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Via Federal Express
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ﬂ[( n 32015 !
Ms. Kimberly Martone, Director s |
Office of Health Care Access HEALTHOARE AGGESS |
410 Capitol Avenue
MS# 13HCA

Hartford, CT 06134-0308

RE: St. Vincent’s Medical Center
Project Title: Acquisition of a SPECT/CT Camera to Replace Existing SPECT Camera

Dear Ms. Martone:

On behalf of St. Vincent’s Medical Center | am pleased to submit an original and 4 copies of our
application for the acquisition of a SPECT/CT camera to replace our existing SPECT camera. In addition,
electronic copies in an Adobe PDF have also been provided on CD-ROM.

I look forward to working with you and your staff on this important project. Thank you for your time
and attention.

Very truly yours,

.

"

£ ){‘_ 7 {,’Z/,—-’ - "(i\_ \ e
Kurt Bassett
Project Manager

Enclosures: 5 Binders, Check for Application Fee $500

2800 Main Street « Bridgeport, Connecticut 06606 « (203) 576-6000 « www.stvincents.org
University of
‘ Connecticut SCENSION
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Instructions:

Checklist

1. Please check each box below, as appropriate; and
2. The completed checklist musf be submitted as the first page of the CON application.

[

]

(|

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

(*New*). A completed supplemental application specific to the proposal type,
available on OHCA’s website under “OHCA Forms.” A list of supplemental forms
can be found on page 2.

Attached is the CON application filing fee in the form of a check made out to the
“Treasurer State of Connecticut” in the amount of $500.

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 pubiication)

Attached is a completed Financial Attachment

Submission includes one (1) original and four (4) hard copies with each set
placed in 3-ring binders.

The following have been submitted on a CD

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

2. An electronic copy of the applicant’s responses in MS Word (the applications)
and MS Excel (the financial attachment).

For OHCA Use Only:

Docket No.: = 7 = Check No.: =&Y 2
OHCA Verified by: Date: il
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General Information

MEDICAID TYPE OF
MAIN SITE PROVIDER ID| FACILITY MAIN SITE NAME
o [St. Vincent’s . . g .
% ﬁle dical Center 004041893 Hospital St. Vincent's Medical Center
£ STREET & NUMBER
L]
= 2800 Main Street
TOWN ZIP CODE
Bridgeport 06606
MEDICAID TYPE OF

PROJECT SITE |[PROVIDER ID| FACILITY PROJECT SITE NAME
2[St. Vincent's 004041893 | Hospital St. Vincent's Medical Center
“ Medical Center P g
_3 STREET & NUMBER
E 2800 Main Street

TOWN ZIP CODE
Bridgeport 06606
OPERATING CERTIFICATE TYPE OF LEGAL ENTITY THAT WILL OPERATE OF
NUMBER FACILITY THE FACILITY (or proposed operator)
8 N/A Hospital St. Vincent's Medical Center
g STREET & NUMBER
o"- 2800 Main Street
TOWN ZIP CODE
Bridgeport 06606

NAME TITLE
o Stuart Marcus Chief Executive Officer
5 STREET & NUMBER
§ 2800 Main Street
w [TOWN STATE ZIP CODE
‘s Bridgeport CT 06606
5 TELEPHONE FAX E-MAIL ADDRESS

{203) 576-6000 (203) 576-5345 smarcus@stvincents.or

Title of Attachment:
Is the applicant an existing facility? If yes, attach a copy of the ,
resolution of pariners, corporate directors, or LLC managers, T\IEC? % S\éh‘?g’ Eso?égggﬁ.og{tlfon
as the case may be, authorizing the project. o <N
Does the Applicant have non-profit status? If yes, attach YES [X |SVMC IRS Tax Exempt
documentation. NO [ Letter
Version 04/01/2015 Page 2 of 23
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identify the Applicant's ownership type.

PC ] Cther:
LLC B
Corporation [

Applicant's Fiscal Year (06/30)

Start 07/01/2015 End 6/30/2018

Contact:

Identify & single person that will act as the contact between OHCA and the Applicarnt,

NAME: TITLE:
= | Kurt Bassett Director of Strategic planning
;% STREET & NUMBER
E [ 2800 Main Street
£ [TOWN STATE ZIP CODE
f Bridgeport Connecticut 06606
§ TELEPHONE FAX - [E-MAIL ADDRESS
[ 49
8 (203) 576-6264 (203) 576-5348 Kurt Basseti@stvincents.org
RELATIONSHIP TO
IAPPLICANT EMPLOYEE
ldentify the person primarily responsible for preparation of the application (optional):
NAME TITLE
Kurt Basseit Director of Strategic planning
. STREET & NUMBER
£ 12800 Main Street
© TOWN STATE ZIP CODE
g |Bridgeport Connecticuf 06606
£ [TELEPHONE FAX E-MAIL ADDRESS
(203) 576-6264 (203) 576-5345 Kurt bassett@stvincents.org
RELATIONSHIF TO
APPLICANT EMPLOYEE

Version 04/01/2015
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Affidavit

Applicant: 8¢ Vincent's Medical Center

Froject Title: Acquisition of a SPECT/CT camera to replace existing SPECT camera

i Dr. Stuar Marcus . CED
(Name) {Position — CEQ or CF()
of _St Vincent's Medical Center being duly swom, depose and state that the

said facility complies with the appropriate and applicable criteria as set fosth in the Sections 19a-
630, 18a-637, 19a-638, 19a-638, 193486 andfor 4-181 of the Connecticut General Statutes.

%\ x»\{éhwv v i
A

Signature Date

i

Subscribed and sworn fo before me o=

/Qﬁréﬁ@ }f}/ (} ns

Notary Public/Commissioner of Superior Court

My commission expires: im i‘} ‘3f : Q@i é

L6em Lf&ﬁ E 5;5?@ 15

Version 04/01/2015 Page 4 of 22

0004



The purpose of the Executive Summary is fo give the reviewer a conceptual

Executive Summary

understanding of the proposal. In the space below, provide a succinct overview

of your proposal (this may be done in bullet format). Summarize the key elements of the
proposed project. Details should be provided in the appropriate sections of the

application that follow.

by

5t Vincent's Medical Center is proposing to replace its GE Millennium

MPR/MPS SPECT Nuclear Madicine Camera with a SPECT/CT Muclear
Medicine Camera, specifically a GE Optima NM/CT 640. St. Vincent's currently
provides a large number of patients with SPECT services and from an
optimizing patient care perspective, the estahlished patient population will
benefiit greatly.

The acquisition of the new SPECT/CT will raise the level of our standard care

Providing an anatomical structure to be placed over Nuclear Medicine

images

Providing an increase in image quality to support confident diagnosis

Increasing the level of accuracy when diagnosing functional
abnormalities

improving efficiency by reducing exam times

increased confidence by referring physician fo use SPECT/CT

SPECT/CT is an integral component of St. Vincent's comprehensive cancer
care program at the medical center and will be an important addition tc our
cardiology and gastroenterology services.

Version 04/01/2015

Page & of 23
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Fursuant to Section 19a-639 of the Connecticut General Stalutes, the Office of Health Care
Access is required to consider specific criteria and principies when reviewing a Certificate of
Need application. Text marked with a *§" indicates it is actual text from the statute and may be
helpful when responding to prompls,

1.

Project Description

Provide a detailed narrafive describing the proposal. Explain how the Applicant(s)
detenmined the necessity for the proposal and discuss the benefits for each Applicant
separately (if muitiple Applicants). Include all key elements, including the parties invoived,
what the proposal will entail, the equipment/service iocation(s), the geographic area the
proposal will serve, the implementation timeline and why the proposal is needad in the
community.

St Vincent's Medical Center is propesing to replace its SPECT Nuclear Medicine
Camera with a SPECT/CT Nuclear Medicine Camera. This proposal will augment
services at St Vincent's Medical Center by allowing referring physicians to gain a
deeper understanding of images generated by nuckear medicine and therefore
increasing its acceptability.

