946 77th -terrace East

6310 Health Parkwav

East Road

1aa5 SW Health Parkwav

12105 Pembroke Rd

350NW S4thAvenue

Radiation -IherapV

Radiation ThecpV

Radiation TheraDv

Radiation Therapv

Radiation Therapv

Rêdiatjon Therapy

Radiêtion Therêpv

Rad¡atìon TheEpV

Rãd¡et¡ôn TheÞDV

ìediãtion Ther¿ov

ìã.Jìãtion Thereov

Rediation Thereov
Qã.liât¡ôn Thereov

Râdiâtion Thereov

Tvpe of Fac¡lity
Râdiation TheraDV

Radiation Therapy

Radiation TheGpv

iâtion

¡ation

Radiatìon Therapv

Radìation Theraov

Radiat¡on TheraDV

Radiation TherãpV

Rãdiation Theraov

Radiation Therapv

Rãd¡atìon TherapV

Radiâtìon Theraov

Rad¡ation Therapv

Rêd¡êtìon TheraDv

Radiation Theraov

ìadiation Therapv
ìãdiation -fherãDV

lediation Theraov

Rêdiation Therapv

Rêdiation fheraov

Hôsoitãl

)Pv Center

Fac¡Etv

Andêlusia

Dothãn

cêsa Grênde

Scottsdale

Sun Citv

Hatcher

Sun City West

El Sesundo

lndio
lvlount Shasta

Pelm Desert

Reddins

Rêncho M¡r

Sãnta Monica

Solace

Yucca Vallev

Eradenton

Eonitâ Springs

Deerfìeld Beêch

Crestview
aôrâl sorinss

Destin

Fort Mvers
Fort Walton Beach

Venìce

¡êcl(sonville
(ev West

-ehieh Acres

-ee Cancer center

-utsert Naples

Lekewood Ranch

Browêrd Gener¿

Broward
North Naoles

Pod Châr

Pembroke Pìnes

Plêntèt¡on



Accredilation
ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACR

ACR

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACRO

ACR

ACRO

ACRO

ACRO

Medicare Provider

Number
K3164

772t5
77275C

77275

7a64

7465

7446

MA-M21597

0011459

475M - 339P

336P

092N

GO2620

092N
oE06288 - OF36434

oE06288 - OF36434

oE06288 - OF36434
oEo62a8 - OF36434

oE06288 - OF36434
oF36434oFo6zAA

2322650
) 222650

2322650
)1) )65f)
2322650

2322650

2322650

2322650

2322650
2122650

2322650

085814

085814

08s814
085814

v30595
v30595

30595 . WHBFM
3O595 - WHBFM

w11091

w11091

N/A
wt I og1

N/A
00115S3

929005335
929004394

709003933

57L4

9380041

9356461
9340041

State License

Number

730037

730044

730046

469M

M335

M339

M258

M251
\Ìt)6

24284
23235

23r47
24790

4CF01603

4CFo1595

acF01595

4CF01594

o)479

ztP

33470
34102

34237
t3327
40422

40601

40747

40215

11040

11550

27074

27017

21811

20770

2rao4
44346

44414

44O44

4AO7 r
44762
44341

24324
)7514
27834
)87) 1

28501

24752
2a734

24792
24o43

2a-772

2AAO3

oao37
08096

08043
o8046

89109

89109

490r4
89128

10457

13502
10549

7070r
13441

02903

o2908

o2a95
29577

24902
25407
)4740

STATE

FL

FI

FL

L

(Y

(Y

(Y

(Y

t\40

MD

MD

MD
MD

MI
MI

MI

MI

MI
MI

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NJ

NI

NJ

N]

