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OFFICE 57 July 29, 2013

Kimberly R. Martone

Director of Operations
Department of Public Health
Office of Health Care Access

410 Capitol Avenue, MS#13HCA
P.O. Box 340308

Hartford, CT 06134-0308

Re: New Milford Hospital, Inc. CON Reguest
Dear Ms. Martone,

Pursuant to Section 19a-638, C.G.S., please find enclosed a Certificate of Need for New Milford
Hospital, Inc. to acquire replacement simulation technology for its Diebold Family Cancer Center,
located on the hospital’s campus at 21 Elm Street, New Milford. CT.

If you have any questions that the attached submission does not answer, please contact me so that we
-may provide whatever additional information you need in your deliberations. I can be reached
directly at 203-739-4903, or sally.herlihy @ wchn.org.

Thank you,

X[@U{g \‘;f M‘“{%
Sally F. Herlihy, MBA, FACHE
Vice President, Planning

(Note: Submitted via email to Kimberly.marione @ct.gov and steven.lazarus@ct.cov, with original
copy and Filing Fee mailed to OHCA). '
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Application Checldist
Instructions:
1. Please check each box below, as appropriate; and
2. The completed checklist mrust be submitted as the first page of the
CON appiication.
[ Attached is the CON application filing fee i the form of a

certified, cashier or business check made out to the “Treasurer
State of Connecticut” in the amount of $500.

For OHCA Usa Only:

Bocket No.: Check Mo.:
GHCA Verified by: Date:

= Attached is evidence demonstrating that public notice has been
published in a suitable newspaper that relates to the location of
the proposal, 3 days in a row, at least 20 days prior to the
submission of the CON application to OHCA. (OHCA requests
that the Applicant fax a courtesy copy to OHCA (860) 418-
7053, at the time of the publication)

(4~ Attached is a paginated hard copy of the CON application
including a completed affidavit, signed and notarized by the
appropriate individuals,

¥l  Attached are completed Financial Attachments I and II.

#f#s  submission includes one (1) original and four (4) hard
: copies with each set placed in 3-ring binders.

Mote: A CON application may be filed with OHCA electronically
through email, if the total number of pages submitted is 50
pages or less. In this case, the CON Application must be

emailed to ohca@ct. gov.

Emportant: For CON applications(less than 50 pages) filed
electronically through email, the singed affidavit and the check
in the amount of $500 must he delivered to OHCA in hardcopy.

[/ The following have been submitted on a D

1. A scanned copy of each submission in its entirety, including
all attachments in Adobe {.pdf) format,.

2. An electronic copy of the documents in M5 Word and MS
Excel as appropriate.
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AFFIDAVIT

Applicant:  New Milford Hospital, Inc.

Project Title: Acquisition of a Replacement Simulator Technology

I, Steven H. Rosenberg, Senior Vice President and CFO, of Westem Connecticut
Health Network, Inc., being duly sworn, depose and state that New Milford
Hospital Inc.’s information submitted in this Certificate of Need Application is

accurate and correct to the best of my knowledge.

virky

Date © /7

Signature

Subscribed and sworn to before me on 7;?@" /3( 2

Notary Public/Commissioner of Superior Court

My comimission expires: f?//?@’/é’ﬁ/f .
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State of Connecticut
Office of Health Care Access
Certificate of Need Application

Instructions: Please complete all sections of the Certificate of Need (“CON™)
application. If any section or question is not relevant to your project, a response of “Not
Applicable” may be deemed an acceptable answer, If there is more than one applicant,
identity the name and alt contact information for each applicant. OHCA will assign a
Bocket Number to the CON application once the application is received by OHCA.

Docket Number: 8bh

Applicant: New Milford Hospltal, inc.

Contact Person: Sally Herlihy, MBA, FACHE

Contact Person’s Vice President, Planning

Title: Western Connecticut Health Network, Inc.

Contact Person's

Address: 24 Hospital Avenue, Danbury, CT 06810
Contact Person’'s

Phone Number: 203-738-4603

Contact Person’s

Fax Number; 203-739-1974

Contact Person’s

Email Address: sally.herlihy@wchn.org

Project Town: New Milford, CT

Project Name: Acquisition of Replacement Simulator Technology
Statute Reference: Section 192-638, C.G.S.

Estimated Total

Capital Expenditure: $1,100,000
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1. Project Description: Acquisition of Equipment
a. Please provide a narrative detailing the proposal.

New Milford Hospital, Inc. ("NMH") proposes to replace its existing radiation
oncology simulator with a computerized tomography simulator (“CT simulator’) at
a total capital expenditure of $1.1M. The Hospital's Diebold Family Cancer
Center ("Center’) has a reputation for excellence and a commitment to the
highest standards of cancer care. It is accredited in radiology, mammography
and radiation oncology services by the American College of Radiology and the
National Accreditation Program for Breast Centers.

In December 2012, the Center was re-approved “with commendation” by the
American College of Surgeons (ACo8), Commission on Cancer. The
designation, offered by ACo8 every three years, distinguishes exceptional
hospital performance in ongoing improvement and public accountability for
cancer treatment services. NMH exceeded standards in multiple areas of clinical
care and operations and earned the highest scores possible in standards for
outcomes analysis, data management timeliness and quality, patient guidelines,
prevention and early detection activities, professional education and quality
improvement.

This proposal requests approval to replace an outdated conventionat
radiotherapy simulator with new CT simulator technology. The simulator is used
as part of the treatment planning process for determining a patient’'s course of
radiation therapy. The images that are generated by the simulator assist
physicians in determining the optimal treatment path. Because simulation
procedures are usually the first step in patient care, it is critical that new patients
feel weicome and comfortable during this process, and confident they've chosen
the right place to receive treatment. The advanced technology of a CT simulator
will address these needs and truly provide a higher level of care.

Outdated Technology

The existing conventional radiotherapy simulator was acquired in 1998 with
approval of the radiation oncology program at NMH, and has been in operation
for over 15+ years. The technology has reached end-of-life, with technical
support for the equipment discontinued, and x-ray film used by the simulator
difficult to obtain. NMH is one of the few remaining hospitals in Connecticut that
has a conventional radiography simulator and film processor,

Operational inefficiency and inconvenience
Currently the patient visits the Radiation Oncology department where

immobilization devices are constructed. The patient must then be escorted down
the hall to the Radiology department to be scanned on the CT scanner there to
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obtain CT images for planning. Patients are usually dressed in gowns during
these procedures and also while walking between departments, which is a
concem for patient modesty and comfort, especially for breast and prostate
cancer patients (a large percentage of cases treated at the Center). Since the
CT bore is sized for diagnostic scans, we often have o reposition the patient and
the treatment immobilization devices to fit the patient through the scanner,
causing discomfort for the patient.

A CT simulator offers muitiple clinical, operational and administrative
advantages, all of which will greatly enhance cancer care delivery:

s Treatment Efficiencies — The CT simulator's advanced imaging
capabilities will eliminate the need for patients to visit both the Radiation
Oncology and Radiology departments as part of treatment planning,
making the process easier and more convenient for patientis and
consclidating treatment planning.

¢ Digitalization — The CT simulator will aliow the Hospital's Radiation
Oncology department to become completely digitalized, eliminating the
need for x-ray film, setvice contracts for film processors and silver
reclaiming, as well as the need for fixer and developer, which are
potentially hazardous chemicals. Because images play a key role in
cancer diagnosis and treatment and are an important component of the
medical record, the use of digital images will support the use of alectronic
medical records (EMR).

« Comfort and Convenience — Acquisition of new technology will enable the
patient to have their entire planning procedure compieted within the
Radiation Oncology department. Additionally, a large-bore CT simulator
(one with a large interior diameter) increases patient comfort by enabling
more diversity in positioning and more easily accommodating
immobilization devices. The large bore also comfortably accommodates
larger-sized patients.

» Potential for Expanded Treatment Options — The CT simulator's “4D CT
capability,” a radiation cncology-specific software package, will aliow the
Cancer Center to provide expanded stereotactic body radiation therapy
{(*SBRT"} services, a freatment in which highly accurate, precise, and
focused radiation is delivered to tumors while minimizing radiation to
adjacent healthy tissue. SBRT has not only shown dramatically better
outcomes than conventional radiation therapy, but SBRT patients
experience fewer treatment visits and side effects than with conventional
radiation therapy. The Center currently offers stereotactic treatment only
tor brain lesions. The CT simulator will allow this treatment to be offered
for other parts of the body as well.
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Tentative Timing of the Project:

s  September 2013 - Certificate of Need (CON) authorization
Fall 2013 - Equipment vendor selection, simulation room preparation, and
CT simulator Installation and testing

»  Winter 2013 - Patienis receive simulation procedures using the new
technology '

b. Provide letters that have been received in support of the proposal.
See Exhibit A with Letters of Support from:

= Joseph Bargellini, M.D., Medical Director, Radiation Oncology, NMH
¢« Sandra Lombardo, M.D., Medical Oncology, NMH o
= Andrea Crowley, M.D., Chair, Diagnostic Radiology, NMH

¢. Provide the Manufacturer, Model, Number of slices/tesla strength of the proposed
scanner (as appropriate to each piece of equipment).

Three vendor quotations (Phillips, GE and Siemens) have been received and are
currently under evaluation for acquisition of large bore CT simuiator technology.
They include software; workstations, CT simulator couch, and a linac couch
upgrade (these couchtops must “match” for treatment reproducibility).

Exhibit B contains a summary of the initial estimates for the proposed
technology.

d. List each of the Applicant’s sites and the imaging modalities and other services
currently offered by location.

The imaging modalities provided at NMH include the following:
RT Simulator ‘

84-slice low-dose CT scanner

Open bore 1.5 Tesla MR

General Radiography

Mammography

Ultrasound

Nuclear Medicine

Bone Density

® & & @ & & G @
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2. Clear Public Need

a. Explain why there is a clear public need for the proposed equipment. Provide
evidence that demonstrates this need.

NMH’s Center provides comprehensive cancer care to over 185 newly diagnosed
cancer patients each year. Radiation therapy is an integral component of this
care, providing approximately 2,500 radiation treatments annuaily.

The Hospital’s current simulator, a “conventional radiotherapy simulator,”
reached end of life in April 2018, Technical support for the equipment has been
discontinued and x-ray film used by the simulator {produced by Eastman Kodak,
currently in bankruptcy) wilf likely become difficult to obtain. NMH is one of the
few remaining hospitals in Connecticut that still uses a conventional radiography
simulator and film processor.

The radiation oncology industry standard of care is no longer a conventional
simuiator, but CT simulator, more importantly one with a large bore to
accommaodate the patient and treatment immobilization devices, NMH desires to
offer its patients the advanced imaging technoiogy and efficient workflow a large
bore CT simulator would provide.

in addition, the CT Simulator's a radiation-cncology-specific software package,
will offer the opportunity for the Cancer Center to provide expanded stersofactic
body radiation therapy (SBRT) services as the need arises, a treatment in which
highly accurate, precise, and focused radiation is delivered to tumors while
minimizing radiation {o adjacent healthy tissue. This capability will also allow
treatment plans to accurately account for areas of the body affected by motion
(i.e., breathing), a significant benefit to patients treated for lung cancer. SBRT
has not only shown dramatically better outcomes than conventional radiation
therapy, but SBRT patients experience fewer treatment visits and side effects
than with conventional radiation therapy. The Cancer Center currently offers
stereotactic treatment only for brain lesions. The CT Simulator will allow thls
treatment to be offered for other parts of the body, as well.

b. Provide the utilization of existing health care facilities and health care services in
the Applicant’s service area. : :

The only other hospital provider in the service area is our affiliate hospital, DH,
located at 24 Hospital Avenue, Danbury, CT. The DH CT Simulater volume for
FY 2013 is projected to be 995 {(annualized based on 9 months actual, Oct-
June).

This proposal will not affect the utilization at other hospitals in the region.
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¢. Complete Table 1 for each piece of equipment of the type proposed currently
operated by the Applicant at each of the Applicant’s sites.

Table 1:

Existing Equipment Operated by the Applicant

Provider Name Description of | Hours/Days of | Utilization *#%
Street Address Service * Operation * | July 2012 -
Town, Zip Code June 2013
New Milford Hospital Conventional | 8:30 AM - 149
Dieboid Family Cancer Center Radiotherapy | 4:30 PM;
21 Elm Strest Simulator Urgent
New Milford, CT 08776 addressed as

needed

* Include equipment strength (e.g. slices, tesla strength), whether the unit is open or closed (for MRI)
*# Days of the week unit is operational, and start and end time for each day; and
**+ Number of scans/exams performed on each unit for the most recent 12-month period {identify period).

d. Provide the following regarding the proposal’s location:

i. The rationale for locating the proposed equipment at the proposed site;
Locating the CT simulator within the Radiation Oncology area of NMH will ensure
coordinated care 1o our cancer patients.

ii. The population to be served, including specific evidence such as incidence,

prevalence, or other demographic data that demonstrates need,;

The population to be served is residents within the primary service areas of
NMH, and those from outside the area receiving cancer treatment services at

NMH.
Towns Primarily Served | 2010 Posgé {:ion
_ PyNWR | Popuation | Estimate
New Milford 28217 ] 28,608
Wingdale, NY 4235 4,432
Sherman 3,853 3.450
Washington 3630 | 3511
Roxbury 2302 2,224
Bridgewater 1,879 _ 1,610
TOTAL 41100 .46,815

Source: 2010 Census, 2020 UCONN CT State Data Center
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According to the American Cancer Society, the probability of developing cancer
increases as we age. By 2020, 19% of the service area population, an additienal
3,000 residents, will be age 65 and over. These demographics support the
investment in CT Simulation technology at the NMH Cancer Center for
comprehensive oncelogy treatment.