The existing GE Niiﬁiesjnium MPR/MPS is over nine years oid and is nearing the end
of its useful life. This camera provides |ittle anatomical information in the images,
information that is paramount and clinically useful.

By obtaining a SPECT/CT Camera, we are emploving a reliable co-registration of
anatomical structure information along with a more reliable way fo accurately
diagnose functional abnormalities. The acquisition of the SPECT/CT will raise the
level of our standard care,

In the past three fiscal years, St. Vinceni’s has provided 3154 patients with SPECT
services from Bridgeport and the surrounding towns Fairfield, Monroe, Shelion,
Stratford, and Trumbuill. This established patient population will benefit from this
proposat because of the increased level of confidence by our physicians to provide a

more accurate diagnosis. This application is not for a new servics, but rather for the
provision of SPECT services with a CAT scan component that will enhance the
guality of care, an upgrade from our current equipment that is nearing the end of its
usefu life.

The total capital expenditure for this project will be $752.349. Once purchased, the
implementation will be seamless, as it represents a replacement of surrent
eguipment and will be housed in the same department, adjacent to the MRI facilities.

The proposed system is “plug and go” and will not require additional electrical,
mechanical, or technelogical uparades.

2. Provide the history and timeline of the proposal (i.e., When did discussions begin internally
or between Applicant{s)? What have the Applicant(s} accomplished so far?).
Version 04/01/2015 Page 8 of 23
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The current equipment is nearing the end of its useful life, and, as such has had functional
deficiencies. Replacement of the current equipment has been under discussion for the past
5 years. The Radiology Department began internal discussions in January 2015, then
received capital approval in July 2015, and the plan to replace the existing equipment with a
upgraded model was approved by the Medical Center Board of Directors in September
2015.

3. Provide the following information:

a. utilizing OHCA Table 1, list all services to be added, terminated or modified, their
physical location (street address, town and zip code), the population to be served and
the existing/proposed days/hours of operation;

b. identify in OHCA Table 2 the service area towns and the reason for their inclusion (e.g.,
provider availability, increased/decreased patient demand for service, market share);
4. List the health care facility license(s) that will be needed to implement the proposal;
CT DPH License # 0057
5. Submit the following information as attachments to the application:

a. a copy of all State of Connecticut, Department of Public Health license(s) currently held
by the Applicani(s); - See “Attachments DPH License”

b. a list of all key professional, administrative, clinical and direct service personnel related
to the proposal and attach a copy of their Curriculum Vitae; - See “Attachments Key
Personnel”

c. copies of any scholarly articles, studies or reports that support the need to establish the
proposed service, along with a brief explanation regarding the relevance of the selected
articles;

The articles chosen relate to the specific advantages of SPECT-CT, the benefits to
assisting in proper and timely diagnosis which ultimately leads to improved overall care
of the patients. — See “Attachments Scholarly Articles”

d. letters of support for the proposal; - See “Attachments Letters of Support”
e. the protocols or the Standard of Practice Guidelines that will be utilized in relation to the

proposal. Attach copies of relevant sections and briefly describe how the Applicant
proposes to meet the protocols or guidelines. — See “Attachments Protocols”

GE will provide SVMC staff with training in advance of installation and protocols and
guidelines will be reviewed and adhered to according to protocols.

f. copies of agreements (e.9., memorandum of understanding, fransfer agreement,
operating agreement) related to the proposal. If a final signed version is not available,
provide a draft with an estimated date by which the final agreement will be available.

- See “Attachments Quotation”

Version 04/01/2015 Page 7 of 23
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Public Need and Access to Care

§ “Whether the proposed project is consistent with any applicable policies
and standards adopted in regulations by the Department of Public
Health,” (Conn.Gen. Stat. § 19a-639(a)(1))

6. Describe how the proposed project is consistent with any applicable policies and standards
in regulations adopted by the Connecticut Department of Public Health.

This proposal is consistent with Connecticut DPH policies and standards as it will expand
access to services not currently available. The new imaging is more advanced, will provide
higher quality images and greater population health outcomes by diagnosing diseases
quicker and more accurate and providing better imaging for diagnosis and more accurate
imaging for surgeons.

§ "The relationship of the proposed project to the statewide health care
facilities and services plan;” (Conn.Gen. Stat. § 19a-639(a)(2))

7. Describe how the proposed project aligns with the Connecticut Department of Public Health
Statewide Health Care Facilities and Services Plan, available on OHCA’s website.

The primary service area of St. Vincent's is the City of Bridgeport, Connecticut's largest and
most impoverished and diverse urban center. The Statewide Health Care Facilities and Services
Plan notes that “Black non-Hispanics and Hispanics were more likely than White non-Hispanics
to have a potentially preventable hospitalization, avoidable ED visit or to visit the ED more than
ten times within a year.” The introduction of the SPECT/CT camera into the specific service
area will allow this underserved minority population access to clinical testing that can prevent
long-term hospitalization as well as avoid potential ED visits by providing more accurate
diagnosis.

§ “Whether there is a clear public need for the health care facility or
__services proposed by the applicant;” (Conn.Gen.Stat. § 19a-639(a)(3))

8. With respect to the proposal, provide evidence and documentation to support clear public
need:

a. identify the target patient population to be served;

The Greater Bridgeport area has a population of 367,064, which has grown over the past
decade but at a smaller rate than the state overall. Bridgeport, Connecticut's largest
city and the fifth largest city in New England, comprises 45% of the region’s population.
Fairfield and Stratford each make up less than 20% of the total population of the region.

The target population to be served includes patients referred by their clinicians from the
towns in St. Vincent's immediate service area. This service area includes the city of
Bridgeport and the surrounding towns of Fairfield, Easton, Monroe, Trumbull, Shelton
and Stratford. The proposed equipment will serve oncology, cardiclogy,
gastroenterology, as well as other patients needing diagnostics for conditions such as
thyroid disorders, brain disorders and other inflammations and infections.

Version 04/01/2015 : Page 8 of 23
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b. discuss how the targel patient population is currently being served:;

The target patient popuiation is currently being served on the Medical Center's existing
equipment. This purchase merely represents an equipment upgrade to replace 2
machine that is nearing the end of its useful life with a new machine with better imaging
and more accurate disgnostics.

c. documeni the need for the equipment and/or service in the community;

The proposed purpose of the SPECTICT camera will fill 2 demonstrated need, as there
is no other camera with similar capabilities accessible to patients in the service area.

Quantitative data reported in the Greater Bridgeport Community Healih Assessment
indicates that the top two causes of death in each of the city/towns in the region are
heart disease and cancer. Data shows that the leading causes of emergency
department (ED)} admissions are heart disease and digestive disease. The SPECT/CT
caimera will be useful to serve patients with oncology, cardiology and gastrointestinal
clinical diagnostic needs.

Cancer is the second leading cause of death in the Greater Bridgeport region. Of all the
Greater Bridgeport communities, rates of cancer incidence and mortality are highest in
Monroe. Monroe's mortality rate is 204 per 100,000 population, above both state (176.9
per 106,000 population) and national (181 per 100,000 population) rates. Connecticut
ag a whole has the second highest incidence of breast cancer in the country, second
only to Rhode Island. According to the 2014 Community Profile of Breast Cancer by the
Susan G. Komen organization, the greater Bridgeport area, has a higher incidence of
breast cancer, higher late stage diagnosis, and a higher mortality rate than the State of
Connecticut incidence rates.

The proposed equipment purchase will serve not only patients with healthcare needs
related to heart disease, cancer, and digestive diseases, but will prove effective in
providing accurate anatomic localization and characterization to improve surgical
outcomes.

d. explain why the location of the facility or service was chosen;

St. Vincent's is proposing lecating the equipment in the Radiology Department at the
Medical Center. This location is the current location of the equipment being replaced,
therefore its placement will create a seamless fransition for patients and staff.