NV

NV

NV

NY

NY

NY

NY

NY

R

R

RI

R

sc

Wakefield

:orest Citv

Mertinsburs

woodbury

willineboro

Soldsboro

:renkl¡n

Mvdle Beãch

Nâ o les

clvde

lenderson

CITY

Loxahêtchee

Sarasota

famã rac

Danville

F.a n kfort
London

Louisvìlle

Holyoke

;outhbr¡dee

3el Air
gelcamp

Serlin

Sreenbelt

)alisburu
:lãrkstôn
:ãrminston Hìlls

rontiâc

-lendersonville

3revard

Macomb
Medison HeìEhts

Monroe

clìnton

Greenville

l(Ìnston

M a rìon

Hammonton

Vorhees

[ãs VeEes

Lès Veeas

Las Vegas

Brônx

Utica

Môunt Kiscô

Yonkers

Rome

Providence
Providence

Woonsocket

Fairlea

Princeton

Suite 106

;uìte 200

Suite 100

Suite 105

Suite E

Suite 10

SuÌte 105

Suite One

Suite 4

Su¡te 100

Su¡te 100

suites 101 / 102

Suite 1A

súìte I 101

3210 Fruitville Rd

1050 NeelV Road

q7o Nofrh Broâdwãv

703 Doctors Drive

5770 Dixie Hishwav

6160 S Fort Apache Road

ì006 so Mãruland Pkwv

193 South White Horse Pike

J5 Doctor's Drive

520 Techwood Dr

593 Fddv st

187 sl<vlar Dr

70 Fulton Street

4500 churchman Avenue

ADRSl
12993 Southern Boulevard
820 Goodlette Roêd N

7850 North Universitv Drive

2 Phvsicians Park Drive

165 London Mountain View Drive

5 Hosoitai Dr

55 Savles Street

502 South Atwood Rd.

1200 Bress Mill Roed

314 Franklin Ave

7503 GreenwaV Center Drive

200 E. Vine Street

28595 Orchard Lake Rd-

17435 Hêll Rd

10355 Deoùindre Ave

1085 N. Mêcomb st

215 Beaman Street

2802 Mclamb Place

301 WH sm¡th8lvd.
500 HosDital Dr¡ve

53 south Medicêl Court

190 R¡veruiew Street

Daniel Road

20 Medical Park Drìve

17 West Bênk Ave

130 Cêrnie Blvd

//U \lrnçÞ1 xôâd

;2 North Pecos Road

1650 GEnd concourse

2851 North Tehãvã Wav

'1 676 Sunset Avenúe

400 East Mêin Street

91. Per¡meter Road

50 Maude St

142 l(envon Avenue
115CãssAvenLe

4708 oleênder Dr

2000 Foundatìon Wav
7'10 New Hooe Roed

Radiation Therapv

Radiat¡on fherapV

Rad¡ation The¡apV

Radiation TherapV

Radiation Therapv

Radiation fherapv

Radiation Therapv

Radìation Therapv

Radiation Therapy

Radiation therapV

Radiat¡on Therapy

Rãdietiôn Thereov

Radiation Therapy

Rêdiation Therapy

Rãdiâtion TherâDV

Tvpe of Facilìtv
Rad¡ation TherapV

Radiêt¡on Thecpv
Radial¡on Theraov

ìad¡ãtion Therãov

ìadiation Therapv

ìediâtion Thêrâov

Rãd¡ãtion Theraov

Radiatìon TheraÞv

Radietion therãDv

Radiat¡on TheraDV

Rediâtion ThereÞv

Rêdiãtìon Theraov

Rãdiãt¡on Theraov

Radiation Therapv

Radiation Therapv

Rediãtion

Radiation Therapv

Rêdiation

Radiat¡on

Radiation TheGpV
Râdietion Therãov

Rad¡ation Therapv

Red¡âtion TheEov

Red¡etìon TheraDV

Radiêtion Theraov

Rãdiêtion Theraov

Rediet¡on Theraov

Radiation Theraov

Radiation TherêpV

Rediãtion Theraov

Radiation Therapv

Rêdiation Therâpv

Kinston Hosp¡tal

Sunrise Vallev

Wavne Radiat¡on Oncolosy

Fôrest Citv

Sôuth Coúntv

RegÌonal Cancer center

Belcamp

Facìlitv
)alms West

;outh Naples

SaËsota

Têmêrac

Danvìlle

Frâ n kfôrt
London

Lou¡sv¡¡le

Holvoke

Southbridse

A¡r

BerlÌn

creenbelt
Pen¡nsule

clarkston

Farm¡nston Hills

Mâcômb Cãncer CenlÊr

Madison Heìshts
Mônroe
Pont¡ãc

SamDson Radiation orcolosv

clvde

Mã rion

Mãcon

Hendersonville

Breva rd

Asheville Hematology & oncology

Rad¡ation Therãpy Assrc¡ates of
WNc f Lls Oncologvl

Hammonton

Vorhees

Fort ADãche

H e nderson

North Westchester
RivÊrhill

Rome

Williams

Mvrtle Beach

Martlnsb u E

ADRS2
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Filing Fee: $150.00 lD Number:

STATE OF RHODE ISLAND AND PROVIDENCE PI-ANTATIONS
Office of the Secretary of State

Corporations Division