Pogulation Sire by SAgs Cohort
NMH Service Ares, 2040, 20208

Age

. - B4 .
AnChange -1E% ~17% 7% 8%
% Total . . o s Do e
) 28% f 23% 259 7 24% Ft /345 Tl 1EY 5% F 7%
Pogulation

iii. How and where the proposed patient population is currently being served;

The proposed patient population is currently being served by NMH and this is not
projected to change.

1v. All existing providers (name, address) of the proposed service in the towns
listed above and in nearby towns;

Existing providers with CT simulators capabilities within the service area include
NMH and The Danbury Hospital ("DH"}, 24 Hospital Avenue, Danbury CT (our
WCHN affiliate hospital).

v. The effect of the proposal on existing providers; and

This proposal for replacement simulation technology is not expected to have any
effect on existing providers.
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vi. If the proposal involves a new site of service, identify the service area towns
and the basis for their selection.

This proposal does not involve a new site of service.

¢. Explain why the proposal will not result in an unnecessary duplication of existing
or approved health care services.

This proposal for a replacement s CT simuiator will not result in unnecessary
duplication of service. The new technology replaces cut of date technology and
will enhance the quality of services provided to our existing (and future) patient
base. :

Effectiveness and success of the CT simulator can be measured utilizing several
criteria, including utilization and patient satisfaction:

o CT simulation is a standard practice in radiation therapy departments
throughout the country. With rare exception, all patients being treated at
the Dieboid Family Cancer Center will utilize this service.

e All lung cancer cases will utilize the CT simulator’s 4D capability
accounting for organ and farget motion. Lung cancer is one of the major
diseases treated at the Center,

« Patient comfort, convenience, and satisfaction are expected 1o increase,
as both the simulation and treatment procass will be in the Center in its
entirety.

3. Actual and Projected Volume

a. Complete the following tables for the past three fiscal years (“FY™), current fiscal
year {(“CFY™), and first three projected FY's of the proposal, for each of the
Applicant’s existing and proposed pieces of equipment (of the type proposed, at
the proposed locatton only). In Table 2a, report the units of service by piece of
equipment, and in Table 2b, report the units of service by type of exam (e.g. if
specializing in orthopedic, neurosurgery, or if there are scans that can be
performed on the proposed scanner that the Applicant is unable to perform on its
existing scanners),

Table 2a: Historical, Current, and Projected Yolume, by Equipment Unit

- r * .
Actual Volume CFY - P:?;‘i;d{; f;]l{l:\‘e "
(Last 3 Completed FYs) Volume* ' F&’s}*ﬁ ration
Fio | Fvil | iz | Fvi3 | Fvaa | pvas | Fvie
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Compilex
CT Sims 86 123 121 158 156 156 156
Total 86 123 121 158 156 166 156

* For pericds greater than 6 months, report annualized volume, identifying the number of actual months
covered and the method of annualizing. For periods less than six menths, report actual volume and identify
the period covered. FY 2013 volume annualized based on Oclober - June actual

** 1[ the first year of the proposal is only a partial year, provide the Qrst partial yvear and then the first three
full FYs. Add columns as necessary,

*#¢ [dentify each scanner separately and add lines as necessary. Also break out inpatient/outpatient/ED
volumes if applicable,

##¥% Fill in years. In a footnote, identify the period covered by the Applicant’s FY {e.g. July [-June 30,
calendar year, ete.).

Tabile 2b: Historical, Current, and Projected Volume, by Type of Scan/Exam

Projected Volume
Actual Volume CFY . .
{Last 3 Completed FYs) Volume* (First 3 F;‘ifs(;iemtmnal
FYig FYll Friz2 FYiz FYisa FYI5 FYig
Complex
CT Sims 46 123 121 156 1568 156 156
Total 856 123 121 156 158 156 156

* For periods greater than 6 months, report annualized volume, identifying the number of actual months

covered and the method of anpualizing. For perieds less than six months, report actual volume and identify

the period covered. FY 2813 volume annualized based on October — June actual

** If the first year of the proposal is only a pardal year, provide the firgt partial year and then the first three

full FY's. Add columns as necessary.

## Identify each type of scan/exam fe.g. orthopedic, neurosurgery or if there are scans/exams that can be
erformed on the proposed picce of equipment that the Applicant is unable to perform on its existing

equipment) and add lines as necessary,

**+% Fiil in years. In a footnote, identify the period coverad by the Applicant’s FY (e.g. July [-June 30,

calendar year, etc.).

b. Provide a breakdown, by town, of the volumes provided in Table 2a for the most
recently completed full FY. '

FYiz
Zip Code ‘ Town State Volume
08776 NEW MILFORD cr 51
12622 DOVER PLAINS NY 6
06754 WARREN cT
NEW PRESTON
06777 MARB cT 5
WASHINGTON
1 087584 DEPOT %11 5
12594 WINGDALE NY 5
06757 KENT CT 4
08068 SHARON cT 3
06488 SOUTHBURY CT 3
06504 BROOKFIELD CT 3
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- 06811 I DANBURY CT 3
08470 NEWTOWN CT 2
06752 BRIDGEWATER | CT 2
| 06801 BETHEL CcT 2
06810 DANBUAY CT 2
12531 ' HOLMES | NY 2
12545 MILLBROCK NY o
| 12546 MILLERTON NY 2
12564 PAWLING NY 2
06018 CANAAN cT 1
06068 SALISBURY CT i
06450 MERIDEN cT 1
06756 GOSHEN CT 1
06759 LITCHFIELD CT i
06783 ROXBURY CT 1
06784 SHERMAR CT 1
06787 THOMASTON cT 1
06790 TORRINGTON CT 1
06798 WOODBURY cT 1
| 06906 STAMFORD CT 1
12801 AMENIA NY 1
12592 WASSAIC NY 1
Grand Toial 122

c. Describe existing referral patterns in the area to be served by the proposal.

Physician referral patterns for the radiation oncology program (and simutation)
include in descending order: Urology (166), Medical Oncology (151) and surgery
(117}. Otolaryngology provided 12 referrals and 10 were from Dermatology. In
reviewing diagnosis codes, Breast was the most common at 91, followed by
prostate at 52 and Lung at 38.

d. Explain how the existing referral patterns will be affected by the proposal.
There are not any changes anticipated in existing referral pafterns.

e. Explain any increases and/or decreases in volume seen in the tables above.
Since 2010, NMH has experienced an increase in overall velume, both in terms
of treatments given and number of patients treated. The increase is multifactorial,
but likely due to expanded technology with the Trilogy System becoming

operational in Oclober 2010. This system enhanced the delivery of radiation
encology with image guidance, stereotactic capability, and robotic couch
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positioning. The affiliation with DH positively impacted patient voiumes as well
through increased collaboration baetween the two institutions.

. Provide a detailed explanation of all assumptions used in the derivation/
calculation of the projected volume by scanner and scan type.

Volume is projected based on a general utilization that approximately one half of
all new cancer patients will receive radiation therapy. Each of these patients will
require one CT simulation in order to formulate their individualized treatment
plan.

g. Provide a copy of any articles, studies, or reports that support the need to acquire
the proposed scanner, along with a brief explanation regarding the relevance of
the selected articles,

The proposed technology will substitute CT based simulation for the outdated
conventional system. CT Simulator features a state of the art CT scanner with a
localization package, patient marking system and a virlual simulator capable of
producing realtime digitally composited radiographs (DCRs). This system offers
high-resolution imaging and short examination time for the full range of
procedures including volumetric localization, simulation and verification for
conformal, high-precision and stereotactic radiotherapy planning.

See Exhibit C for the British Journal of Radiology (2008}, “Localization:
conventional and CT simulatior”, & journal article discussing the components for

achieving standard of care for radiation oncology treatment planning and the role
of a dedicated CT simulator.

4. Quality Measures

a. Submit a list of all key professional, administrative, clinical, and direct service
personnel related to the proposal. Attach a copy of their Curriculum Vitae.

See Exhibit D for Curricutum Vitaes for the following individuals:

Joseph Bargeliini, MD — Medical Dirsctor of Radiation Oncology, will prescribe
simulation procedures when appropriate.

Lee Anne Zarger, MSDABR, Chief Medical Physicist, oversees accepiance
testing, quality assurance, and radiation safety.
b. Explain how the proposal contributes to the quality of health care delivery in the
region.

Provision of care at the Center includes radiation therapy, which is raliant on use
of a simulator to help determine, before treatment begins, how to direct and
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combine the radiation treatment fields for maximum safety and effectiveness,
This simulator uses X-rays and fluoroscopy with freeze-frame capability to
pinpoint the exact treatment area. The conventional simulator at NMH no longer
can provide the necessary data for the 3-D Treatment Planning System, resuiting
in workarounds for obtaining imaging data.

Conventional simulaiors are no longer used in Radiation Oncology Departrments.
The state of the art choice is a large bore CT simulator with localization software
which enables the radiation oncologist to clearly image and delineate treatment.
Additionally 4D imaging capability of the CT simulator allows departments to
outline treatment volumes for areas of the body affected by breathing motion to
allow more accurate imaging, treatment planning and treatment deslivery to these
areas and to offer treatrments we are curently not offering: namely stereotactic
body radiation therapy.

5. Organizational and Financia) Information
a. Identify the Applicant’s ownership type(s) (e.g. Corporation, PC, LLC, etc.).

b. Does the Applicant have non-profit status?
Yes (Provide documentation) [ | No

c. Provide a copy of the State of Connecticut, Department of Public Health
license(s) currently held by the Applicant and indicate any additional licensure
categories being sought in relation to the proposal.

A copy of the hospital license is included as Exhibit E. There are no additional
licensure categorias being requested.

d. Financial Statemenis

. If the Applicant is a Connecticut hospital: Pursuant to Section 19a-644,
C.G.S., each hospital licensed by the Department of Public Health is required
to file with OHCA copies of the hospital’s audited financial statements. If the
hospital has filed its most recently completed fiscal year audited financial
statements, the hospital may reference that filing for this proposal.

ii. If the Applicant is not a Connecticut hospital {other health care facilities):
Audited financial statements for the most recently completed fiscal year. if
audited financial statements do not exist, in lieu of audited financial
statements, provide other financial documentation (e.g. unaudited balance
sheet, staterent of operations, tax return, or other set of books.)

NMH has filed its most recently completed fiscal year audited statements with
OHCA.
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‘e. Submit a final version of all capital expenditures/costs as follows:

Table 3: Proposed Capilal Expendiiures/Costs

Medical Equipment Purchase $

Imaging Equipment Purchase $900,000

Non-Medical Equipment Purchase

Land/Building Purchase *

Construction/Renovation #* : $200,000
Other Non-Construction {Specify)

Total Capital Expenditure (TCE) $1,100,000
Medical Equipment Lease (Fair Market Value) *#* $

Imaging Equipment Lease (Fair Market Value) #%*

Non-Medical Equipment Lease {(Fair Market Value) ***
Fair Market Value of Space *** .

Total Capital Cost {TC() $G
Total Project Cost (TCE + TCC) $1,100,000
Capitalized Financing Costs {Informational Purpose Only)

Total Capital Expenditure with Cap. Fin. Cosis $1,100,000

* I the proposal involves a land/building purchase, atach a real estate propety appraisal including the
amount; the useful life of the butiding; and a schedule of depreciation.

** If the proposal involves construction/renovations, attach a description of the proposed building work,
including the gross square feet; existing and proposed floor plans; commencement date for the
constructiond renovation; completion date of the constructicn/renovation: and commencement of operations

date,

*** If the proposal involves a capital or operating equipment lease and/or purchase, attach a vendor quote
or invoice; schedule of depreciation; useful life of the equipment; and anticipated residuai value at the end
of the lease or foan term.

f. List all funding or financing sources for the proposal and the dollar amount of
each. Provide applicable details such as interest rate; term; monthly payment;
pledges and funds received to date; letter of interest or approval from a lending
institution.

This proposat is financially supported by a $1 million grant received from the
Diebold Foundation to fully fund acquisition of the CT Simulator.

g. Demonstrate how this proposal will affect the financial strength of the state’s
health care systent

The acquisition of the proposed CT simulator will not direcily impact the financial

strength of the state’s health care system, however, due to improved operational
efficiencies which will reduce operating costs associated with current processes.