€. provide incidence, prevalence or other demographic data that demonstrates community
need;

As noted in question C, quantitative data reported in the Greater Bridgeport Community
Health Assessment indicates that the top two causes of death in each of the city/towns
in the region are heart disease and cancer. Data shows that the leading causes of
emergency department (ED) admissions are hear disease and digestive disease. The
SPECT/CT camera will be useful to serve patients with both cardio and gastrointestina
clinical diagnostic needs as well as ofher patients needing diagnostics for conditions
such as thyroid disorders, brain disorders and other inflammations and infections.

Version 04/01/2015 Page 9 of 23
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£ discuss how low income persons, racial and sthnic minoriiies, disabied persons and
other underserved groups will benefit from this proposal;

St. Vincent's is dedicated o providing healthy living at every stage of life and anhance
life by addressing the unique needs of patients, families and our community. Cur
outreach programs and partnerships are designed to enharice public health and quality
of life in the greater Bridgeport area and improve access to health services for members
of the community we serve regardless of ability to pay.

The patient demographic at St. Vincent's closely mirrors that of the city it calls home.
Bridgeport's population is 39.6% White, 34.6% Black or African American, 0.5%
American indian and Alaska Native, 3.4% Asian, 0.1% Native Hawaiian and Other
Pacific Isiander, 17.5% some other race, and 4.3% two or more races (U.S. Census
2010). Approximately 38.2% of Bridgeport’s population is Hispanic or Latino (of any
race) (U.S. Census 2010). As the U.S. Census 2010 data shows, Bridgeport has a
significantly higher percentage of Black or African Americans and Hispanics or Latinos of
any race than the State of Connecticut.

According to the 2011 American Community Survey, the Greater Bridgeport region has
the widest gap between tich and poor of all 518 metropolitan and micropolitan areas
included in the survey. The towns of Fairfield, Trumbull, and Monroe are affiuent with
median incomes substantially higher than national and state averages. Stratford, which
has a long history as an industrial town, can be categortized as blue collar and middle
class. Bridgeport has a higher poverty rate and a lower median income than both state
and national averages; it is among one of the poorest cities in the country. Although
Fairfield County has a reputation for affluence, it is clear that may of the area’s residents
fali well outside this category, and look to St. Vincent's as a safety net.

Bridgeport also has & high rate of unemployment. In July 2015, the Connecticut
Depariment of Labor reported that the unemplioyment rate in Bridgeport is 8.5%,
compared to 5.6% statewide, 4.8% in Fairfield, and 4.6% in Trumbull, Bridgeport's
closest neighboring communities (Connecticut Labor Market information 2015).
Bridgeport residents who are employed often earn only a minimum wage, which is not a
living wage in this geographic area.

Over one quarter of Bridgeport's population is foreign-berh and nearly one half speaks a
language other than English at home, a proportion far higher than other towns in the
region and the state as a whole. According to the U.S. Censusg, the most commonly
spoken non-English language in the city is Spanish, with over 30% of the population
reporiing speaking Spanish at home.

g. [istany changes to the clinical services offered by the Applicant(s) and explain why the
change was necessary;

There will be no changes fo clinical services due to the installation of the GE Optima
NM/CT 640,

h. explain how access to care will be affected;

The purchase and installation of the GE Optima NM/CT will increase access 0 a more
accurate diagnostic solution than is currently available in the service area.

Version 04/01/2018 Page 10 of 23
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i. discuss any alternative proposals thal were considered.

As the current equipment is nearing the end of its useful life, a discussion to simply
replace the GE Millennium MPR/MPS was enteriained. However, the crganization
decided {0 upgrade the equipment instead, with the SPECT/CT which has better
imaging, more accurate anatomical localization, faster diagnosis and lower dose scans.

§ “Whether the appficant has satisfactorily demonsirated how the proposal
wiff improve guality, accessibility and cost effectiveness of health care
delivery in the region, including, but not limited to, (A} provision of or any
change in the access to services for Medlicaid recipients and indigent
persons, and (B) the impact upon the cost effectiveness of providing
access fo services provided under the Medicaid program,”

{Conn.Gen. Stat. § 19a-639(a)(5))

9. Describe how the proposal will;

a. improve the quality of health care in the region;

The purchase and instaliation of the GE Optima NM/CT 840 will improve health care in
the region by offering a combination of metabolic information with precise anatomical
location and attenuation correction. This state of the art system is not available at any
other health care facility in St. Vincent's service area.

b. improve accessibility of health care in the region; and

St Vincent's does not turn away any patient for inability to pay and is also located on the
public bus route. Therefore, housing this equipment at the Medical Center will increase
access to high quality care for patients who are medically underserved, providing precise
anatomical localization to aid in diagnosis and treatment.

¢. improve the cost effectiveness of health care delivery in the region.

Diagnostic imaging performed on the GE Optima NM/CT 840 will have the same cost fo
patient as imaging on the existing equipment. installation of new equipment may reduce
wait time, trave! and out of network costs for those patients who previously had to seek
this increased level of diagnostic services outside of the service area.

10. How will this proposal help improve the coordination of patient care (explain in detail
regardiess of whether your answer is in the negative or affirmative)?

The instaliation of this equipment will reduce the need for additional exams and multiple
test locations thereby improving the on-site care coordination. Will provide better, more
accurate imaging to avoid additional scan and will also aid in surgery.

11. Describe how this proposal will impact access to care for Medicaid recipients and indigent
pErsons.

St. Vincent's does not turn away any patient for inability to pay and the medical
center is located on the transit bus route. Therefore, housing this equipment at the
Medical Center will increase access to high quality care for patients who are medically
underserved, providing precise anatomical localization fo aid in diagnosis and treatment.

Yersion 04/01/2015 Page 11 of 23
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§ "Whether an applicant, who has faifed to provide or reduced access to
services by Medicaid recipients or indigent persons, has demonstrated
good cause for doing so, which shall not be demonstrated solely on the
basis of differences in reimbursement rates between Medicaid and other

¢ health care payers,” (Conn. Gen. Stal, § 19a-63%(a)(10)

12. If the proposal fails to provide or reduces access to services by Medicaid recipients or
indigent persons, provide explanation of good cause for doing so.

Mot Applicable.

§ "Whether the applicant has satisfactorily demonstrated that any
cansolidation resuffing from the proposal will nof adversely affect health
care costs or accessibility fo care.” (Conn.Gen. Staf. § 19a-638(a)(12})}

13. Will the proposal adversely affect patient health care costs in any way? Quaniify and provide
the rationale for any changes in price structure that will resulf from this proposal, including,
but not limifed 1o, the addition of any imposed facility fees.

The cost o patient is not affected by this proposal. Patients will be provided a more
accurate diagnostic reading at the current cost of service.

Financial information

§ "Whether the applicant has satisfactorily demonstrated how the proposaf
will impact the financial sirength of the health care system in the state or
that the proposal is financially feasible for the application,”
{Conn.Gen.Stat, § 19a-639(a)i4))

14. Describe the impact of this proposal on the financial strength of the state’s health care
systern or demonstrate that the proposal is financially feasible for the applicant.

BVMC has the capital available to purchase and install the equipment, Once the equipment
is purchased and installed it will not result in any additional expenses to the organization.

15. Provide a final version of all capital expenditure/costs for the proposal using OHCA Table 3.

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

The Project will be fully funded through capital dollars, no fundraising or debt will be
incurred.

Version 04/01/2015 Page 12 of 23
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17. Include as an attachment:

a. audited financial statements for the most recently completed fiscal year. If audited
financial statements do not exist, provide other financial documentation (e.g., unaudited
balance sheet, statement of operations, tax return, or other set of books.). Connecticut
hospitals required to submit annual audited financial statements may reference that
filing, if current;

b. acomplete Financial Worksheet A (not-for-profit entity) or B (for-profit entity),
available on OHCA'’s website under “OHCA Forms,” providing a summary of revenue,
expense, and volume statistics, “without the CON project,” “incremental to the CON
project,” and “with the CON project.” Note: the actual results reported in the Financial
Worksheet must match the audited financial statement that was submitted or referenced.