148 W. Rñer Street

Providence, Rhode lsland 02904-261 5

LIMITED LIABILITY COMPANY

ARTICLES OF ORGANIZATION

Pursuant to the provisions ol Chapler 7-16 of lhe General Laws of Rhode lsland, '1956, as amended, the following Alicles
of Organization are adopted for the limited liability company to be organized hereby;

1 The name of the limited liability company is:

East Bay Comprehenslve Cancer Gare, LLC

2, The address of lhe limited liability company's resident agent in Rhode lsland is

One Citlzens Plaza, 8th Floor Providence , Rt 02903-1345

(Street Address, not P,O, Box)

and the name of the resident agent at such address is
(Name of Agent)

3. Under the terms of these Articles of Organization and any written operating agreement made or intended to be made,

the limited liability company is intended to be treated for purposes of federal income taxetion as:

(Check one box only)

a partnership g!. a corporation gf r' disregarded as an entity separete from its member

4. The address of the principal oflice ol the limited liaþility comPany if it is determined at the time of

Not Determined

organizÈbn: ç1
Nc)

(City/Town)

Adler Pollock & Sheehan P,C

(Zip Codê)

(,íl
fr'l

ç:Þ
F.J -

(lf not determrned, so sla@ qì

= =q:'5. The limited liabilìty company has the purpose of engaging in any lawful þusiness, and shall have perpe@f effgiòd
until dissotved or terminateð in accordance with Chàpter 7-16, unless a more limited purpose or durationifi seQ$ in

paragraph 6 of theso Articles of Organlzatlon. r rrl

FILED [5q
APR 2 6 2012

Form No. 400
Revised 09/06 gY



6 Additional provisions, if any, not inconsistenl with law, which the memÞers elect to have set forth in these Arlicles of

Organizatión, including, bút not limited to, any limitation of the purposes or duration for which the limited liabilìty

company is formed, and any other provision which may be included in an operating agreement;

See Exhiþit A annexed hereto and made a parl hereof.

7 Management of the Limited LiaÞility Company:

A. The limited liability company is lo be managed
no. 8.)

r' Þy its members. (lf you have checked this box, go to ¡tem

e!,

B The limlted liability comPany
company has managers at
address ol each managen)

Manaoer

is to be managed by one (1) or more managors. (lf the timited liability

the time of the fillng ot these AtTtcles of Organization, state the name and

Address

O. The date these Arlicles of Organization are to become effective, if later than the date of filing, is:

(nol priot to, nor more than 30 days afler, the filing of these Art¡cles of Organization)

Name and Address of Authorlzed Person

Sarah T. Dowling, AttorneY

Adler Pollock & Sheehan P.C

One Citizens Plaza, 8th Floor, Providence, Rl 02903-1345

Under penalty of perjury, I declare and affirm that I have
examinad lhese Articles of Organization, including any

accompanying atlachments, and that all statements contained
herein are true and correct,

Date:
April26,2012

Signature of Person



East Bav Çomprehensive Cancgr Ça.re. LLC

Articles of Organization

Exhibit A

6. Additional provisions. if any, nol inconsistent with law, which the members elect
to have set forlh in these Articles of Organization, including, but not limited to, any
limitation ol'the purpose or duration for which the limited liability company is formed,
and any other provision which may be included in an operating agreemenl:

6.1 The limited liabitity company may be governed by an operating agreement
which may be amended from time to time by the members.