6. Patient Population Mix: Current and Projected

a. Provide the current and projected patient population mix (based on the number of
patients, not based on revenue) with the CON proposal for the proposed program.
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FY2013 FPi-9 FY2014 FYZzo15s F¥zils
Medicare® 46.7% 46.7% 46.7% 46.7%
Medicaid* 10.1% 10.1% 10.1% 10.1%
CHAMPUS & TriCare 0.2% 0.2% 0.2% 0.2%
TFotal Government 56.9% 56.9% 56,9% 56.9%
Commercial Insurers® 38.9% 39.9% 35.9% 39.9%
Uninsured 1.9% 1.9% 1.9% 1.9%
Workers Compensation 1.4% 1.4% 1.4% 1.4%
Total Non-Gevernment 43.1% 43.1% 43.1% 43,1%
Total Payer Mix 100.0% 100.0% 100.0% 100.0%

* Includes managed care activity.

** New programs may leave the “current” column blank.

**% Fill in years. Ensure the period covered by this table corresponds to the period covered in the
projections provided.

b. Provide the basis forfassumptions used to project the patient population mix.

The patient population at NMH is not projected o change as result of this
proposal.

7. Financial Attachments T & I

a. Provide a summary of revenue, expense, and volume statistics, without the CON
project, incremental to the CON project, and with the CON project. Complete
Financial Attachment 1. (Note that the actual results for the fiscal year reported
inn the first column must agree with the Applicant’s andited financial statements.)
The projections must include the first three full fiscal years of the project.

See Exhibit F for Financial Attachment |
b. Provide a three year projection of incremental revenue, expense, and volume
statistics attributable to the proposal by payer. Complete Financial Attachment
IE. The projections must include the first three ful] fiscal vears of the project.
See Exhibit F for Financial Attachment I
¢. Provide the assumptions vtilized in developing both Financial Attachments [
and I {e.g., full-time equivalents, volume statistics, other expenses, revenue and
expense % increases, project commencement of operation date, etc.).
See Exhibit F for Financial Assumptions.
d. Provide documentation or the basis to support the proposed rates for each of the

FYs as reported in Financial Attachment II. Provide a copy of the rate schedule
for the proposed service(s).
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Not applicable.

e. Provide the minimum number of units required to show an incremental gain from
operations for each fiscal year.

Net applicable.

f. Explain any projected incremental {osses from operations contained in the
financial projections that result from the implementation and operation of the
CON proposal.

The proposed incremental loss from operations is a result of the increase in
depreciation and equipment maintenance contract related to the new equipment,

g. Describe how this proposal is cost effective.

This proposal involves the replacement of a 15+ year old out-dated and end-of-
life conventional simulator with a new state-of-the-art CT simulator that will
improve operational efficiencies, quality and convenience of this service for our
patients.
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EXHIBIT A
LETTERS OF SUPPORT

e
{£7 WeSTERN CONNECTICUT HEALTR NEYWORK

NEwW MILFORD HOSPITAL
e
Radiation Oncelogy 21 Eim Straat
Diebold Pamily Reglonal Cancer Center New Hillord, CT 06776
850.20-5000
June 10, 2013
To Whom it May Concern:

New Milford Hospital is looking to replace ifs current conventiona! simmlator with a CT
simulator. In addition to CT simulation being a standard for modem radiation therapy, it
will provide us with the gbility to offer and provide more servives for our patients.

QOur conventional simulator will be reaching end of life shertly. Servicing it would then
become problematic. Convendional simulators are not being replaced with conventional
sirnulators as it is entdated technology. CT simulators allow for the acquisition of three
dimensional data for radiation trestment planning, This is used for both external beam
radiation and brachytherapy.

Al the presant time we ave using the CT scanner is Diagnostic Radiclogy for this purpase,
As this CT unit was not designed specifically for radiation therapy use, it has lmitations
in terms of bore size and patient positioning that have been problems for us in the past. In
addition, organ and target motion cannot be accournted for using this €T, and this is
becoming increasingly important in radistion freatment delivery and current radiation

therapy treatment protocols, -

1 am happy to answer any questions regarding our need for this fechnology at New
Milford Hospital, Thank you for your consideration.

Joseph Bargeiling, M.D.
Medical Director, Radiation Oneology
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F77, WESTERN CONNECTICUT

kY ‘&'” MEDICAL GROUP Reglonal Cancer Conter
Osevlogy & Hematoogy

QARBURY BOSPITAL « HEW BILEORD HOSPITA:
21 Eim Sireat

Hew Millord, CT 068776

{860} 219-5300

Fax (860} 216-5030
WestemConpecliculHealthNetwrh o

Medical Oncology Sandsa Lombarde, MD

Diebold Family Regional Cancer Cenier

June 10, 2013

To Whom It May Concern:

Mew Milford Hospital is locking to replace its current conventional simulator with a CT
siraulator. As & Medical Oncologist working in the cancer center, § fully support this.

The Radiation Oncology unit at New Milford Hospital provides a very important servics
1o the cancer patients it our community. It is imporiant that the facility remain current
with techniology, in this highly technical service. Many of my paticnts in addition to
receiving chemotherapy also receive radiation, and I want them 1o receive the best care

possible.

I came to New Milford Hospital from a practice in New York City where ai] modermn
Radiation Oncology Departments had CT simulators. We should be able to provide the
same level of care and service here in New Milford.

1 amn happy to answer any questions vou might have, and thank you for your
consideration.

Sincerely,..

Sandra Lombardo, M.D.
Medical Oncology
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3 WESTERN CONNECTICUT HEALTH METWORE

NEW MILFORD HOSPITAL

AFFRIATED AT DARDURY NOSPITAL

21 B Strent

Nev: Milioed, GT 06775

. . . E50.216-5000
Diagnostic bnaging

June 11,2013

To Whom It May Concern:

New Milford Hospital is locking to replace its current conventions! simulator witha CT
simulator. As the Chair of Diagnostic Radiology at the hospital, 1 fully support this.

Over the years, the CT in Diagnostic Radiology has been used by Radiation Oncology for
their treafment planning purposes. As the technology has changed, the CT scanners 1
designed for use in Radiation Oncology have evolved 1o better serve their purposes with
wider bore sizes to better accommodate the patient positioning required for radiation

therapy.

New technology is also available to help manage organ moticn, which is becoming more
imporiant for Radiation Oncology, and is not available on owr scanner. Being part of the
medical staff st New Milford Hospital, T fully recognize the need o provide the best
possible care for our patients close to home, especially when they are facing a potentially
tife threatening disease.

I am happy to answer any questions vou might have, and thank you for your
consideration.

Sincerely,

Andrea Crowiey, M.D.
Chair, Diagnostic Radiology
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System
Options
Total Equipment

Room
Renovations

Total Capital

System
Options
Total Equipment

Room
Renovations

Total Capital

System
Optlons
Total Equipment

Room
Renovations

EXHIBITB
EQUIPMENT ESTIMATES - FINAL SYSTEM TBD
Phillips
Civen
Equipment | Couchtops Total
712,077 74,350 786,427
126,547 0 126,547
838,624 74,350 912,974
200,000
1,182,974
Siemens
Civeo
Equipment | Couchtops Total
675,000 74,350 749,350
34,800 O 34,800
709,800 74,350 784,130
200,000
984,150
GE
_ Civeo
Equipment { Couchiops Total
732,886 74,350 807,246
32,370 0 32,970
765,866 74,350 840,216
200,000
1,040,216

Total Capital

MM S CON - 23
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The British Journal of Radiology, 79 (2008), S36-543

Localization: conventional and CT simulation

G R BAKER, 3¢, msc, Mipem

Kent Oncology Centre, Maidstone Hospital, Maidstone, Kerit METS o900, UK

ABSTRALT. Recent developments in imaging and computer power have led to the
ability to acquire large three dimensional data sets for target localization and complex
treatment planning for radiation therapy, Convantional simulation i mpiiesthe use of a
maching capable of the same mechanical movements as treatment uRnits. mages
obstained from these machines are essentially two dimensional with the facility to
acqguire a Himited number of axial slices to provids patient contours and tissug density
information, The recent implementation of cone beamn imaging on sireulateors has
transformad them into three dimensional Imaging devices able to produce the data
required for complex treztment piatining. The introduction of computed axial
tornegraphy (CT) in the 18705 was a step-change in imaging and its potential use in
radiotherapy was qulckly realised. However, it remained a predominantly diagnostic
too| until modifications were irtraduced to meet the needs of radiotherapy and ;
software was developed {o perform the simulation functlon. The comparability of :
conventional and virtuel simulation has bean the subject of & number of studies at
different disease sites. The development of different cross sectional imaging modalities
such as MRI and positron emission tomography hes provided additiona! information
that can be incorporated into the simulation software by image fusion and has been
shown to aid in the deiineation of tumours. Challenges still remain, particulasly in
focalizing moving structures, Fast multislice scanning protocols freeze patient and
organ motion in time and space, which may fead 1o inaccuracy in both target
delinesation and the choice of margins in three dimensions. Breath holding and gated
respiration techniques have been demonstrated to produce four-dimensional data sets i Received 30 June 2005
that can be used to reduce margins of te minimlze dose o normal Hissun or orgahs a1 . Revised 28 February 2006

risk. Image guided radictherapy is being develeped to address the interfraction :
provement of both target volumes and critical normat structures. Whichever methad of &
localization and stmulation is adonted, the role of quality control is important for the
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overall accuracy of the patient’s reatment and must be adapted to reflect the E o 2008 The Btk sttt ot

networked nature of the process,

The devalopment of the delivery of radiztion therapy
is closely related to the accuracy with which ihe target
fumour can be located with respect t survonading
apatomical shuctures. In vecent pears, the increase
compuling power and the development of refined
compuler grapdics have resulted in the ability to yetform
comipiex freatment planning in three dimensions end to
marupulate imeges in real Hime. Early simulators were
machines capable of the same miechanical movements as
fresbment unils and were used o confinm treatment set
up rather than for locadization [3, 2} Simulstors that were
developed commercially in the 19605 had the addition of
Bruoroseopy that was used o sot the isocentre with the
aid of remotely controlled movements of the couch. Field
portals adaquate to encompass the target volume fo be
treated could alse be set by rernote adjustnents o the
field defining wires. The introduction of computed axial
tomography (CT) scanning in the 1970 was a stap
change in the ability to define tumours in relation to
normal anatomy, and over the ensuing years has been
widely adopted in tumour localization. Today it may be
used it conjunciion with complex graphics softveare 15 a
virtual simulator. However, the conventional simulator
sUll releins e plece in many radistherapy departments
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ot localization of some fumour sites, sither as a result of
lack of sufficient access to s CT seanner or for relatively
simphe techniques net requiring the production of a dose
plan. The conventional simutator is also frequently used
to verily the more complex treatment plans, producing
an bmage conresponding to a beam's eye view {BEV)
from the treatment planning syster (TPS) or by vesifying
the fsoeentre Jotatlon from oribogonal films.

Brief history

Mould [3] describes the development of simularion,
from the use of diagnostic radiographs and skin marks i
the 19505 to the introduction of virtual sirmulation in the
1980s. In 1973, Hounsfield and Ambrose {4, 5] published
thelr work on compulerized transvecse axial wmography
and the polential uges of CT in radiotherapy were
quickly recogrized (6] However, access fo g OT scanerer
was often very linlted, and in many cases the seanner
was nol even in the same hospial as the restment
facilities. In additlon, a CT scanner was principally a
diagnostic tool with limitations for treatrnent planning
imposed by the small aperture and the design of the

The British Journal of Radiology, Special fssue 2606
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Locafization: conventional and CF simulation

couch, which Frequently prevented the patient from
beitg scanned in the treatment position. Harrison and
Facroer [7] recognized the usefulness of being able (o
acyulie & cross-sectional image of the patient in the
trealment position using a siulator as a CT scenner and
went on fo describe the implementation of their idea
using a fluorescent screen and an Isocon camera {8 A
number of other adaptations of the simulator to prodoce
cross-sectional images were also proposed al this time
19121, This functionality was called Sim-CT and became
standard on simalators in the 19905, but the system had
its [imitations:

1. The heat capacity of the Xeray tobe generally meant
that anly a few slices could be svanned;

2. The time faken to scan was limited to approxdmately
ana revolution per mnincte, which introduced motion
ariefacts resulting in images that weie of a poorer
Quality thar those produced on & diagnostic seanner;

3. The uncertainty in the Hounsfield undts, (HU}, which
depends on the ficld of view and the phautem/
patient size, 2 result of the beam hardening in the
unfilterad Xeray beam from the simulator OT.
Heowever, the uncertinty in HU is translated into
dose vaifation not execeding 3% for photon beams in
the range 6-18 MY [13};

4. The relatively high dose to the patient which was
shown 1o be approximately 10 times that delivored
with a disgnostic scanner under similar conditions
[14].

In spite of its Emitattong, te Sim-CT was 2 usefil too!
for planning in a department with limited access o a
diagnostic scanner. It was a more accurate way aof
producing & patient outline than manual methods using
callipers and Hexicurves and enabled CT numbers & be
converted to ralative electron densities for tissue biho-
raogenelty corrections to be applied to a single CT slice
in dose calealztions. The dose distributions and monitor
unit calenlations showad good agreement with those
ablained with diagnostic sean dam (14].