18. Complete OHCA Table 4 utilizing the information reported in the attached Financial
Worksheet.

19. Explain all assumptions used in developing the financial projections reported in the Financial
Worksheet.

Assumptions for final projections were based on current and historical volumes for the
medical center. Projections and estimates were made aligning the project with the
current financial strategic plan for the hospital and its affiliates.

20. Explain any projected incremental losses from operations resulting from the implementation
of the CON proposal,

There is no incremental loss from operations for the implementation of this proposal
since this is replacing an existing camera and service with a new upgraded version.

21. Indicate the minimum number of units required to show an incremental gain from operations
for each projected fiscal year.

There is no incremental increase currently projected from this proposal. Subsequently
any increase in volume could lead to potential incremental gain, although there is no
determination whether there is any per scan margin.

Utilization

§ “The applicant's past and proposed provision of health care services to
relevant patient populations and payer mix, including, but not limited to,
access {o services by Medicaid recipients and indigent persons;”
(Conn.Gen.Stai. § 19a-639(a)(6))

21. Complete OHCA Table 5 and OHCA Table 6 for the past three fiscal years (‘FY”), current
fiscal year ("CFY") and first three projected FYs of the proposal, for each of the Applicant’s
existing and/or proposed services. Report the units by service, service type or service level.

Version 04/01/2015 Page 13 of 23
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22. Provide a detailed explanation of all assumptions used in the derivation/ calculation of the

projected service volume; explain any increases and/or decreases in volume reported in
OHCA Tables 4 and 5.

There are no expected increases or decreases to the volumes of scans projected. FY16
estimates are based on current projection trends which have been declining. It is
anticipated that the decline will level off with the acquisition of the new SPECT-CT
camera based on the quality of the imaging.

23. Provide the current and projected patient population mix (number and percentage of

patients by payer) for the proposal using OHCA Table 7 and provide all assumptions. Note:
payer mix should be calculated from patient volumes, not patient revenues.

§ “Whether the applicant has satisfactorily identified the population to be
served by the proposed project and satisfactorily demonstrated that the
identified population has a need for the proposed services;”
(Conn.Gen.Stat. § 19a-639(a)(7))

24. Describe the population (as identified in question 8(a)) by gender, age groups or persons

with a specific condition or disorder and provide evidence (i.e., incidence, prevalence or
other demographic data) that demonstrates a need for the proposed service or proposal.
Please note: if population estimates or other demographic data are submitted,
provide only publicly available and verifiable information (e.g., U.S. Census Bureau,
Department of Public Healith, CT State Data Center) and document the source.

The patient demographic at St. Vincent's closely mirrors that of the City it calls home.
Bridgeport’'s population is 39.6% White, 34.6% Black or African American, 0.5% American
Indian and Alaska Native, 3.4% Asian, 0.1% Native Hawaiian and Other Pacific Islander,
17.5% some other race, and 4.3% two or more races (U.S. Census 2010). Approximately
38.2% of Bridgeport's population is Hispanic or Latino (of any race) (U.S. Census 2010). As
the U.S. Census 2010 data shows, Bridgeport has a significantly higher percentage of Black
or African Americans and Hispanics or Latinos of any race than the State of Connecticut.

According to the 2011 American Community Survey, the Greater Bridgeport region has the
widest gap between rich and poor of all 516 metropalitan and micropolitan areas included in
the survey. The towns of Fairfield, Trumbull, and Monroe are affluent with median incomes
substantially higher than national and state averages. Stratford, which has a long history as
an industrial town, can be categorized as blue collar and middle class. Bridgeport has a
higher poverty rate and a lower median income than both state and national averages; it is
among one of the poorest cities in the country. Although Fairfield County has a reputation
for affluence, it is clear that many of the area’s residents fall well outside this category, and
look to St. Vincent's as a safety net.

Bridgeport also has a high rate of unemployment. In July 2015, the Connecticut Department
of Labor reported that the unemployment rate in Bridgeport is 8.5%, compared to 5.6%
statewide, 4.8% in Fairfield, and 4.6% in Trumbull, Bridgeport's closest neighboring
communities (Connecticut Labor Market Information 2015). Bridgeport residents who are
employed often earn only a minimum wage, which is not a living wage in this geographic
area.

Over one quarter of Bridgeport’s population is foreign-born and nearly one half speaks a
language other than English at home, a proportion far higher than other towns in the region
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25.

26.

27.

and the state as a whole. According to the U.S. Census, the most commonly spoken non-
English language in the city is Spanish, with over 30% of the population reporting speaking
Spanish at home.

Quantitative data reported in the Greater Bridgeport Community Health Assessment
indicates that the top two causes of death in each of the city/towns in the region are heart
disease and cancer. Data shows that the leading causes of emergency department (ED)
admissions are heart disease and digestive disease. The SPECT/CT camera will be useful
to serve patients with oncology, cardiology and gastrointestinal clinical diagnostic needs.

Cancer is the second leading cause of death in the Greater Bridgeport region. Of all the
Greater Bridgeport communities, rates of cancer incidence and mortality are highest in
Monroe. Monroe’s mortality rate is 204 per 100,000 population, above both state (176.9
per 100,000 population) and national (181 per 100,000 population) rates. Connecticut as a
whole has the second highest incidence of breast cancer in the country, second only to
Rhode Island. According to the 2014 Community Profile of Breast Cancer by the Susan G.
Komen organization, the greater Bridgeport area has a higher incidence of breast cancer,
higher late stage diagnosis, and a higher mortality rate than the State of Connecticut
incidence rates.

The proposed equipment purchase will serve not only patients with healthcare needs related
to heart disease, cancer, and digestive diseases, but will prove effective in providing
accurate anatomic localization and characterization to improve surgical outcomes, as well as
providing diagnosis for thyroid disorders, brain disorders and other inflammations and
infections.

Using OHCA Table 8, provide a breakdown of utilization by town for the most recently
completed FY. Utilization may be reported as number of persons, visits, scans or other unit
appropriate for the information being reported.

§ “The utilization of existing health care facilities and health care services in
the service area of the applicant;” (Conn.Gen.Stat. § 19a-639(a)(8))

Using OHCA Table 9, identify all existing providers in the service area and, as available, list
the services provided, population served, facility ID (see table footnote), address,
hours/days of operation and cumrent utilization of the facility. Include providers in the towns
served or proposed to be served by the Applicant, as well as providers in towns contiguous
to the service area.

There are currently no providers of SPECT-CT services in our service area.
Describe the effect of the proposal on these existing providers.

There are no existing providers of this specific diagnostic service in the service area.

28. Describe the existing referral patterns in the area served by the proposal.

Patients are referred for a SPECT-CT exam by their primary care provider or specialist
based on clinical need. Oncologists, Cardiologists, ED physicians and primary care
practitioners will request imaging to help diagnose and treat their patients. The new
equipment will proving a much needed resource to the physicians within our service
area.

Version 04/01/2015 Page 15 of 23
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29. Explain how current referral patterns will be affecied by the proposal.

Referral patterns will not change with the instailation of the new equipment.

§ "Whether the applicant has satisfactorily demonstrated that the proposed
project shall not result in an unnecessary duplication of existing or

approved health care services or facilities;” (Conn.Gen. Stat. § 19a-
638(a)(9))

|
30. Iif applicable, exptain why approval of the proposal will rot result in an unnecessary
duplication of services.

The purchase and installation of the GE Optima NM/CT 640 will improve health care in
the region by offering a combination of metabolic information with precise anatomical
location and attenuation correction. This state of the art system is not available at any
other health care facility in 8t. Vincent’s service area.