6.2 A manager of the limited liability company, if there be any, or a member
acting in the capacity of a manager (hereinafter called a "manager"). shall
no¡ be personally liable to the Iimited liability company or to its members,
for monetary damages for breach of any duty provided for in Section l7 of
the Rhode Island Limited Liability Company Acr, as may hereañer be
amended from time to time (the "4c1"), except for liability of a manager
for:

(l) breach of the manager's duty of loyalty to the limited liability
company or its members:

(2) acts or omissions not in good faith or which involve inlentional
misconduct or a knowing violation of law;

(3) the liability imposed pursuant to the provisions of Section 32 of the
Act relating to wrongful distributions; or

(4) any transaction from which the manager derived an improper
personal benefit, unless said transaction was with the informed
consent of the members of a majority of the disinterested
managers,

6,3 The limited liability company shall indemniff any member, manager,
agent or employee, past or present, of the limited liability company
(an "Indemnified Person") to the full extent permissible pursuant to
Section 7-16-4(ll) of the Act; provided, however, thatthe limited liability
company shall not indemnify any Indemnified Person for:

( I ) breach of the Indemnified Person's duty of loyalty to the limited
liability company or its members;



(z) acts or omissions not in good faith or which involve intentional
misconducf or a knowing violation of law;

(3) the liability imposed pursuant to the provisions of Section 32 of the
Act relating to wrongful distributions; or

(4) any transaction from which the Indemnified Person derived an

improper personal benef¡t, unless said transaction was with the

consent of the members of a majority of the disinterested
managers,

608262 r

2
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State of Rhode Island and Providence Plantations
A. Ralph Mollis
Secretary of State

STAIE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

I, A. RALPH MOLLIS, Secretary of State of the State of Rhode Island

and Providence Plantations, hereby certify that this document, duly

executed in accordance with the provisions of Title 7 of the General Laws

of Rhode Island, as amended, has been filed in this office on this day:

April 26, 201211:54 AM

-4 y',"*

A. RALPH MOI.I,IS

Secretary of Støte
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OPERATING AGREEMENT
OF

EAST BAY COMPREHENSIVE CANCER CARE, LLC

OPERATING AGREEMENT, dated as of April 26,2012, by New England Radiation
Therapy Management Services, Inc, as the sole member (the "Member") of East Bay

Comprehensive Cancer Care, LLC (the "Company"), Unless otherwise indicated, capitalized

words and phrases in this Operating Agreement (the "Agreement") shall have the meanings set

forth in the Glossary of Terms attached hereto as Exhibit-A'

RECITALS

A. The Company was formed on April 26, 2012, upon the filing of Articles of
Organization with the Office of the Secretary of State of Rhode Island.

B. The Member wishes to create this Agreement to establish the rules and procedures

that are to govern the business and affairs of the Company'

NO\il, THEREFORE, the Member, intending to be legally bound, does hereby

constifute the operating agreement of the Company as follows

ARTICLE I.

FORMATION

SECTION l,l. Formation. The Company was formed on April 26,2072, and shall

be continued pursuant to the terms hereof, The rights and obligations of the Member and the

terms and conãitions of the Company shall be governed by the Act and this Agreement. To the

extent the Act and this Agreement a¡e inconsistent with respect to any subject matter covered in

this Agreement, this Agreement shall govern, but only to the extent permitted by law.

SECTION 1.2. Name. The name of the Company is East Bay Comprehensive

Cancer Care, LLC.