In 1998, Cho et al [15] described the applicaton of
digital technology to & radiotherapy simulator in which
the Imaging system was replaced by a digital spot
imager (D51), The DST consisted of an nage intensifier,
digital image processing, display and data twnsfer
facilities. The images were stored during acquisition for
fater archiving or transfer fo workstations. Simulator
manufacturers now offer dighal capabililes on thefr
machines and convertional image intersifiers have been
replaced by fat panel amorphous sificon (a51) detectors.
Their longevity in this application has to be proved and #t
Is possible that the need for regular replacement may
have significant revenue consequences. The mast recent
sirvnlators include anatomical protocel selection, suse-
matic careection: for mape distortion, last image hold,
multileal collimator (ML} verificoion, a varigty of
mage viewing and manipulation tools with annoftion,
image printing to film or paper, Digital Image
Communications in Medicine {DICOM) export o TPS,
electrenic portal imaging device (FPID), record and
verify, and patlent management systeras. The image
manipulation tools ensble adiustments to be made to
feld pavamaters and image quality on the last-held

The British
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image, which reduces the screenting Hme and hence
patient dose comparad with non-digital systams. A wide
aperture  (lypically %0 em} €T option s available
However, because of the restriction on gantzy votation
speed, scquisition Hines are still slow and teconstruction
time does not match that of a diagnostic scanner. In an
attempt to overcome this, volume or cone beam CT
{CBCT) bas been developed. A number of authors
describe  cone  beam  tecorstruciions,  based  on
Feldkamp’s originad back projection algozithm [16], for
the acquisition of valumetric data [17-19].

When firsl proposed, the size of the defector was 2
severe limilabon on the reconstructon volume and,
although prowdsing results were obiained, its use in
lreatment planning was not realised antil 351 fal panel
detectors of a tessonable size became available,
Comunerctal systems are nowe available, For cxample,
the Acuity {Varan, Pale alte, CA) with cone beam
option gives a cone of 17 cm at the isocentre Bus with
added perumbra of 1.9 om at either end regardiess of the
scar length. It is therefore not appropriate to acquire a
single narrow slice, A single shice takes 455 and 675
images ate acquired per totation. Barly teports {private
communications, A Vinall, K Venables, 2005) supgest
that the geomeitic performance and image quality are
adeguate for mdictherapy planning purposes alihiough
the bnages are not of diagnostic qualify. The rotation
time of 45 3 does, however, result in significant move-
mant artefacts. Figure 1a shows the straaking that results
from the movement of bowed gas during the acquisition
of a CBCT scan compared with a CT planaing scan.

fa)

(b}

Figure 1. {a) Movement artefacts on an axisl siice of 2 CBEY
star a5 2 result of movement of bowel gas. (b} An axial slice
from 3 planning CT of the pelvis for comparison. (Courtesy of
Varlan Medical Systems, Palo Alto, €A and Memarial Sigan-
Kettaring Cancer Central,

$37

e o




sty

DR e i s A

Figure 2, Movement artefacts on an axial stice from a CBCT
acquired during notmal breathing. {Courtesy of Varian
Medical Systems and Hirstanden Kiinik, Aaratz,

Figure 2 shows similar streaking in the soft Hasue azound
hungs in a CBCT taken duwring normal breathing, As with
the single slice option on the simulator, there scam o be
problems with the HU values both in accuracy compared
with the calibration and reproducibility on a day-to-day
basis. Slice thicknesses of 1-5mm are available.
Reconstruction limes vary with the slice thickness and
are in the order of 905 There is no standard way of
guoting doses for these scans, Computed tomography
dose index (CTD.) s 8 measure of the dose from a CT
scan, weighted between the cenfre and the surface to
give an average value across the secton. A CTDL,/
810 mAs vahue of 15 mGy has been mensared for o
10 em scan length collimaied to 13.8 cm (15 pube 7%,
pulse length 315 ms, 80 1nd, 125 kY, 45 s cotation). Setting
the gean length Lo 1 em i clinical mode gave 54 mlay/
B1C mAs with the same exposare factors. This compares
with the national reference dose of 20 mGy for a
mulishice scanner [20)

CT shrulation

The elternative o using the simulator and CBCT to
acquire a volume data sct of the palient in the freatment
position was to medify CT scanners to meet the needs of
radiotherapy and add software o perform the simula-
fion henction. .

With the vapid development of computer technology,
snabling fast reconstruction of images in three dimen-
sions, the true valug of the enormous quantity of data
acquired by a CT scanner and its use in mdiotherapy
planning was recognized.

The developmaent of the concept of the besm's eve
view (BEV) inio the bensmission image from CT scans
that would result from any beam orientation paved the
way to produeing images from CT daia that vorrespond
‘o conventional simulator films [21-23). These digitally
reconstricted  radiographs (DRRs} could be overlaid
with the outlines of anatomic structures, fichd shapes
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ancd cross wives, and hence could display imsages similar to
simttlator radiograghs. However, the spatia} resolution of
DREs is lmited by the voxel size of the CT scuns and
catnot nuatel fhat of 8 shnulator cadiograph taken with a
szl focal spot and a short exposure, Bven in the aarly
implementation of this process the reconsiruction time of
the DRRs was reasonable, being in the region of 10 s for a
50 slice stidy. However, studies were limited by the
specification of the CT scatmer. The acquisition of a single
sifce might take 2-3 s with a delay bebween scans required
for repositioning of the scarmer and tubes with fow heat
capacity needed cooling tine during the scan [24].

Barly eritical analysis of the CT simulation process
highlighted the arsas for lmprovemeant {251 These
mcluded the limitations imposed on both freatment
technique and the size of the patiend by the aperture of
the scanmer {normally 70 am), the fime requived for CT
daia acquisition and Wanster from the scanner o fhe
planning  system, time vequired - for gutlining  and
cortouring target volwme and crifical sicuctures and
the inconsistent accuracy of pottal marking on the
patient's skin. Complete field ports were marked on
the pafient’s skin in most cases. and novel devices for
doing this constituted an important past of the virtual
stmudation process reported. (78, 27]. These drawbacks
have row largely been overcome.

Mialtislice helical scanning, with Righ heat capacity CT
tubes, has reduced the time required fo acquire a CF data
set of 100 slives o 2 matier of seconds. Wide bore
scanners have cemoved most of the constraints of patient
stze and technique. Incrsased computing capadity and
speed allows for reel Hime reconstruction of the slice
fmages at the scanner and real bme manipulation of
imapes iy the virtuel sivulation software. In addition,
the DICOM protocol facilitates fagt ransfer of image data
between systems.

Cutrent practice

Conformal radiotherapy {CRT} is now actepted best
practice for a number of treatment sites, having the
advantages of sparing normal tissue and providing the
opportonity for dose escalation, Intensity-modulated
radiotherapy (IMRT) is the uitimate expression of this,
but successful implementation of CRT and IMET cannot
be achieved wilhout three-dimensional information on
the lotation and extent of the target volume and the
position of adjacent organs at visk {DAR). The three-
dimensionafity of virfual simalation is essential o
visualize the coverage of the @rget volune and the
avoldance of (JARs in the highly vomplex treatment
plens required for CRT and IMRT. For some sites, such
a5 the lung where the relative position of the arget and
UIARs varies with fime, this fowrth dimension needs to be
taken nte account.

Sherouse et al [28] introduced the term virtaal
similation in 1987 1o desaribe the prooess of using
computer ajded desipn and digitally reconstrucied
radiographs 1o replace the process of physical simula-
ton. The process of virtual simudetion has heen
described in defail by Aird and Conway {29} who also
gave examples of its application to a number of differont
sites.

The Beitish Journal of Rediology, Spacial fssue 2008
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toslization: cenvertional and CT simulation

The spedfication of a T simuylator

The fundamental requizements of a CT simulator are 2
CT seanner with a flat couch, positioning Iasers and
virtual simulation software,

T scanner

Advarnces in the design and capabilities of CT scanners
have modified the specifieations givern by Ajrd and
Cornway [29]. Multislice scanners enable very fast
scanning thnes, even for the large studies, with narrow
shice thicknesses requiend for the production of good
DREs. High heat capacity anodes 2me required for the
large datosets that are frequently required for reatment
planning  applieations, One manufacturer (Siemens
Medical, Erlangen, Germany} has introduced 2 new
design of directly cooled anode that should eliminate
delays due to anode heating and enable fast acguisition
of scans with the large number of narrow slices required
for good DRRs.

Three manufacturers now produce wide aperture
(85 crm) scanners designed for radiotherapy applications,
I two, the scannad field of view (3FCV) is 60 em with zn
exiended reconstructed FOV of 85 o, Tt should be noted
that i1 the extended reconstructed FOV the HU numbers
may not be consistent with the SFOV, In reality, it is
unlikely that the uncermingy in HU wanstates into & dose
discreparcy of more that 1-2% in the target, The tird
tanufacturer daims a true SFOV of 85 om.

Pasitioning lasers

A systemm of three lasers for the acomate positioning
and alignment of the patient is requiced. The iatersl
lasers may be wall or ame mounted, and may be cither

The British Journal of Radiclogy, Speciaf issue 2008

fixed oF move in a vertical plane. Tha sagittal laser must
be able to move laterally to accourd for lack of lateral
movemnent on the CT couch, These lasers move under
compuier conteol to define the isocentre for the trantrnent
plar in terms of shifts from the refetence marks.

Virtual simulation soffware

The virtual suufation softwars may sither be part of a
treatment planning system oc may be a stand-alone
system. ¥ the latter is chosen, it is eswsential that
connectivity is easily estublished with the treatment
planning system for doae caleniation. Since the introduce
don of DICOMRT this conneclivity { more readily
achievable, butl the user must be aware that not all
manufacturers inferpret the stardlard in the same way
and these are frequently hidden Heensing issucs asso-
ctated with the connectivity. Essential features of virtual
simulation software include automatic censpuring of
body outlines and semi-automatic contouring of other
struchiercs and critica] organs such as spinal cord,
kidneys and Jungs. Particalar attention should be paid
to treafent of bifurcabing structures. Contouring tocls
should be simple to use and interpolation between ron-
adjacent slices, with correction a8 necessary, should be
provided to speed the contouring process. The ability to
contour in three dimensions, fe. in sazittal and coronal as
well as axial sections, is particularly heipful. Figure 3
shows haw three single contours in srthogonat planes
produce a three dimensional structure. This functionality
can considerably reduce the fime faken to outline
structures. The shape of the contours can be modified
on any shice as necessary. Similar interpolation tools
should be available for target volume dalineation and
e fhree-dimensional volume margin growth with
different margin widths in different divections, Three-
dimensional display systems are an essantial feature of

Figure 3. 4 single contour in axial
sagittal snd coronal planes defines a
three dimensional target in
Prosoma. (Courtesy of Oncology
Systems Limited, Shrewsbury, UK
and Medcorm, Darmstady, Germany),
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any virtual shmulation software. Tt should be possible to
display axial, sagiital and corenal sections on the same
screen and refale each secHon to the others, and to
visualize the DRRs in the same window, An Observer's
Eye View, with the patient on the couch and the Hoor
ard gantty angles depicted, is an aid to patient setup, as
is a light-field displayed on the patient’s skin related to
skin marks or tattoos. Ant-collision software avoids
planning 2 tredtment field which it is physicaily
impossible to reproduce In the eatment room. There
are many different ways of rendering the farget volume
and OARs, but they showld be unambigyous and should
be rencered in three-cimensions so thaf coverage can be
checked from all aspecs. Opbimizetion of MEC leaf
positions and collimator angle should be availsble but
adjustable by the plannar, For trestment planning where
a full dose distribution will not be colculated, a
particularly useful feature is the caleulation of the
equivalent squere of an irregular field, the parameter
requited for simple dose caloulations, Incressingly,
oncologists are using a number of other imaging
modalities such as MRI {see KKhoo and Joon in this issue)
and positron emission tomography (PET) {see Jarritt et al
i this issue) to help in determining target volumes. Most
virwat simulation packages include an image fusion
function enabling registration of two datasets of the same
or different modelities, CT/CT, CT/MRL CT/PET.
Image registration and fusion may be achieved in a
rearnber of different ways, both manual and sutomatic
{see Kessler in this issue), Irrespective of Fha algorithm,
there is a variely of display modes o assist in performing
and viewing the fusion, some of which are shown in
Figure 4. Figure 4a shows the two data sets (MR and CT)
fused with information from both sets displayed in the
same window. The image can be "faded” botween the
two showing 100% of the primary data set (CT in this
case) through to 100% of the secondary data sel {(MET in
this graniple). Figure 4b shows a split screen, with two
quadrants displaying the (T data and two showing the
MRIdata. The point of indersection can be moved around
the image to display the intersection al any position on
the tmage. This will assist in delineating the siruchures
using information from both data sets. Figure de shows a
split screen with the secondary data set fused with the
primary in the cenire of the image and the primary
image on either side. Contours outlining the target or
OARs canr be drawn on either date set or on the fused
images v any of these display modes. These three
screens show the fused images n the top tiree windows
and the secondary data set in the Jower windows.
Figure dd shows the region of discropancy between the
two fused data sefs, in this case two (T studies, as aveas
of enhancement on the tnage. Improved localization of a
brain tumour when CT and MRI data sefs are fused
compared with localization on CT alone for treatment
planving is demonstzated in Figure 5.