§ “Whether the applicant has satisfactorily demenstrated that the proposaf
will not negatively impact the diversity of health care providers and patient
choice in the geographic region. . .* (Conn.Gen.Stat. § 19a-63%(a)(11))

31. How will the proposal impact the diversity of health care providers and patient choice or
reduce competition in the geographic region?.

The proposal will not have a significant impact on diversity of provider or reduce
competition in the region.

Version 04/01/2015 Page 16 of 23
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Tables

TABLE 1
APPLICANT'S SERVICES AND SERVICE LOCATIONS
Population Days/Hours of New Sarvice.or
Service Street Address, Town Served Oporation Proposed
P Termination
SPECT 2800 Main St. Bridgeport CT 367,064 Mon. — Fri. 7:00 - SPECT-CT
5:00
Sat., Sun. and
evenings on call
back fo guestion]
TABLE 2
SERVICE AREA TOWNS
List the official name of town™ and provide the reason for inclusion.
Town* Reason for Inclusion
Bridgeport Primary Service Area
Monroe Primary Service Area
Trumbull Primary Service Area
Stratford Primary Service Area
Shelton Primary Service Area
Fairfield Primary Service Area
Easton Primary Service Area
* Village or place names are not acceptable,
back to guestion
Version 04/01/2015 Page 17 of 23
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TABLE 3

TOTAL PROPOSAL CAPITAL EXPENDITURE

Purchasel/lLease Cost
Equipment (Medical, Non-medical, Imaging) $547,797
Land/Building Purchase* $0
Construction/Renovation™ $204,552
Other (specify) $0
Total Capital Expenditure (TCE) $752,349
Lease (Medical, Non-medical, Imaging)™* $0
Total Capital Cost (TCC) $0
Total Project Cost (TCE+TCC) $752,349

* I the proposal invelves a land/building purchase, attach a real estate property
appraisal including the amount; the useful life of the building; and 2 schedule of

depreciation.

** Ifthe 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 construction/ renovation; completion date of the
construction/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 residual value at the end of the lease or loan term.

[back to guestion

TABLE 4
PROJECTED INCREMENTAL REVENUES AND EXPENSES
FY 2017* FY 2018* FY 2019*
Revenue from Operations 30 50 $0
Total Operating Expenses 0 0 0
Gain/Loss from Operations $0 30 $0
* Fill in years using those reported in the Financial Worksheet attached.

NOTE: No projected incremental volumes, revenues or expense.

back to question

Version 04/01/2015
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HISTORICAL UTILIZATION BY SERVICE

TABLE 5

Actual Volume
{L.ast 3 Completed FYs) CFY Volume*
Service™ FY 2013 FY 2014 FY 2015 FY 2018
Nuciear Madicine 1154 1080 910 300
Total 1154 0920 $10 900

+*

For periods greater than & months, report annualized volurne, identifying the number of actual months covered and the

method of annualizing. For periods less than 6 months, report aciual volume and identify the perind covered.
™ ldentify each service type and level adding lines as necessary. Provide the number of visits or discharges as appropriate for
each service type and level listed.

= FHll in years. If the time period reported is not identical to the fiscal year reported in Tabie 4 of the application, provide the
date range using the mm/dd format as a footnote o the table.

ihack fo question}

PROJECTED UTILIZATION BY SERVICE

TABLE @

Projected Volume

Service™ FY 2017 FY 2018 FY 2013
Nuclear Medicine 200 800 900
Total 800 900 200

thack to guestion

*

visits/discharges as appropriate for each service listed.
** if ihe first year of the proposal is only a partial year, provide the first partial vear and then
the first three full FY's. Add cofumns as necessary. If ihe time period reported is not
identical to the fiscal year reported in Table 4 of the application, provide the date range
using the mm/dd format as a footnote fo the table.

Version 04/01/2015

identify 2ach service type by location and add fines as necessary, Provide the number of

Fage 18 of 23
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TABLE7
APPLICANT'S CURRENT & PROJECTED PAYER MiIX

Current Projected
Payer FY 2016* FY 2017+ FY 2018* FY 2019*

Discharges | % | Discharges % Discharges % Discharges %
Medicare® 405 45% 405 45% 405 45%
Medicaid* 207 23% 207 23% 207 23%
CHAMPUS & 0 0% 0 0% 0 0%
TriCare
Total 612 68% 612 68% 612 68%
Government
Commercial 243 27% 243 27% 243 27%
Insurers
Uninsured 40 4.5% 40 4.5% 40 4.5%
Workers 5 0.5% 5 0.5% 5 0.5%
Compensation
Total Non- 288 32% 288 32% 288 32%
Government
Total Payer 900 100% 200 100% 900 100%
Mix

* Includes managed care activity.
**Fillin years. Ensure the period covered by this table corresponds to the period covered in the projections
provided. New programs may leave the “current” column blank.

[back to question]
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TABLE 8
UTILIZATION BY TOWN

Town Utilization FY 2015
Bridgeport 0
Monroe
Trumbull
Straiford
Shelton
Fairfield
Easton

o o0 C o o o

* List inpatient/outpatient/ED volumes separately, if applicable
**Fill in year if the time period reported is not identical to the fiscal year
reported on pg. 2 of the application; provide the date range using the
mm/dd format as a footnote to the table.
NOTE: Chart is not applicable as the hospital does not
currently own or operate a SPECT-CT camera.

[back to guestion]

TABLE9
SERVICES AND SERVICE LOCATIONS OF EXISTING PROVIDERS
Service or Population Facility Facility's Provider Name, Hours/Days Current
Program Name Served 1D* Street Address and Town of Operation | Utilization

* Provide the Medicare, Connecticut Depariment of Social Services (DSS), or National Provider Identifier (NP1) facility
identifier and label column with the identifier used.

back to question
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cannrrlicy,
i’j
Department

Connacticut
of Public Health

Supplemental CON Application Form
Acquisition of Equipment
Conn. Gen. Stat. § 19a-638(a)(10),(11)

Applicant: St. Vincent’s Medical Center

Project Name: SVMC - SPECT-CT15
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Affidavit

Applicant: §¢, Vincent's Medical Center

Project Title: Acguisition of a SPECTICT camers o renlace existing SPECT camera

f, Dr. Stuart Marcus , CEQ
(Name) {Position — CEC or CFO}
of _58t Vincent’s Medical Center being duly sworn, depose and state

that the said facility complies with the appropriate and applicable criteria as set forth in
the Sections 19a-630, 19a-637, 19a-638, 18a-638, 19a-486 and/or 4-181 of the
Connecticut General Statutes.

i

e y

Signaturef\\g‘i9 ! Date

Subscribed and sworn to before me on E LlEMm L’% N SN ‘%3( ) 5

m "

Notary Pubhc!Commssmner of Superior Counrt

My commission expires: j/n@;f 3!3 \2@ ;é“%
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1. Project Description: Acquisition of Equipment

a. Provide the manufacturer, mede!l and number of slices/tesia sirergth of the
proposed scanner (as appropriate to each piece of equipment).

GE Oplima NM/CT 640 — 4 slice

b. List each of the Applicant’s sites and the imaging modalities currently offered by

focation.

&t. Vincent's Medical Center — 2800 Main St. Bridgeport
X-Ray, SPECT, Ultrasound, CT, MRI, PET, Nuclear Medicine, Mammography

Bridgeport Urgent Care -- 4600 Main St. Bridgeport — X-Ray
Fairfield Urgent Care - 1055 Post, Rd Fairfield ~ X-Ray
Milford Urgent Care — 198 Cherry St. Milford — X-Ray
Monros Urgent Care — 401 Monroe Tpke Monroe — X-Ray
Shelton Urgent Care — 20Trap Falls Rd. Shelton — X-Ray
Stratford Urgent Care — 3272 Main St. Stratford — X-Ray

2. Clear Public Need

a. Complete Table A for each piece of equipment of the type proposed currently
operated by the Applicant at each of the Applicant's sites.