SECTION 1.3. Purposes. The Company is formed for the purpose of engaging in

any lawful act o¡ activity for which limited liability companies may be formed under the Act'

SECTION L4. Commgncement and Term. The te¡m of the Company commenced

at the time and date of the filing of the Articles of Organization with the Secretary of State of the

State of Rhode Island and shall terminate upon the dissolution of the Company pursuant to the

provisions of the Act or Article 6 below,

SECTION 1.5. Tax Clësification: Requjtsment of Separate Boo-k and Records-

and Segregation of Assets and Liabilities. Because the Company will have a single Member

pursuant tõ Treasury Regulation Section 301,7701-3, the Company shall be disregarded as an

êntity separate from its ówner for federal income tax purposes until the effective date of any

election lt may make to change its classification for federal income tax purposes to that of a
corporation by filing IRS Form 8832, Entity Classification Election, or until the Company has



more than one Member in which case it would be treated as a partnership for federal income tax

purposes (provided that the Company has not elected on IRS Form 8832 to be treated as a

forporatioi), In all events, howevLr, ih. Co*puny shall keep books and recotds separate from

those of its sole Member and shall at all timãs segregate and account for all of its assets and

liabilities separately from those of its sole Member.

SECTION 1.6. Title toJssets: Tfansactions. The Company shall keep title to all

of its assets in its own name and not in the *-e of its Member. The Company shall enter into

and engage in all transactions in its own name and not in the name of its Member'

ARTICLE II.

CAPITAL CONTRIBUTIONS

SECTION 2.1. Capital Contributions, As of the date hereof, the Member has made

a Capital Contribution to the Company "" 
thr d"tt and in the amount reflected in the books and

records of the company, The Mämber may (but shall not be obligated to) make additional

Capital Contributiont in such form and at such etermine in its sole

and absolute discretion; provided, however, that Contributions shall

be evidenced in writing and recorded in the book y'

SECTION 2.2. Liability of Member. The Member shall not be liable for any debts

orlossesofcapitalo,p'ont'@berequiredtocontributeorlendfundstothe
Company.

ARTICLE III.

DISTRIBUTIONS

SECTION 3.1. Distributions. Su

be imposed by of the State of Rhode Island a

the Company or its Member in writing, the

property to the Member, in such amounts, at

Member shall determine.

ARTICLE IV.

MANAGEMENT

SECTION 4.1 .

managers as may be selec
Managers shall be BrYan
shall have complete aut
Company. The Managers may be removed as

without cause or notice, ty tíre Member, The Managers shall be free to delegate management

authority to officers of the Company appointed in writing by the Managers'
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SECTION 4,2. Limitation of Liability, A Manager of the Company, if there be

any, or a Member acting in the capacity of a Manager, shall not be personally liable to the

Cómpany or to its Member, for monetary damages for breach of any duty provided for in
Secti-on il of the Act, as may hereafter be amended from time to time, except for liability of a

Manager for:

(l) breach of the Manager's duty of loyalty to Company or its Member;

(2) acts or omissions not in good faith or which involve intentional
misconduct or a knowing violation of law;

(3) the liability imposed pursuant to the provisions of Section 32 of the Act

relating to wrongful distributions; or

(4) any transaction from which the Manager derived an improper personal

benefit, unless said transaction was with the informed consent of the

Member or a majority of the disinterested Managers.

SECTION 4.3. Indemnity. The Company shall indemnify any Member, Manager,

agent or employee, past or present, of the Company (an "Indemnified Person") to the full extent

pérmissible-pursuant to Section 7-16-4(ll) of the Act; provided, however, that the Company

shall not indemnify any Indemnified Person for:

(1) breach of the Indemnified Person's duty of loyalty to the Company or its

Member;

(2) acts ot omissions not in good faith or which involve intentional

misconduct or a knowing violation of law;

(3) the liability imposed pursuant to the provisions of Section 32 of the Act

relating to wrongful distributions; or

(4) any transaction from which the Indemnified Person derived an improper

personal benefit, unless said transaction was with the consent of the

Member or a majority of the disinterested Managers.

ARTICLE V.

TRANSFER OF INTERESTS

SECTION 5.1. Transfer of Interests. The Member may transfer its Interest at such

tìme, in such amount and pursuant to such terms, in whole or in part, as the Member shall in its
sole discretion determine.

J



ARTICLE VI.