Comparison of conventional and virtual
simuiation

Conventional and virtual sinudation approach the task
of jocalizing the taxget volume for treabment planning in
very diffevent ways, which may result in significantly
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different treatments. Realisation of the steps perforrned
w0 provide the data &0 2 treatment planning system is
compared for the two modalities in Tabie 1,

In comparing the two methods of simulation, the first
question thiat arlses is whether the two are comparable in
terms of acouracy of the breatment set up. There are a
rumber of studies addressing this question for different
treaiment sites. Bollet et al [30] showed that in a series of
20 patients who were CT scanned and had conventionat
simulation, the precision of set up eveluations using
DREs was similar (o that using simulator filins in
conformal prostate treatments. They alse considered
whether errors were iniroduced at the simalation stage
and found a siatistically significant systematic encr
between DEEs and simulator, in both the cranjocaudal
direction and the anteroposterior direction. In another
study of prostate patients Valicenti et i [31] showed thar
there was no statisiically significant reduction in ireat-
ment setup error if patiends have physical simulation
fottowing virtual simulation and concluded that physical
simulation may be omitted if virtual simulation is
availibie. In a study of 86 patiends undergoing palliative
racHotherapy for lung cancer using parallel opposed
fields, Mchury et al [32} found that setup errors were
comparable between the group planned by virtual
simalation and that planned using conventional simula-
ton, Similar results are reported at different treatment
sites [33-35), In a detalled study of selup errors in 39
patients undergoing T planned mdiotherapy for fung
cancer, de Boes et al [36] concluded #hat the setup errors
introduced at simadation, which become systematic
errprs if the simubator flm is used a8 the reference
image, were comparable with sysiemadic errors at the
traabment unit. Hence, omission of e simulotion stage
would reduce systematic errors o treatment. This
conelusion supporied 2 similar result for prostate
patients [37]

Tt comparing the two methods of simulation, studies
bave shown that the larget volumes and field sizes are
smaller for virkual then conventional simulaion bn lung
cancer with the assoviated reduction n ireadiation of
normal fissue [32, 38). Smaller Feld sizes have zlso bean
reported for maxillary cancer with a corresponding
reduction in long-term side effects {341,

One of the perceived advantages of virival simulation
is the improved coverage of the gross tumeour volume
{GTV) and the avoidance of OARs a5 a result of better

" visuslization of soft Hssue struclures on a OT sean

compared with a simulator tmage, particnlardy if
shielded by bone. This is aided by software functions
that semove overlying stractures, giving better definition
of the region of Interest. A study comparing conventional
and vistual simulation in the freatment planning of
malignant iygiphoma showed incomplete coverage of
the spleen and splesn hilus in 5 of 15 and 6 of 15 patients,
respectively, on conventional simulation and incomplets
coverage of the right and Ieft hilus In 4 of 15 and 1 of 15
patients, respeciively. In addition, the lell kidney was
inadequately sidelded in 6 of 13 of the conventionally
planmed patients [40). Similar frmprovements in target
coverage and OAR avoidance are reported for other
anatomical sites [41-44}

Impreved visualization of soft tissve struchures may
bring to light hitherto unsuspected patholegy. Mchin
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Figure 4. (a) Fusion of MRi and CT data sets, fused images in the top windows and MR! images below, (b} A split streen showing
fusion between T and MRi data sets in quadrants. {Continued)
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Figurs 4. {Cont} () An alternative split
icreen representation of fusion between T
and MRl data sets, (4} Areas of mismatch
between two (T data sets displayed as
image enfancement, (Courtesy of OSL and
Medcom),
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Localization: conventions! ang €T simufation

and Goffinet [45) reported 17 wstspected abnormalities
i 153 seans (31%) obtained for ireatment planning for
patients referred for irradiation of the breast or chest
wall. OFf these, four represented dizease that altered the
treatment plan,

Working practices

The introduetion of CT simulation has had a consider-
able Impact on working practices in radiotherapy
deparbments,

Cncofoglst attendance

The most notable change is that an oncologist is not
required 10 be present during the scanning process. Thie
releases the planning schedule from reliance on fae
oncotogist’s tmetable, and the oncologists are free to
undertake volume definition at a Hme convenlent o
thegn.

Table 1. Comparison of tocalization with €T and conventiona! simuiation

JEg T = =

Patient slgnmant Room lasers
Reference point definition Skein markers
Locatization Flueroscopy

Befinition of target and organs at risk

Lrawing on plane films

Figure S, improved localization of
beain twmour using fused €T ang
MRI data sets. (Courtesy of OSL and
Medoom},

Time

A number of centres have reporied on Hhie different
time allocation between conventional and virtuad stmuda-
tiem [25, 28, 351, Experience at the Kept Oncology Centre
has shown that there is Tittle difference In the iolel Hme
needed for localization between the two modalities for
the planning radiographers. With three radiographers in
the scanning suite, 20 min appointments are adequata
for most patients. Patients undergoing planning for
breast radintherapy are usually aliocated 30 min becavse
of the complax immobilization and positioning required
with 2 narrow aperture seanner. These times are shorter
than conventonal simulaion (30 min and 45 min,
respectively), but more Hme is spent in manipulating
the acquired data in the virtuat simulation softwere, This
includes -the registering of referorce marks and the
production of DRRs for palliative pabents, and outlining
of target vohunes and ©ARs for radical patienis,
Reduced simulation time for B patient leads to
improved patient compliance, resulting in fower pro-
blems from movement during SeRing.

Ao

Room lesers

hin markers

£T scan

Contouring on original or recon-
structed slices

Isocentre From sienilator scales or film DRR from €T
Field definition Fram simutlator seales or film Virtizal Sim
Patignt outline Manualfopticalsingle slive on Sim ¢7 Axial slice

lsotentre compared with referencs polnt  $hi%s measured on fiim

Treatment verification Plane fiims

Calcutated from Virtua! Sim data
DRRs

DRR, digitally reconstructed radiegraph.
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Reference marks

In conventional simulation, using flugroseapy for
localization of the target volume, the isocentre can
usually be eswblished and marked at the Hme of
sirundation. In CT simulation, a refercnce point ks chosen
et the scanning session and the eventnal isocentre is
defined by movements of the couch from the reference
point If virtaal simoalation of pablistive patients is
undertaken with the patient remeining on the couch,
the isocentre can be marked immediately from the couch
movements indicated.

Verification

it ks already been shown that to verify a plan on &
convenlional simulator after virtual simulation i not
only wmecessary, but # could alto be a source of
systernatic errors. However, treatment verification is stif
required and is of grealer importance because of the use
of refersnce marks. Verification takes place on the
treatment unit with the electronic portal imaging svstem.
The portal images acquired are then compared with the
DREs produced by the TPS or the virfeal simulbtion
software, For complex plans, this may require an extrs
treatment slot o allow time For the detaiied comparkson
of portal images and DRRs before freatment.

Advantages and disadvantages of
tonventional and CF simulation

The advaniages and disadventages of conventional
ared CT simutation are summarized in Tables 2 and 3.

The availability of a dwse-dimensional datiset for all
patients has some unexpected benefits, The increased
information  availsble may demonstrate previously
ursuspacied disease that may influence patiant manage-
ment. In palliative patients the extent of bone destruction
from osteolytic Jesions is easier to visualize ona CT sean
thant o0 a shudator film (Figure §) and the use of
seftware functions io remove overdying structures and
display images oplimized for different tissue types
enables quicker localization of the dissase. In breast
planning, cardiac and lung volumes are more clearly

Table 2. Advantages and disadvantages of CF simulation
Augaid eIt :

Three-dimensional ataset svailable, resuling in better
visualzation of tumeur and nodal involvement, keads to
reduction in tide sffects

Redused shmulation time teads to improved patient compliance

One fewsr patient visht during planiing
Oncalogist not requited during scanning

Reduced transfer Inaccuracies by omitting convantional
simulator verification

Can simulate nonecoplanar fislds

G § Baker

demonstrated and therefore the felds can be adjusted or
shislding employed accordingty.

One disadvantage of CT' simulation iz the Increased
patient dose, Doses for CT scanners are quated as CTDH,,
with values i the region of 20 mGy. This dose is
delivered to regions of normal healthy tigsue as well as
the tmour volume. Mamdfacturess of CT seanners
provide various methods to reduce the total dose o the
patient, faking account of the different dimensions of the
patient at different levels and modulating the eXpOsUIe
in response o the defecins measurements,

Some challenges stifl remain. Respiratory motion can
affect the position of lung humeours and their relationship
to OARs. Fast scanning profocols fresse patient snd
organ motion givieg o snapshot view n time and space
whith may lead te inaccuracy in tarpgel delingation and
choice of margins in three dimensiony. Imaging teched-
ques o overcome this drowback are an area of active
investigation. The conventioral mefhod of trestment
planning for lung tumeours is lo use fluorcscopic imaging
o determine the maximum migration of the tamour
during respiration and adopt laige margins around the
CTY to ensure that the targel remaing in the high doss
region throughont the breathing cvdle, A similar philo-
sophy can be adopted by performing scans at desp
inhale and deep exhale {46]. However, a number of ather
techniques have beon suggested invelving breath hold-
ing and respiratory geling techniques [47], Deep spiva-
ot breath hold (DIBI) increases the hung volume
relative 1o normal breathing and hence the total volume
of lung irraciated will be reduced using this technigue
{48} In some patients, DIBH may displace the tumour
away from GARs [49], which has the potential for dose
escalation o the torget for the same fovel of Foicity to
QARs. Gated respiration techniques may either be active
or passive. In active breathing control {ABC), the patient
is prevented from breething at a given part of the
resphatory cyele during which the sean is performed and
subsegrient trealment takes place. By acquiring a number
of scavs st different parts of the breathing cycle, motion
of the organ in three-dimensions can be demonstratod.
Passive technigues allow the patient to breathe nearnaily
and § surrogate for the respiratory induced motion, such
as the movement of the anterior chest wall, is monitored,
Images obtained from CT scans arz sorted aecording o
respiratory phase to produce a 40 CT data set [50-52),

gt
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Crgan motion not visuslized

Repeat sean required for changes in patlert
set-up/shape/size durlng wreatment

Palliative patients may spend longer in departement
between scanning and treatment

Transfer of verlfication io treatment unit may require
extra treatment siot

Some patientstechniques may not be sultable far smali
aperture seanners (svailability of wide zperiure seanners
shouid efiminate this problerm)

Data storage

Higher patient doses
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tocalization: conventional and CT simulstion

PHELG Gt

Fluoroscopy gives idea of organ raction

High spatial resojution

Fleid visuvalization on patients skin

Limited three-dimensiona! information, even with ¢T option.
Theretore cannet plan conformal or MRT (cone beam rosy
improve this) i

Twits patlent appsintments required, lecalization and verification

Bifflcult of impossibls to gmulate norn-coplanar treatment fields

IMRT, intensity-modulated radiotherapy,

f

Breath hold and ABC technignes both require the co-
operation of the patient and are therefore not appropeiate
for ail patients. Some verbal or visual coaching helps to
maintain regular breathing,

An alternative approach to the problem of organ
maotion is suggested by Murphy [53] who describes the
reabtime tracking of moving organs. Tracking respira-
tory molion is a complex procedure as it invohees fass
movement of organs relative {0 each ofher, For real-time
racking o be successful, the systemn must be able fo
locate the target, predict the motion to account for any
time delays in repositioning the beam and adapt the
teatment plan o allow for the change in relative
posidons of target and JARs, Although respiratory
moton appears fairly regular, there are changes in
amplitude and period from ane cydle to the next whick
make prediciion complicated, Murphy discusses two
ways of predicting respiralory moveinent, by developing
a mathematical model and by using an enwpirical
aigorithin that is based on measurements of previous
breathing cycles. The technical challenges of fast
respomge times to organ motion In continucus rea! Bme
tracking are presented, but Murphy suggests that in the
future Jt should be possible 1o tzeat lung tumours in
some patients during free breathing, without needing to
include movement marging in the freatment plan.

Respiratory correlation technigues developed o mini-
mize motion artefacts in axial and helical scanning are

Figure 6. Osteolytic leston of the spine.
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a0t applivable to CBCT end different tochniques have
been developed for the OB application. Sonke cf al 154}
describe a method for sorting the projections into
different phases of the breathing cycle fo produce a 4D
CBCT scan, Sitlanpaa ef al deseribe 3 method of
acquiring megavoltage cone beam €T projection images
at the same phase of breatiing at all acquisition angles,
giving a three-dimersional reconstruction at a singfe
breathing phase [55). It must be emphasised that gated
respiration {echniques must be empioyed at both the
localization stage and during treatnent.

Quality assursnce

The accuracy of both conventional and CT simulation
has a crucial effect on the overall accuracy of the patienl’s
treatiment. Whereas the accuracy of conventional simula-
tion rebies mainly on geometric featres such ag gantey
and collimator angles and Held defining wire positions,
that of CT simulation depends on the inage obtained by
the scanwer and the faithful trensfer to the virfual
simulation software. This vonneciivity should be part
of any quality assurance (A} prograunc.

A detailed description of ‘guality control fests in
conventional simulation and thelr recommended fre-
quency i given hy Tuohy [56].