Not Applicable, currently no SPECT-CT,

TABLE A

EXISTING EQUIPMENT OPERATED BY THE APPLICANT

Provider Namel/Address

Service”

DaysiHours of Qperation **

Utilizafion™™

None

N/A

N/A

N/A,

“Inciude equipment strength (e.g. slices, teska strength), whether the unit is open or closed (for MRI)

*Days of the week unit is operational, and start and ead time for each day

***Number of scans/exams performed on sach uni for the most recent 12-manth peried (identify period).

b. Provide the rationale for locating the proposed equipment at the proposed site;

8t, Vincent's is locating the equipment in the Radiology Department at the
hospital. Thig location is the current location of the equipment being replaced,
therefore its placement wiil create a seamiess transition for patients and staff.




3. Actual and Projected Volume

a. Complete the following tables for the past three fiscal vears ("FY"), current fiscal

year {"CFY"), and first three projected FYs of the proposal, for sach of the

Applicant’s existing and proposed pieces of eguipment {of the type proposed, at
the proposed location only). In Table B, report the units of service by piece of
equipment, and in Table C, report the units of service by type of exam (e.g. i

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).

TABLEB

HISTORICAL, CURRENT, AND PROJECTED VOLUME, BY EQUIPMENT UNIT

Actual Volume CFY Projected Volume
Equipment- {Last 3 Completed FYs) Yolume” {First 3 Full Operational FYs)™
FY 2013 FY 2014 Fy 2015 FY 2016 FY 2017 FY 2048 | FY 2019
SPECT-LCT 300 800 e06
Total 900 200 200

*For periods greater than 6 months, report annualized volume, identifying the number of aciual months covered and the

method of annualizing. For periads Jess than six manths, repert actual volume and identify the period coverad.

**|f the first year of the proposal is only a partial year, provide the first partiai year and then the first three full FYs. Add
columns as necessary,
***Identify each scanner separately and add lines as necessary. Also break out inpatient/outpatient/ED volumes if

applicable.

****Fili in years. In a footnote, identify the period covered by the Applieant’s FY (e.g., July 1-June 20, calendar year, eta.).

TABLEC

HISTORICAL, CURRENT, AND PROJECTED VOLUME, BY TYPE OF SCAN/EXAM

Actual Volume CFY Projected Volume
Service™ {Last 3 Compleied FYs) Volume* (First 3 Full Operational FYs)**
FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 Fy 2018 | FY 2019

Oncology 280 285 280
Cardiology 100 105 105
Gl 276 265 270
COrthopedics 225 225 225
Chronic 25 20 20
liness

Total 540 00 200

4
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*For periods greater than § months, report annualized volume, identifying the number of actual months covered and fhe
raethod of annualizing. For periods less than six months, report aciual volume and identify the pericd covared,

1§ the first year of the proposalis only a partial year, provide the first partial year and then the first three full F¥s. Add
columns as necessary.

*“*Identify sach type of scan/exam (e.g., orthopedic, neurosurgery or if there are scans/exams that can be performed on

the propesed pisce of equipment that the Applicant is unable to perform on its existing equipment) and add lines as
necessary.

i in years. In a foothote, identify the period covered by the Applicant’s FY (e.g., July 1-Juna 30, calendar year, ele).

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

There are no projected increases or decreases to the volumes of scans
projected. FY17-FY 12 estimates are based on current projection trends and
utilizations, which have been declining. [t is estimated that the decline will level
off with the acquisition of the new SPECT-CT camera based on the guality of the
imagining.

¢. Expiain any increases andfor decreases in the volume reported in the tables
above.

There is no projected increase or decrease in volumes.

d. Provide a breakdown, by fown, of the volumes provided in Tabie € for the most
recently completed FY.

MNOTE: No current SPECT -CT Volume

TABLED
UTILIZATION BY TOWN

Utiltzation
Equipment™ Town FY 2015
SPECT-CT Bridgeport 0
SPECT-CT Monroe 0
SPECT-CT Trumbult 4]
SPECT-CT Stratford 0
SPECT-CT Sheléon 0
SPECT-CT Fairfield g
SPECT-CT Easton G

*ldentify each scanner separately and add lines as necessary. Also,
break out inpatientfoutpatienyED volusmes if applicable and include
equipment strength (e.g., slices, tesla strength), whesher the unit is
open or closed (for MRI.

“*Fifl in year
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Senlor Genter, 100 Mona Tarrace

Saturday, 1/07, BAM-3PM

Fum., housewares, lablewars, ma-

iurcycle jm:ket heimet, tuys, fewel-

g- sportz gesr, Jewslky, & mors,
58 Oy, NO EAHLV BIADS,

CEANT MOLIBAY BAZRAR
Bal, 19/7, B:30-9:30. Early Bird Spaciall
wcofiea & mufline {810 donation)

STRATFORD 3FAM iag sale) 120
Bwanson Av.$1/6-7-8, 10-3. Patio
fuirm, taols, hh, toys, coliectablzs,

TRURBILL ESTATE SALE!
43 Clark Road, Sat anly, 1177,
$C-Gprn Fum io inclode; LR,
OR, sntertainment center, TVs,
treadimill, crafi supplies, chlria.
Hummels, jewely, records, tons
of tno!s. l?ltus fult g .a:agel!

Tga!

TRUBEULL BLAKD
WETLAN

DS AND
WATERCOURSES COMMISSION
HOTIOE OF PUBLIC HEARING

NOTICE 18 HEREEY GIVEN THAT

the Inland  Wellands  snd
Watercourses Commission of the
Town of Trumbull wil kold a Pub-
lic: Heafing o Tyasday, November
10, 215 at 7108 psw, at the Trume
buif Town Halt 8866 Kiain Sireet,
Frumbuil, €T on the folowng
epplivationiss:

Application 15-23, -Sabnl Joseph
High Sthool e ’Parmsff approval

o construct ) weﬂands “palER

STATE OF CT
ETRATFORD PROBATE
DASTRICY

(Edison to Lecnar 1o Lounsbury, st
end of cul-re-sac) Everythi
gof HH items, childran's ja
clothing, g!asswaﬁe, iR set, tays,
books, cmchel blanlaats & prnret -

art, keyboard, stores equip, pafio
set, gnill, Craflsman radial arm &
iable saw, ofilca fun & much mora,

BNELTON TAG SALE! Sat, 14/7,
8-3. 23 Nortke Princeton Dr. HH
Kems, designer clothes, shoes &
boois, Ohrls!mas ng{?“ piciuses, o -
entzl rug and much morel R/Shine

8:30-4pm-all day shopping! GUNDUG 0 By
Crons Bastr Chan oWkt oy, || 1€ GOOD BUSY GIRLS 2 SN
Morwalk, L.ofs of vendors! [cash oni!} (Phutos on Craighs [ist)
FIDMROE 46 Glen Hollow Or, i & trail B boa
Sat 11/6-T) 10-4[31!’1;.] MoViﬁg %%LE& T DS : 4
Entire contents of home, LA, DR, . T I
kitch sets; Wi, china, collectibles, TRIBBULL - 167 Lounsbury Hd. vEl -

lands and the

must

STRATFORD MULTE Family Tag
Sale. 130 Biatthew Dr. Sat 14/7; 9-3.
HH, rugs, elothes, collset., & more.

STRATFORD, Longaberger Daskels
& Boyds Bedrs, Poltery, Lenox. Sat.

Nov. 7, Moon-4PM. St Joseph's
Church, 1300 Stratford Ad, {Lomd-

BEQUEST FO ﬁﬁg#ﬂsm.s
The WorkPlace g quall-
fied providers to oversse e
Soutir Connecticut Amari-
can Job Corters. Interestod pro-
viders should review the BFRG at
www.workplace.org/news piip

ship) Stid.