DISSOLUTION, WINDING UP AND LIQTIIDATING DISTRIBUTIONS

SECTION 6.1. Dissolution Triggers. The Company shall dissolve only upon the

first to occur of any of the following eventsl

(a) upon determination by the Member to dissolve the company,

(b) The entry of a decree of administrative dissolution under the Act'

SECTION 6.2. Windins Up, Upon dissolution of the Company, the Manager shall

wind up the Company's affairs'

SECTION 6.3. Liquidating Distributions. Following the dissolution of the

Company, the assets of the Corp""fh"tt first be applied to satisfy claims of creditors, with any

balance úeing distributed to the Member in tiquidation as provided in the Act.

ARTICLE VII.

BOOKS AND RECORDS

SECTION Z.l. Books and Records. The Company shall keep books and records at

its principal place of business, *tri.h shall set forth an accurate account of all transactions of the

Company und *tri.h shall enable the Company to comply with the requirement under

Section L6 above that it segregate and account for its assets and liabilities separately from those

of the Member.

ARTICLE VIII.

MISCELLANEOUS

SECTION 8.1. Binding Effect. Except as otherwise provided in this Agreement,

every covenant, term and provision of this Agreernent shall be binding upon and inure to the

benefit of the Member and its successors, transferees, and assigns.

SECTION 8.2, Co0struction. Every covenant, term and provision of this

Agreement shall be construedìimply according to its fair meaning and not strictly for or against

thé Member. No provision of this Agreement is to be interpreted as a penalty upon, or a

forfeiture by, any party to this Agreement,

SECTION 8,3, Entire Agreement: No Oral Operating Agreements: Amendments'

This Agreement constitutes the entirc ágreement with respect to the affairs of the Company and

the conduct of its business, and ,up"rseðæ all prior agreements and understandings, whether oral

or written. The Compuny ihull have no oral operating agreements. This Agreement may only be

amended by a written instrument executed by the Member,

SECTION 8.4. Headings. Section and other headings contained in this Agteement

4



are for reference pu{poses only and are not intended to describe, interpret, define or lirnit the
scope, extent or intent of this Agreement or any provision hereof.

SECTION 8,5, Severabilify. Every provision of this Agreement is intended
to be severable. If any term or provision hereof is illegal or invalid for any reason whatsoever,
such illegality or invalidity shall not afîect the validity or legality of the remainder of this
Agreement.

SECTION 8.6. Variation of Pronouns. All pronouns and any variations thereof
shall be deemed to refer to masculine, feminine or neuter, singular or plural, as the identity of the
Person or Persons may require.

SECTION 8.7. Governing Law. The law of the State of Rhode Island, without
regard to its conflicts of law principles, shall govern the validity of this Agreement, the
construction a¡rd interpretation of its terms, and organization and intemal affairs of the Company
and the limited liability of its Managers, Members and other owners.

SECTION 8.8. Exhibit A. Exhibit A to this Agreement contains a Glossary of
Terms which is hereby incorporated by reference.

ISTGNATURE PAGE TO rOLLO\ryl
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IN WITNESS \üHEREOF, the Member has executed this Agreement effective as of the

date first above written,

NEW ENGLAND RADIATION THERAPY
MANAGEMENT SERVICES, INC.

By:
Name: Bryan J.

Title: Vice President

6



EXHIBIT A

GLOSSARY OF TERMS

"Act" shall mean Chapter 16 of Title 7 of the General Laws of Rhode Island, 1956, as

amended, as the same may be amended from time to time.

.'Aqreemgnt" shall mean this Operating Agreement, as amended from time to time.

.,Articles of organization" shall mean the articles of organization required to be hled by

the Company pursuant to the Act together with any amendments thereto'

..Capital Contribution" shall mean with respect to the Member, the amount of money and

*yp,o@ey)contributedtothèCompanywithrespecttotheInterestofsuch
Member.

"Code" shall mean the Intemal Revenue Code of 1986, as amended from time to time, or

any successor federal revenue law.

.,Interest', shall mean all of the rights, privileges, preferences and obligations of the

M.*b", offiãssignees with respect to the-Company created under this Agreement or under the

Act.

,.Persgn" shall mean any natural person, partnership, trust, estate, association, limited

liability ,*puny, corporation, custodiar¡ nominee, govemmental instrurnentality or agency'

body joliti" ot uny othèr entity in its own or any representative capacity.

6t2209.t
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