Virtual simmuolation forms part of {he network of the
radiotherapy deparement, the end resull of which is the
treatment of the patient. The QA of this network should
he seen as a provesd to which the various components of
the hardware and software rontribute. Guidarce for the
QA of a networked radictherapy department is due to be
published scon [57] A QA programme should be
established that reflects the imporiance of the conlbribu-
ton of ench coraponent of the system o the accuracy of
the patient's treaiment. Some components will be
chetked daily, such as the alignment of the lasers, the
acewracy of positioning of any moving lasers and the HU
accuracy for water. Others may be checkad monthly,
erqually or after significant vpgrades 1o the system,
Special phantoms have been designed (o assist 1with
various especis of QA (58 59). The Kent Oncelogy
Cenirg has produced its own phantom that incorporates
checlks for & number of parmneters in one scan study.
These Include spatial resclution, HEJ numbey, slice
thickness, alignment and geomelric accuracy.

Mutic et at {6l}] provide a comprehensive guide to the
3A of C7 simulatoes. They stress the need (or andit and
review of the process and flexibiiity in the programme as
CT simmlation evolves.
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tocatization: conventional and CT sdmulation

The future

The aim of radiotherapy is o deliver 1 mamoricidal
dose of radiation to the clinical target volume (CTV)
wehilst sparing normal tissue and crifical organs as far as
possible. Localization is aimed at answering the question
“where is the faeget? The gross tomour volame (GTV)
is neither a simple line nor ad unchanging volume, ¥ is
an oncotogical concept and will vary according lo the
lmaging fechnique or techniques used, any addifional
clinicel data ovellable and the judgement of the clinician,
Each imaging modality displags different informalion
about the GTV, Traditicnally, delineation of the GTV hay
been associated with an anatomical shrormality that s
tmaged by plane radicgraphy, CT or in some casas MRL
This gives structural, nof hmetional  information.
Howaever, molecular and physiological imaging techni-
ques are now available which give an indication of the
functional siate of the tisgpes. This mformation can
potentiaity be used in addition 10 CT and MR to assist in
defining clinically relevant targels more aecurately [51].
Ling et al [62) propesed weating a hological target
volume defined from anatomical, physiolegical and/or
molecular tmages. For exarple, increased ghycolysis is a
function of 2 tumeur and Auorine-18 fluorpdeoxyghicose
positron emission emmegraphy {*FDG-PET) studies have
been used as an addition o CT for planning patients
with peorly defined non-small cell fung cancer (NSCLO
[63, 64), head and neck cancers {657 and malignant
gliomas [866] (see Jarritt et &l in this issne). Figuare ¥
shaws ithe fused images from “FOG-PET and CT

acquired in a single session on a PET/CT scanner, The'

lesion in the left lung is clearly demorsizated in both
modalities in this example. Other PET apents may be
used fo identify aress of hypoxis within a tumouy that
may benelit from higher deses of radiation such as can
be delivered by DMRT. Similar inhomogeneous dose
distributions may be applied to regions of the prostafe
demonsiraling a high cholinewitate vatie, indicating a
region of active tumour, as dernonstrated on MR
specitoscopy [67] {see Payne and Leach in this issueb.
Modaiities such as functional MRI (GMRD and singla
photon emission computed tomography (SPECT) may
also be used to assist in GTV and OAR delineation.
SPECY perfusion studies for NSCLC n be used in
tregtment planning o provide information on rommal
hing tissue and help 0 reduce the volume of normal
lung irradisted {681

Imaging techniques are continually evolving and as
they are refined they will reveal more information about
the diseage to be treated. Collaboration between madio-
logists and oncologists will be sssential if the information
contained within these new images is io be maximized
for the benefit of the padent.

No considesation of the future of radistion therapy
would be complete without mention of bmage suided
radiothecapy GGRTL IGRT aims to address the Inter-
fraction movement of tumours and their relationship to
OaRs. Of the Hnear accelerator manufacturers, both
Elekin (Crawley, Sussex, UK) and Varian (Palo Alt, CA)
provide kilovoltage cone beam CT (CBCT) on the gantsy
and Siemens (Erlanger, Germany) have installed a O
seanngr on fails in the beatment room (see Moom: et al
and Thieke et al, tespectively, in this issue),
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These Imaging devices provide the ability o localize
the tumour immediately prior to eatment and to
repasition the patient to correct for interfrackion variation
In fumour position. Wong et al [697 describe the use of
daily svans in the treatment room to reposition prostate
patients for the final phase of their weatment. 48%
required no isocenire adjusiment in the anterior—poster-
tor divecHon, but 44% required a shift of greater than
5 rmen. In the superginferior direction, 25% reguired a
shift greater than § mm and in lefleright divection 24%
required a shift greater than 3 pun. The shifts were
associated with significant changes in the dosimatry,
Gther authors describe the implomentation of CRCT for
ICRT [54, 70, 71}

IGRT is & rapidly evolving field and will undoubiadly
have implications for treatrment planning,

Cornclusion

Both conventional end virtual simulation have devel
aped in line with the changes in braging techniques over
recent years. The anticipated advantages of virtoal

‘stmuiation have been realised 1o a great extent and have

changed the work flow i Gestment planning. The
availability of wide bore scanners enables most treafment
technigues o be fmaged. Fast compuler graphics that
have reduced Image reconstruction Hmes wnable the
acquisition of large data sets that can be menipuiated for
tespiralory correlated techniques. The rapid develop-
ment of biological imaging holds the prospest of multi-
modalily localizatlon, which is already being realised for
some disease sites such as hwg and prostite. The
addition of cone beam CT to conventional sinucators
may add flexibility 1o depariments with both & scanner
and a simudator. Howevey [pealization is achizved, if
must be considered as part of the overall process that
irads to reatment. The socuracy of the dak acquisition
and teansfer is vital to this process and a comprehensive
04 programme {4 essenfial.

T would Bke to thank Dr Ruth Beddows for the design
of the Kent Oneology Centre phantom, Ms Alisen Vinail
and Ms Karen Venables for reports on cone beam CT,
David HU for assistance with hnage processing and
colleagues for discussions during the preparation of this
manusgript.
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EXHIBITD
CURRICULUM VITAES

JOSEPH BARGELLINI, M.D.
Medical Director, Radiation Oncology
New Milford Hospital
860-210-5020 (W)

CURRICULUM VITAE

¢ Medical Director, Radiation Oncology, New Milford Hospital, New Milford,
T J

Member Western Connecticut Medical Group, July 2011 to the present

» Responsible for building a practice in a hospital based setting where radiation
therapy was a new service.

* Planned and implemented replacement of hospital’s original Varian Clinac 2100
linear accelerator with new Varian Trilogy linear accelerator.

 Implemented prostate brachytherapy program and high dose rate brachytherapy
program.

¢ Implemented Intensity Modulated Radiation Therapy using Varian Eclipse

Software,

Implemented radiopharmaceutical therapy program.

Implemented Image Guided Radiation Therapy (IGRT) program

implemented Stereotactic Radiation Therapy program for brain tumors

Responsible for developing and implementing policies, procedures, and quality

assurance programs for the different radiation therapy modalities offered.

¢ Radiation Oncology representative to hospital committees, including weekly

Cancer Conference, and Multidisciplinary Cancer Committee,

Chairman, New Milford Hospital Multdisciplinary Cancer Committee

Radiation Safety Officer, New Milford Hospital, New Milford, CT.

Member New Milford Hospital Research Committee.

Participated in certification process of the New Milford Hospital Radiation

Oncology program by the American College of Radiology (ACR),

¢ Participated in certification process of the New Milford Hospital Cancer program
by the American College of Surgeons.

® % @

# 2 @& ©

Academic Training

Yale University, New Haven, Connecticut, B.S., 1986

University of Medicine and Dentistry of New Jersey, New Jersey Medical School,
Newark, New Jersey, M.D., 1993 .
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Licensure: Connecticut State, September 1998, #037262, Expiration 8/31/2011
New York State, 209956, Expiration 12/31/2011

Indiana State, 2011 - 2012

Traineeship

Internship: The New York Hospital - Cornell Medical Center, New York, NY
Internal Medicine, 1993-1904

Residency: Maliinckrodt Institute of Radiology, St. Louis, MO
Resident in Radiation Oncology, 1994-1995

Columbia-Presbyterian Medical Center, New York, NY
Resident in Radiation Oncology, 1995-1998
Chief Resident July 1996 through February 1997

Board Certification

Diplomate, National Board of Medical Examiners, 1994

NBME Step | passed 7/1991, USMLE Step 2 passed 9/1992, NBME passed 3/1994
Diplomate, American Board of Radiclogy -~ Radiation Oncology, 1998, Certificate
#43451

American Board of Radiology — Radiation Oncology Recertification 2008

Skills

Three Dimensional Conformal Radiation Therapy using Varian Eclipse Software
High Dose Rate Brachytherapy

Low Dose Rate Brachytherapy

Real Time Prostate Brachytherapy uvsing Variseed software

Stereotactic Radiosurgery using both Linac and Gamma Knife modalities
Intensity Modulated Radiation Therapy

Radiopharmaceutical Therapy

Partial Breast Radiation Therapy

Image Guided Radiation Therapy

® &8 o B2 @&

B o @

Academic Appointmenis

2005 - 2009 Adjunct Professor
Department of Radiation Oncology
College of Physicians & Surgeons of Columbia University
New York, NY
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1999 - 2004 Assistant Professor
Department of Radiation Oncology
College of Physicians & Surgeons of Columbia University
MNew York, NY

1998 - 1999 Instructor
Department of Radiation Oncology
College of Physicians & Surgeons of Columbia University
New York, NY

1997-1998 Resident Fellow
Department of Radiation Oncology
Coilege of Physicians & Surgeons of Columbia University
New York, NY.

Hospital Appointments

1999-Present Medical Director, Radiation Oncology
New Miiford Hospital
New Milford, CT

2011-Present Regional Hospital, Covering Radiation Oncology
Terre Haute, Indiana

2011-Present Charlotte Hungerford Hospital, Covering Radiation Oncology
Torrington, CT

1698-2004 Assistant Attending
Radiation Oncology Service
The Presbyterian Hospital
New York, NY

1997-1998 Chicf Resident
' Radiation Oncology Service
The Presbyterian Hospital
New York, NY

Work Experience

19871089 Analyst, Domestic and International Fixed Income Securities
Drexel Burnham Lambert
New York, NY

Honors

Magna Cum Laude, Yale University 1986
Tuition Scholarship for Academic Excellence, New Jersey Medical Schoel, 1989-1993
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Alpha Omega Alpha National Medical Honor Society, 1993

Selected Invited Lectures:

Treatment Planning Issues in the Management of Breast Cancer. Physics
Presentation, Mallinckrodt Institute of Radiology Washington University
Medical Center, St. Louis, MO, 1994.

Melanoma. Grand Rounds, Mallinckrodt Institute of Radiclogy, Washington
University Medical Center, St. Louis, MO, 1995.

Post-operative Radiation Therapy for Prostate Cancer, Urclogy Tumor Board,
Department of Urology Columbia-Presbyterian Medical Center, New York,
NY, January 1996.

Malignant Melanoma. Grand Rounds, Department of Radiation Oncology,
Columbia-Preshyterian Medical Center, New York, NY, May 1996,

Radiation Nephropathy. Presented at Grand Rounds, Departient of Radiation
Oncology, Columbia-Presbyterian Medical Center, New York, NY, November
1996.

Bladder Cancer with Emphasis on Bladder Preservation. Presented at Urology
Tumor Board, Department of Urology, Columbia-Presbyterian Medical Center,
New York, NY, June 1997,

Bladder Cancer with Emphasis on Bladder Preservation. Presented at Grand
Rounds, Department of Radiation Oncology, Columbia-Presbyterian Medical
Center, New York, NY, June 1997,

Grants

1996-1997 House Staff Research Award, Columbia-Presbyterian Medical

[y

Center, NY $1500.

Teaching
Faculty leader of Columbia-Presbyterian Residency Journal Club,
Columbia-Presbyterian Resident teaching through case conferences.
MCAT Instructor, Stanley Kaplan Educational Centers, Location, 1990-1991.

Hill, FLZ., Cathcart, K.N., Bargellini, J., Trizna, Z., Hill, G.1., Schallreuter, K.U.,
Wood, .M. Does Melanin affect the Low LET Radiation Response of Cloudman
891 Mouse Melanoma Cell Lines, Pigment Cell Research, 4(2):80-6, 1991,

Abstracts
Trichter, F., Bargellini, 1., Amols, H., Schiff, P. Clinical Implementation of a

Matrix Ion Chamber EPID in Obese Patients Treatment. 40th AAPM Annual
Meeting, San Antonio, Texas, August 1998, Med. Phys. 25(7):A 198, 1998.
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LEE ANN ZARGER, MSDAER
Chief Medical Physicist
New Milford Hospital
Work: (860) 210-5022

EDUCATIONAL BACKGROUND

Albright College, Reading, Pa. B.S. 1976

Overlook Hospital School of Nuclear Medicine Technology, Summit, N.I. | certificate in
Nuciear Medicine Technology, 1986

Rutgers University Graduate School, Piscataway, N.J. M.S. in Radiation Science, 1985
Board Certification by American Board of Radiology in Therapeutic Radiological
Physics 1991

EXPERIENCE

1980-1984 Nuclear Medicine Technologist-worked full time as a nuclear medicine
technologist at Hackensack Hospital and Morristown Memorial Hospital
while attending graduate school part time.