CiTY OF BRIDGEPORT
zcrmua BOARD OF APPEALS
PUBLIC HEARING
Tuesday, Novembar 10, 2015 at B:00pm
A publio hearing will be held in the City Hall Common Council Chambers,
45 Eyon Temrace, Bridgeport, CT refative to the following:

@t (44} 168 Union Ave. & 110 Carrcli Ave. Petmon ui k) Gam;ﬁ
Avenug, LEC - Seeking to change & g Sl

afoed ares ai
2320 Hurdington Tumplke. !

A copy of the 'applicaﬂurs ams
Eaps are on fils for public in -
fion I the T°wﬂ Engmar's ifloe,

mea!i T M

Dated ﬁbuﬂw Gnrzn
this 28th day of Ocioher, 21315.
Richand 8. Girouard, Sr.,

Chgimman .
Inland Wetlands and . -
Watercourses Commisalon
of the Town of Trumbylt

St. Vincent's Medical Center isfll
ings an application for a Certficate
of ‘Meed under section 1%a-
638(3)(3} of the Connacticut Gen-
rai, Statues for the acquisition
and aperation of a SPECT/GT
camera syefem o be located an
e by hosplial carnpus at 280’0
Main Street, Bridgepart, C¥.
Jestimated capital expendntwa
the project is $762,349,

ity
o a warehouss use for fumiture and huusahurd goods of See, 442-30.
as well as cutdoor trailer storage and also seeking to walve the landscap-
ing l;atmi:i sils eoverage reqa.umments m‘ Sec, 5-1-3 in an H—C Zone a.nd
Coastal araa. r .

B3 {#9} B45 Pine St - Petition of 845 Pioe Strest, LLC - Appealing of
Sec. 14-10 of the Zoning Regulations of the Clty of Bridgepor and Sep. |
8-7 of the CT General Statutes, whereby is alleged that 1ha Zoning En-
fprcement Officer etred In his Issuante of en Order fo Camply regarding
ihg erastion of an on-premises roof sign without & special pefmit for the
buiiding hodsing the advartized uss In an . zone.

#1 48 Fith St - Petition of Lolda and Kepneth Gant - Seehng varian-
ces of the 2,700 sq. . of properly per residential unfi; 8’ of the 10 side
setback mqunremem and 7' of the 20" rear ssthack mquiremam of See. 5-
1-3, and also seeking a variance of &l three {3} reguired ore-site

spaces of $ec, 11-1-2 and a varianes of the maximum projection aliowsd
of Sec. 4-3-2a(i) ko permit the conversion of & single-famil dwenlng nto
a bwo-family dweliing on a nonconformaing in'i inan R-Czona, |

#2 1681-1673 Main St - Petltion of Frlends of Liberation Prug-ams
Ine, - Beeking varisnces of the rmaximum site soverags end minimum
landscaping requirements of Sec. 8-1-3; the building siting and window
requirements of Sec. §-1-4 and waive six §) of the réquired off-strest
parking spaces to permit the establishment of a primany medical caes fa-
cility and a counseling and clinic facility i the exisimg commen:lal bu?id-
ing &n OR zone,

B2 1725 Barmum Ave. - Potition of Mary Avremopoulos, aia.l Seek-

a changse of the type of iquor parmit of Sec. 12-10e 10 permit the ea-
tablishment of & café with & consumer bar and the [seuance of & eafé G-
uﬂi{ permit in the previousiy liquor fsensed full setvice restauram an
DH zene.

#4 921 Hancock fve, - Pelition of Kevin Johnson - Beeking a var-
iance of the prohibifion of enlarging & noncoafoming accessory skrutture
cf Seo. 4-12-4a and also seeking & variance of the muaximur haight ra-
qmmem of 15 of an acaessory stucture of Sen. 5-1-3 f6 permit the
construciion of a 2nd ficor eddition and exterier stairway to the sxisting
2-cay garage In an R-C zene.

#8 261 River Si. - Peiltion of Brdgeport Islamic Commmumity Ceeder,
ircarporsted - Sseking & use variance of Sec. 7-1-2, and also seeking var-
iances of the minimum Iands::apmg and maximuit site coverage of Sec.
#-1-2; the interior landscaping; 1penmaisr fandssaping and minkmnwm
paridng seibacks required of Sac, 11-1-13 and seeking fo wahe 76 nf the
retulred 108 parking spaces of Sec. 11-1-2 0 pami the eslsblishment
of z refigicus nstitution and eommunity center in an -1 zene,

R
Donna Karle Biowris formerly of
Broad Streef, Bridge

b have important news for you,
me,

Please

FORECLOSURE AUCTION SALE
Dackat No. FBT OV 13 6034577 s
Case MName: SECRETARY -

State of Connecticut ...
Gout g Probute, Distict

sowmn of Bndgspur!, {o3
PuteusTt 10 an’ broer of Hm.

o B RtmBuefelan  bidne n

8031
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STRATFORD 3B Ranch, 160 STATE OF £T.
Kasper Cirg, 08614, Full basernant. SHELTON PROBATE DISTRIGY
New Rool, windows 4 aiding. Gas
Mn_.mm_ﬂ _._nuﬁﬂﬂsuun._w_ﬁﬂxm_— L, Flood HUTICE TO CREDITORS
ool Bist. For appoit:
el sch ESYATE OF 87 .
02)258 pals on) JANCZEWSK], i
{15-00:353)

The Hon. Fred o). Anthony, Jud
of the Court of 18w=¥.< uiamm

TN — L ETH LARGE 15A condo._| |1 Shettan Probate.District. by de-
. Sheies v oF.1BRa ) ne::umﬁmﬁz.wn.moﬂwﬂ_ma;whnuﬁﬁ y
The Plaintii has named as the De-| § IN.A. D/B/A  Wesiport Hationst

Copnzctions & all programs! Cail

203,572.8681 and 203.543.1862 fendant, Tha Widower, Heirs Bank, Habitat. for' Humanity of

and/or Creditors. of the Estate of | | jcoestal Fairlleld County and Habi-
Marla Wiatrzyk, and all unknown tat for Humanity Wiltam Strest
parsons, cialming or who may Congominiunt  Assacialien, Inc,,
clsim, any rights, titls interast or| ] |as partiss delendant. The Piailii
estate In or llen ar encumbrance Habitat for Humanily of Coastal
upan the properly described Falrfield County, Ine has named
this Gomplalnt adverse to the as Dofengant the Widew and

BRIDGEPORT 158-211 Birdseye §
St Lg, newly renovated 1BRs.  §
Mew carg, hthw, AC, Lndry, d
sopls, off sirast Wm_*_ . Starting &
} gt 3850/m. Good loc! 203-456-4838

_ viww.BridgeporiCTApiscom. 4| ¢AREIELD Bl whether such claim or| | |Helre of Daial Mestinaz in te|.
P T ~ | QFFICE SPAGE possibla clalm car ba vested or complaint which i fe bringlng to
T : SINGLE Reom, furn'd, contingent, i nat fiving, 8% & parly the above narmed court sasking 5
: $450/m, utils. includaed! ) defsndantls) in- the Compialnt| ! |farectosurs of its” mortgags Upsn
Large Room 10x20 $774/m, wiils. { [which it &s bringing fo the above- pretviges known as 2474 William
incluged! And: Dask space, nameatd Court <e m_._m_ a forecio- Sirest, Bridgeport, CT . This com-
$350/m. (1 sure of iis commen charges upon | | [plaint is returnable to court on

premises known as 341 Court D, November 24, 2018 and will 2e
Bullding 48, Apariment 341, .m,n:nm__m tharein aftar that data,

Bridgeport, Cannacticut 06820, p plainlifl -has reprosenlad 1o
. zald Sourt, by means of an afflda-
The Plaintif has represented fo vit annexed to said Complaint,
the sait Court, by maaris of an sifi- that deaplts 85 repsensble eflorts
davit annexed to the Complgint, ] ] {10 ~ asceraln such Information it
1hat, despite all reasonabie efforls has keen unable to determine the
1o ascermin zuch informatton, it raaldanca of the sald Widow and

- DANBURY AREA '
Largs inventory of 1, 24 38R,
Paval.ampReal qhogo.garm. |

CLeoRpat0RiB L

RANBURY - AFTS:: Bright - Studlos:
$800-5700,.4 BR, $800-§1000, - - - -
oan, LAUNDHY: Sscurity Ree'd.