1984.1985 Junior physicist at Memorial Sloan Keitering- worked on a research
project in the Biophysics Department designing and fabricating an
anthromorphic tissue equivalent phantom for use in a monoclonal
antibody NCI grant project.

1985-1989 Junior physicist Valley Hospital in Ridgewood, N.J. Clinical duties including
brachytherapy planning for breast, gyn and prostate, external beam treatraent
planning, sealed source quality assurance, linear accelerator quality
asswrance. Assisted chief physicist in acceptance testing and commissioning
of new treatment planning sysiem and linear accelerator, nuclear medicine
guarterly quality assurance.

Taught physics and math classes to x-ray students at the hospital based
school.

1989-1993 Consultant physicist for George Zacharopoulos at Dover General Hospital,
Dover, N.J. Ctinical duties including external beam and brachytherapy
treatment planning(gyn), hdr treatment planning and associated radiation
safety duties. and sealed source quality assurance duties.

Linear accelerator quality assurance, cobalt machine quality assurance
and orthoveltage unit quality assurance.. Assisted in commissioning and
acceptance testing of new treatment planning system,linear accelerator,
and the high dose rate remote afterloader(Nucletron)..

1994-1994 Radiation Oncology Physicist Hackensack Medical Center. Prostate seed
irmplant planning and associated radiation safety duties. Linear accelerator
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and cobalt machine quality assurance. Worked with other physicists on
acceptance testing and commissioning of linear accelerator.

1895.1998 Solo medical physicist in Radiation Oncology Dept. of Clara Maas Medical
Center, Belleville, N.J.  Performed acceptance testing of 3D treatment
planning system. Clinical duties included external beam and brachytherapy
treatment planning(gyn, prostate) and radiation safety duties associated with
brachytherapy. Trained a juntor Dosimetrist. Physics aspects of beginning
a prostate seed implant program.  Performed quality assurance duties on 2
linear accelerators and a simulator. Sealed source quality assurance duties.
Writing of license amendment for NRC for HDR program. During this
time I also provided vacation coverage for Bayonne Hospital for HDR
duties(Nucletron).

1998-2002 Senior physicist and radiation safety officer Danbury Hospital, Danbury,
Ct. Oversight and direct involvement in the physics aspects of beginning
a prostate seed implant program and CT simulator installation and
implementation. Radiation safety aspects of radiation oncology, radiology
and nuclear medicine, including guality assurance. Supervised work of the
radiology engineers as well as physics section.  Radiation safety instuction
to all personnel in hospital using or dealing with radiation, including x-ray
students. During this time period I also provided part time coverage for
Bristol Radiation Oncology, Bristol, Ct.

5/02 to 10/03 Solo medical physicist in Radiation Oncology Dept. of Midstate Medical
Center in Meniden, Ct. Brachytherapy treatment planning and associated
radiation safety duties for a busy seed implant program. Acceptance testing
of the new treatment planning computer and physics aspects of starting an
IMRT program. Oversight of dosimetrist’s work. Quality assurance of
linear accelerator and simulator. Equipment: Elekta Precise linac, Pinnacle,
Impac.. During this time period I also provided part time coverage for
Bristol Radiation Oncology, Bristol, Ct.

I am cwrrently per diem here(give vacation coverage).

10/83 10 9407 Solo medical physicist in Radiation Oncology at Charlotte Hungerford
Hospital in Torrington, Ct. Acceptance testing of the new treatment
planning computer and physics aspects of starting IMRT program.
Physics aspects of starting up an HDR programflicense, acceptance testing
coordinated training). External beam treatment planning(inciuding IMRT
and partial breast external beam protocol patients) and brachytherapy
treatment planning(for seed implants and HDR including
mammosites) and oversight of dosimetrists” work. Performed treatment
planning in dosimetrist’s absence. Quality assurance for
linear accelerator and orthovoltage machine. Equipment: Elekta Precise
linac, Pinnacle, Brachyvision, Impac, Gammamed, Variseed.
I am currently per diem here{ give vacation coverage)
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9/07 to present

Chief Physicist New Milford Hospital Radiation Therapy Department,
New Milford, Ct. Quality assurance of linear accelerator and simulator,
Physics aspects ¢f HDR(including assisted department in beginning
Mammosite treatments). IMRT quality assurance. Perform treatment
planning in dosimetrist’s absence. Brachytherapy treatment planning.
Supervision of dosimetrist and per diem physicists and dosimetrists.
Assist radiation safety officer. Radiation safety aspects of radionuclide
therapies. Physics aspects of prostate seed implants. Was actively
involved in planning for and ordering new linear accelerator.
Equipment: Varian 2100 CD, Eclipse, Brachyvision, Aria,

Varisource, Variseed. Equpment updated October 2011 to Trilogy with
VMAT and IGRT and Varisource IX HDR. Performed acceptance testing
of both machines and assisted physics group with linac commissioning.
Performed acceptance testing of treatment planning systems after new
machines. Responsible for physics aspects of developing
VMAT(RapidArc) treatment program for imrt and sit.

Professional Activities

Board Certification by American Board of Radiology.

American College of Radiology Physicist Surveyor for practice
accreditation

Member of American Association of Physicists in Medicine and its

Local chapter. ASTRO member Served as Treasurer, President-Elect and
President of New Jersey Medical Physics Society and Secretary,
President-Elect and President of Connecticut Area Medical Physics
Society, Served on the Clinical Practice Committee of AAPM.

- 45
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EXHIBITE
HOSPITAL LICENSE

STATE OF CONNECTICUT
Bepartment of Public Healih
LICENSE

License No, 6032

General Hospital
In accordance with the provisions of the General Statutes of Connecticut Section 192-493:

New Milford Hospital, Inc. of New Milford, CT d/b/a New Miiford Hospital is hereby leensed
0 maintain and operate & General Hospital,

Mew Milford Hospital is located at 21 Elm Street, New Milford, CT D6776,
The meximum nwnber of beds shall not exceed at any thne:

0 Bassinats
83 General Hospital Beds

This license expires Jume 30, 2015 and may be revoked for cause at any time.
Dated at Hartford, Connecticnt, July 1, 2013, RENEWAL.

Satellite:

New Milford Hespital Community Mental Heslth Servicss, 23 Poplar Street, New Milford, CT

prese ottt

Jewel Mullen, M, MPH, MFPA
Commissioner

tNMH SIM CON - 48
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EXHIBITF

FINANCIAL ATTACHMENTS & ASSUMPTIONS
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47,

48,

49,

&57.

58,

composite gross tumor volume In fhuee dimensional
conformal radiotherapy for lung cancer, Inf | Raciat
Ongol Biol Phys 200£60:613-22.

Mageras G, Yovke B Deep inspiration breath hold and
respiratory gatlng strategles for reducing organ moton
radiation treatment. Semin Radiat Oncol 2004;14:65-75,
Rosenzweig K, Hanley J, Mah D. The deep mgpiration
breath hold technique in the teatment of inoperable non
small cell lung cancer. Int ] Radiat Oncol Biol Phys
200048:81-7.

Stromberg ], Sharpe M, Leonard H. Active breathing control
(ABC) for Hodgkin's disesse: recduction in normal tissue
frradiation with deep inspiration and nnplications for
Ireatment. Ind § Radlat Oneel Biol Phys 200048:797-806.

. Ford B, Mageras G, Yorke E, Ling C, Respiration correlated

spiral CT: a method of measuring respiratory induced
anatomic totion for radlation treatmient planning, Med
Phys 2003;30:85-97,

. PanT, Lee T, Rietzel B, Chen G. 4D-CT imaging of a volume

influenced by respitatory motion on multislice CT. Med
Phys 2004;31:335-40.

. Vedam 5, Keall P, Kini V, Mostafavi H, Shwkla H, Mohan R.

Acquiring a four dimensional computed  tomography
dataset using an external respiratory signal. Phys Med
Biol 2008;48:45-62.

- Murphy M. Tracking moving orgens in real fime. Semin

Radiat Oncol 2004;14:91-100,

. Somke J, Zijp 1, Remeifer P, van Herk M. Regpiratory

cotrelated cone beam CT, Med Phys 2008;32:1176-86.

. Sillarpaa }, Chang J, Mageras G, Riem H, Ford B, Todor D.

Developments in megavoltage cone beam CT with an
amorphous siicon EFID: reduction of exposure and
synchronisation  with respiratory gating, Med Phys
2005:32:819-29,

- Tudhy I8, Radiotherapy imaging devices: treatment simu-

lators. In: Mayles WPM, Lake R, McKenzie A, Macaulay
EM, Morgan HM, Jordan T, et al. Physics aspects of quality
control in radiotherapy, York, UK; Institate of Fhysics and
Eﬁgineering In Medicine, 199953443,

Kirby M, Carpenter I, Lawrence G, Poynter A, Studdart P,
Guidance for the commissioning and quality assurance of a
networked radiotherapy department. A teport produced by
the Instihte of Physics and Engineering in Medicine
waorking party, Il Press.

MeGee K, Das I, Sims C. Bvaluation of digitally recon-
strucied radiographs (DRRS) vsed for clivdoal radiotherapy:
& phantom study. Med Phys 1998,22:1815-27.

. Cralg T, Brochu D), Van Dyke J. A quality assurance

phantom for three dimensional radiation treatment plan-
hing, Int ] Radiol Oncol Biol Phys 1999:44:955-66,

The British Journal of Radiology, Spacial Issue 2006

&0.

61,

62,

63.

64,

65.

66.

67,

68,

a9,

70,

71,

Mutlic 5 Palta R, Buiker E, Das [, Hizq M, Loo TID, et al
Quality assurance for computed-tomography sirndators
and the compuied-tomography-simuiation process: Report
of the AAPM Racliation Therapy Comanittee Task Group
No.66. Med Phys 2003:30:2762-92,

Apisarnthanarax S, Chao K. Current Imaging paradigms in
radiation oncology. Radiat Res 2005;163:1-25,

Ling €, Flurun §, Larsan S, Amols ¥, Ruks Z, Liebel S, et al.
Towards multidimensional radiotherapy (MD-CRT) biolo-
gical imaging and biological conformality. Tnt ] Radiat
COneol Biol Phys 200047:551-50,

Mak I, Caldwel C, Ung ¥, Danjoux C, Balogh J, Ganguli N,
et al. The impact of "FDG-PET on larget and critical organs
in CT based freatment planning of patients with poorly
defined non small cell lung cancer: a prospective study. Int §
Radiat Oncel Biol Phys 2002,52:339-50, :
Bradley I, Thomstad W, Mutic S, Miller T, Dehdashti K,
Stegel B, et al. Impact of “*FDG-PET on radiation therapy
volume delineation In non-small-cell lung cancer. Tut |
Radfiat Oneol Biol Phys 2004;55:78-86.

Heron D, Andrade R, Flickinger ], Johnsen J, Aparwala 5,
Wu A, et al. Hybrid PET-CT stmulation for radiaton
treatment planning in head and neck cancers, A brisf
technical report. It | Radiat Onecol  Biol Phys
2004;80:1419-24.

Gross M, Weber W, Feldman H, Battenstein P, Schowai ger
M, Molls M. The value of BFDG-PRT for the 3D racdiation
treatinent planning of maligrant gliomas. Int | Radiat Oncol
Biol Phys 1998:41:989-95.

Beastey M, Driver D, Dobbs H. Complications of radio-
thexapy: improving the therapeutic index. Cancer Imaging
2005:5:78-84. . .

Munley M, Maks L, Scarfone Sibley G, Patz B,
Turidngton. T, et al. Muldmodality nuclesr rmedicine
Imaging in three dimensional radiation ireatment planning
for lung cancer: challenges and prospects, Lung Cancer
1959,23:105-14,

Wong J, Grimm L, Tematsu M, Cren R, Cheng C, Mernick S,
et al. image guided radiotherapy for prostate cancer by CT
linear accelerator combination: prostale movements and
dostrmetric considerations. Tnt | Radiat Oncol Biol Fhys
2005,61:561-9,

Sykes J, Amer A, Crajka T, Moore C. A fea sibility study for
nage guided radiotherapy using low dose, high speed
cane beam x-ray volumetic lmaging. Radiother Oncol
2005;77:45-52.

Jaffray T, Slewerdsen J, Wong |, Martinez A Flat paned cone
beam compuled tomography for image guided radiation
therapy. Tt | Radizt Oncal Biol Phys 2002,53:1337-49,

e ubing

~
TV T Tyt u%“‘%" o




07/29/2013

NMH SIM CON - 39

EXHIBITD
CURRICULUM VITAES

JOSEPH BARGELLINI, M.D.

Medical Director, Radiation Oncology
New Milford Hospital
860-210-5020 (W)

CURRICULUM VITAE

Medical Director, Radiation Oncelogy, New Milford Hospital, New Milford,
CT

Member Western Connecticut Medical Group, July 2011 to the present
Responsible for building a practice in a hospital based setting where radiation
therapy was a new service.

Planned and implemented replacement of hospital’s original Varian Clinac 2100
linear accelerator with new Varian Trilogy linear accelerator.

Implemented prostate brachytherapy program and high dose rate brachytherapy
program.

Implemented Intensity Modulated Radiation Therapy using Varian Eclipse
Software.

Implemented radiopharmaceutical therapy program.

Implemented Image Guided Radiation Therapy (IGRT) program

Implemented Stereotactic Radiation Therapy program for brain tumors
Responsible for developing and implementing policies, procedures, and quality
assurance programs for the different radiation therapy modalities offered.
Radiation Oncology representative to hospital committees, including weekly
Cancer Conference, and Multidisciplinary Cancer Committee.

Chairman, New Milford Hospital Multidisciplinary Cancer Committee
Radiation Safety Officer, New Milford Hospital, New Milford, CT.

Member New Milford Hospital Research Committee.

Participated in certification process of the New Milford Hospital Radiation
Oncology program by the American College of Radiology (ACR).

Participated in certification process of the New Milford Hospital Cancer program
by the American College of Surgeons.

Academic Training

Yale University, New Haven, Connecticut, B.S., 1986

University of Medicine and Dentistry of New Jersey, New Jersey Medlcal School,
Newark, New Jersey, M.D., 1993
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Licensure: Connecticut State, September 1998, #037262, Expiration 8/31/2011
New York State, 209956, Expiration 12/31/2011

Indiana State, 2011 - 2012

Traineeship

Internship:; The New York Hospital - Cornell Medical Center, New York, NY
Internal Medicine, 1993-1994

Residency: Mallinckrodt Institute of Radiology, St. Louis, MO
Resident in Radiation Oncology, 1994-1995

Columbia-Presbyterian Medical Center, New York, NY
Resident in Radiation Oncology, 1995-1998
Chief Resident July 1996 through February 1997

Board Certification

Diplomate, National Board of Medical Examiners, 1994

NBME Step | passed 7/1991, USMLE Step 2 passed 9/1992, NBME passed 3/1994
Diplomate, American Board of Radiology — Radiation Oncology, 1998, Certificate
#43451

American Board of Radiology — Radiation Oncology Recertification 2008

Skills

Three Dimensional Conformal Radjation Therapy using Varian Eclipse Software
High Dose Rate Brachytherapy

Low Dose Rate Brachytherapy

Real Time Prostate Brachytherapy using Variseed software

Stereotactic Radiosurgery using both Linac and Gamma Knife modalities
Intensity Modulated Radiation Therapy

Radiopharmaceutical Therapy

Partial Breast Radiation Therapy

Image Guided Radiation Therapy

2 & o

Academic Appointments

2005 - 2009 Adjunct Professor
Department of Radiation Oncology
College of Physicians & Surgeons of Columbia University
New York, NY
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1999 - 2004 Assistant Professor
Department of Radiation Oncology
College of Physicians & Surgeons of Columbia University
New York, NY

1998 - 1999 Instructor
Department of Radiation Oncology
College of Physicians & Surgeons of Columbia University
New York, NY

1997-1998 Resident Fellow
Depariment of Radiation Oncology
College of Physicians & Surgeons of Columbia University
New York, NY

Hospital Appointments

1999-Present Medical Director, Radiation Oncology
New Milford Hospital
New Milford, CT

2011-Present Regional Hospital, Covering Radiation Oncology
Terre Haute, Indiana

2011-Present Charlotte Hungerford Hospital, Covering Radiation Oncology
Torrington, CT

1998-2004 Assistant Attending
Radiation Oncology Service
The Presbyterian Hospital
New York, NY

1997-1998 Chief Resident
Radiation Oncology Service
The Presbyterian Hospital
New York, NY

Work Experience
1987-1989 Analyst, Domestic and International Fixed Income Securities

Drexel Burnham Lambert
New York, NY

Honors

Magna Cum Laude, Yale University 1986
Tuition Scholarship for Academic Excellence, New Jersey Medical School, 1989-1993
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Alpha Omega Alpha National Medical Honor Society, 1993

Selected Invited Lectures:

Treatment Planning Issues in the Management of Breast Cancer. Physics
Presentation, Mallinckrodt Institute of Radiology Washington University
Medical Center, St. Louis, MO, 1994

Melanoma. Grand Rounds, Mallinckrodt Institute of Radiology, Washington
University Medical Center, St. Louis, MO, 1995,

Post-operative Radiation Therapy for Prostate Cancer, Urology Tumor Board,
Department of Urology Columbia-Presbyterian Medical Center, New York,
NY, January 1996,

Malignant Melanoma. Grand Rounds, Department of Radiation Oncology,
Columbia-Presbyterian Medical Center, New York, NY, May 1996,

Radiation Nephropathy. Presented at Grand Rounds, Department of Radiation
Oncology, Columbia-Presbyterian Medical Center, New York, NY, November
1996.

Bladder Cancer with Emphasis on Bladder Preservation. Presented at Urology
Tumor Board, Department of Urology, Columbia-Presbyterian Medical Center,
New York, NY, June 1997,

Bladder Cancer with Emphasis on Bladder Preservation. Presented at Grand
Rounds, Department of Radiation Oncology, Columbia-Presbyterian Medical
Center, New York, NY, June 1997,

Grants

1996-1997 House Staff Research Award, Columbia-Preshyterian Medicaf

pam—

Center, NY $1500.

Teaching
Faculty leader of Columbia-Presbyterian Residency Journal Club.

Columbia-Presbyterian Resident teaching through case conferences.
MCAT Instructor, Stanley Kaplan Educational Centers, Location, 1990-1991,

Publications
Hill, H.Z., Cathcart, K.N., Bargellini, J., Trizna, Z., Hill, G.J., Schallreuter, K.U.,

Wood, J.M. Does Melanin affect the Low LET Radiation Response of Cloudman
591 Mouse Melanoma Cell Lines. Pigment Cell Research, 4(2):80-6, 1991.

Abstracts
Trichter, F., Bargellini, J., Amols, H., Schiff, P. Clinical Impiementation of a

Matrix fon Chamber EPID in Obese Patients Treatment. 40th AAPM Annual
Meeting, San Antonio, Texas, August 1998. Med. Phys. 25(7):A198, 1998,
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LEE ANN ZARGER, MSDABR
Chief Medical Physicist
New Milford Hospital
Work: (860) 210-5022

EDUCATIONAL BACKGROUND

Albright College, Reading, Pa. B.S. 1976

Overlook Hospital School of Nuclear Medicine Technology, Summit, N.J. | certificate in
Nuclear Medicine Technology, 1980

Rutgers University Graduate School, Piscataway, N.J. ML.S. in Radiation Science, 1985
Board Certification by American Board of Radiology in Therapeutic Radiological
Physics 1991

EXPERIENCE

1980-1984 Nuclear Medicine Technologist-worked full time as a nuclear medicine
technologist at Hackensack Hospital and Morristown Memorial Hospital
while attending graduate school part time.

1984-1985 Junior physicist at Memorial Sloan Kettering- worked on a research
project in the Biophysics Department designing and fabricating an
anthromorphic tissue equivalent phantom for use in a monoclonal
antibody NCI grant project.

1985-1989 Junior physicist Valley Hospital in Ridgewood, N.J. Clinical duties including
brachytherapy planning for breast, gyn and prostate, external beam treatment
planning, sealed source quality assurance, linear accelerator quality
assurance. Assisted chief physicist in acceptance testing and commissioning
of new treatment planning system and linear accelerator, nuclear medicine
quarterly quality assurance.

Taught physics and math classes to x-ray students at the hospital based
school.

1989-1993 Consultant physicist for George Zacharopoulos at Dover General Hospital,
Dover, N.J. Clinical duties including external beam and brachytherapy
treatment planning(gyn), hdr treatment planning and associated radiation
safety duties. and sealed source quality assurance duties.

Linear accelerator quality assurance, cobalt machine quality assurance
and orthovoltage unit quality assurance.. Assisted in commissioning and
acceptance testing of new treatment planning system,linear accelerator,
and the high dose rate remote afterfoader(Nucletron)..

1994-1994 Radiation Oncology Physicist Hackensack Medical Center. Prostate seed
implant planning and associated radiation safety duties. Linear accelerator
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and cobalt machine quality assurance. Worked with other physicists on
acceptance testing and commissioning of linear accelerator.

1995-1998  Solo medical physicist in Radiation Oncology Dept. of Clara Maas Medical
Center, Belleville, N.J.  Performed acceptance testing of 3D treatment
planning system. Clinical duties included external beam and brachytherapy
treatment planning(gyn, prostate) and radiation safety duties associated with
brachytherapy. Trained a junior Dosimetrist. Physics aspects of beginning
a prostate seed implant program.  Performed quality assurance duties on 2
linear accelerators and a simulator. Sealed source quality assurance duties,
Writing of license amendment for NRC for HDR program. During this
time I also provided vacation coverage for Bayonne Hospital for HDR
duoties(Nucletron).

1998-2002  Senior physicist and radiation safety officer Danbury Hospital, Danbury,
Ct. Oversight and direct involvement in the physics aspects of beginning
a prostate seed implant program and CT simulator installation and
tmplementation. Radiation safety aspects of radiation oncology, radiology
and nuclear medicine, including quality assurance. Supervised work of the
radiology engineers as well as physics section. Radiation safety instuction
to all personnel in hospital using or dealing with radiation, including x-ray
students. During this time period I also provided part time coverage for
Bristol Radiation Oncology, Bristol, Ct.

5/02 to 10/03 Sclo medical physicist in Radiation Oncology Dept. of Midstate Medical
Center in Meriden, Ct. Brachytherapy treatment planning and associated
radiation safety duties for a busy seed implant program. Acceptance testing
of the new freatment planning computer and physics aspects of starting an
IMRT program. Oversight of dosimetrist’s work. Quality assurance of
linear accelerator and simulator. Equipment: Elekta Precise linac, Pinnacle,
Impac.. During this time period I also provided part time coverage for
Bristol Radiation Oncology, Bristol, Ct.

I'am currenily per diem here(give vacation coverage).

10/03 to 9/67 Solo medical physicist in Radiation Oncology at Charlotte Hungerford
Hospital in Torrington, Ct. Acceptance testing of the new treatment
planning computer and physics aspects of starting IMRT program.
Physics aspects of starting up an HDR program(license, acceptance testing
coordinated training). External beam treatment planning(including IMRT
and partial breast external beam protocol patients) and brachytherapy
treatment planning(for seed implants and HDR including
mammosites) and oversight of dosimetrists’ work. Performed treatment
planning in dosimetrist’s absence. Quality assurance for
linear accelerator and orthovoltage machine. Equipment: Flekta Precise
linac, Pinnacle, Brachyvision, Impac, Gammamed, Variseed,

I'am currently per diem here( give vacation coverage)
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9/07 to present
Chief Physicist New Milford Hospital Radiation Therapy Department,
New Milford, Ct. Quality assurance of linear accelerator and simulator,
Physics aspects of HDR(including assisted department in beginning
Mammosite treatments). IMRT quality assurance. Perform treatment
planning in dosimetrist’s absence. Brachytherapy treatment planning.
Supervision of dosimetrist and per diem physicists and dosimetrists.
Assist radiation safety officer. Radiation safety aspects of radionuclide
therapies. Physics aspects of prostate seed implants. Was actively
involved in planning for and ordering new linear accelerator.
Equipment: Varian 2100 CD, Eclipse, Brachyvision, Aria,
Varisource, Variseed. Equprment updated October 2011 to Trilogy with
VMAT and IGRT and Varisource IX HDR. Performed acceptance testing
of both machines and assisted physics group with linac commissioning.
Performed acceptance testing of treatment planning systems after new
machines. Responsible for physics aspects of developing
VMAT(RapidArc) treatment program for imrt and sit.

Professional Activities
Board Certification by American Board of Radiology.
American College of Radiology Physicist Surveyor for practice
accreditation
Member of American Association of Physicists in Medicine and its
Local chapter. ASTRO member Served as Treasurer, President-Elect and
President of New Jersey Medical Physics Society and Secretary,
President-Elect and President of Connecticut Area Medical Physics
Society. Served on the Clinical Practice Committee of AAPM.




07/29/2013

EXHIBITE
HOSPITAL LICENSE

STATE OF CONNECTICUT
Department of Public Health
LICENSE

License No. 0032

General Hospital
In accordance with the provisions of the General Statutes of Connecticut Section 192-493:

New Milford Hospital, Inc. of New Milford, CT d/b/a New Milford Hospital is hereby leensed
i maintain and operate a General Hospital.

New Milford Hospifal is lacated at 21 Elm Street, New Milford, CT 06776.
The magimum number of beds shall not exceed at arty time:

0 Bassinets
85 General Hospital Beds

This license expires June 30, 2015 and may be revoked for cause at any tims,
Dated at Hartford, Connecticut, Faly 1, 2013, RENEWAL.

Satellite:
New Milford Hospital Community Mental Health Services, 23 Poplar Street, New Milford, CT'

pres Sittr®

Jewel Mullen, M, MPH, MPA
Commissicier
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EXHIBITF

FINANCIAL ATTACHMENTS & ASSUMPTIONS
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