GREENWICH

: : Gaenwich Avenua. -
w%mﬂmwmm%mn%__.ﬁﬂ%hw_uﬁ__ﬂ.mba Fumnlshed suitas, w/recaptien. | has besn unable to detening the | | |Heirs of- Danlel Martinez. Now,
eonferance room & isunge &raa id andior whereabouls of b | |therafore, It is heraby onderad that
DERBY 1 st fir, 18R, C.hoatalc; . 205-061-3043, © - the Widower, Heirs and/or Gred-| [ inotice of the Institution of this ac-

jtors of the Esiate of Mariaj [ Jtion be given i sald widow and
Wistrzyk,. and sif unknown per-| | [heirs of Danlel Nartinez by some
mons, slaiming or who may claim, propar officer causing o e and
{any rights, title Intarest or estate. attasted copy of this or of No-
tioe to be published in the Con-
$1295+80c. Call: 203-038-8058 zmﬂ. ‘Euw_..eﬂn«o.wx mw.zm___.a_ue qu- . ﬁnmﬁa. Post onoe a wesk for
- i DERED thet noilce of the institti- 0 ive waeks < Tic=
w.ﬂ__,%._aaﬂm mw%%ﬂww__.ﬁzhw _ﬁwm._ . . . Hion of this action ba gvan 1o ihe ] | {ing on er before Cctobar 31, 2015
Gred. ck, 5875, 203-513-0468 %%* - 311 widower, Heirs and/or Creditors | | lang that metum of servics be
" or.203-722-1658 : of ihe Estate of Msria Wiatrzyk | | | mads to the court,
,. . " and &)l unknown persons, claim-

wills, Stoveratrly, inciuded. Rofs+
gec, rog'd. $1000/m. (203)726-T115

FAIRPIELL 18R apt, 15tfn Lo,
i1, LR & DR, Full callar, 2¢, parking.

EOS, Ino.-Since 1874

MILFORD-WOODMONT Steps to © - OPEM HOUSE thg ar who may claim, any Aghts, | | [THIS 18 A TRUE COPY OF THE
the Beachll 28r/ 88 ?_,zun in SUNDAY 11:30-3:30 - by, interast or ostate I or lien or | | | ORIGINAL ORBER OF NOTIGE 1
smail camplex 182 Kings Hiry. 185 Summarfisld Ave sncumbrance upon the Props | My HANDS FOR SERVICE OF
Major kit. appl; G/ac W/D wiw carp Bridgaport, Conn. dascribet in this Complaint, a PUBLICATION
$T750/m.+util. Steve, [203}857-1888 $324,800.60 verss to the Plaintifl, whethar | | [ATTEST: JOHN M. McNICHOLAS,
Best Buy in Bridgagort! guch clalm or possibla claim cap STATE MARGHAL. '
3 Fam Houae, Fully be vestnd or contingant. by some | | | By the Courl, Robert A Wiloak, B
. + santed with 2 shart term praper officer caueing a rue and] | | Assistant Clerk
toases., Great tor Investor aktestag copy of this Onder of No- 10/27/2015

WILFORD ar Home Owner tiee to be publishad in The Gon-

_ Call Aytios - Weichert Reallors | | |noctiout Pogt, once @ week for 2
LENURY GARDEN APTS (202)223.7334 T R oare. sommencing | | |5t Vinsent's Medical Center s fik

¥ Spacious % Frat Decaro o_._quoa_.o:hm:m.waasmna._amw:mu_aumoaaqmgamamﬁ
incluges Heat, Hot water, Cogking . = : tum of such services ba mads to of e under seeilen 19a-

ges, ofac, Osp, on bus rowte, Beau - this Court. 538(a){8) of the Connsslicut Con-
- tifally landscaped, Very safe and BY THE COURT, aral Stetuss for the acoulsition
_quiat, Some apts. have & 211t patlo, Robert A, Wilack 11 and operation of & BPECT/CT
Bafhy. sarvica, Goma socl Ask for . - Subwerior Gourt Clerk camera mmamsq_ {0 be located on
B or Sandy 203-877-8395 BRIDGEPORT N.END 11 | pate Signad: 11/2/15 {he main hospital campus at 2800
SHELTOR . Hasiher Fidgs, second | | 8 Dedracm, Zbaih Cape w/garage | | 1§ Teua Copy Attest Main Streat, Bridgeport, BT, The
fivor, 2 badroom unit § 1300.» call e A S State Marshal griimated capkel Lagenduure for
$al, broker, 203 368 338y - (203)315-0021 4 ars| £ -
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Board Resolution

G033



The following resciution was approved by the Board of Directors of 5t. Vincent’s
Medical Center on September 30, 20135:

RESOLVED, that the Board of Directors of 8t. Vincent’s Medical
Center hereby authorizes and approves the purchase by the
Medical Center of a nuclear single photon emission computed
tomography-compuied tomography (SPECT-CT) scanner for a
purchase price of up to $643,000, or such greater amount as may
be approved by the President and Chief Exccutive Officer, and
further authorizes management to take such steps as may be
necessary in connection with the purchase of such scanner,
including but not limited to the submission of a certificate of need
application to the Department of Public Health Office of Health
Care Access.

(a4
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Non-Profit Status
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internal Revenue Service Department of the Treasury

Washington, DG 20224

g¢, Vincentis Medical Center
T O2B00 Main Street
Bridgeport, Conmeciicut 06606

Psrson to Contact: (} —
Telephane Number:

Reier Reoly io;
0?:§? G?R:S

[raie:
Ly i S8 3:
Legend: AN 25 1808

= St. Vimcent's Realth Services
Coerporation

8¢. Vincent's Foundatlon, Tuec.
S¢, Vincent's Development, lunc.

Roman Cathelic Church

Mr. Joha Sanders

Conpecticot

I

]

=l ole
u

Dear Sisters:

This is im reply to a letter dated August 30, 1984, from § youx
legal representative, im which 8 requested certaln rulings, in your
phehalf, relative to a proposed reorganization of your hospital.

¢he information presented shows that you &re a facility operated in
conpection with the R church. As such, you are a charitable organlzation
recognized to be exempt from federal income tax under section R01{c)(3)
of the Tanternal Revemne Code. You are also a public charity of the type
described in sections 509¢a){1) and I70(b}{1)(A)(111) of the Code.

You propose to rastructure your organization in order tos

(a2} increase your organizational flexibility through the
segregation of some of the variocus activities of your
facility into separate organizations;

(b) centralize in a new parent organization management oversight
and coordination responsibilities of the many fupetions of
a2 hospital;

{¢) enable you to separate those activities which are more
effectively carried on cutside of the hospital setting
- leaving the full development of acute care uvnencumbered by
ancillary activities; i o
{d) permit you to keep your regulated activities sepavate from
untegulated activities and te minimize mnregulated activities
and to minimize the exzposure of your assets to creditoers by
Limiting Mability for legal claims: and }
\
{2} to engage in cerrain prefit-making endeavers witheut risking
the loss of exemption.

a3



8¢, Vimcent's Medical Center

In accordance with your plan of reorgamization you have caused to e
estabiished three new entities: 4, B, and C.

A, the "Parent” crganization was incorporated July 18, 1284, az a
nonstock corporation under the lawe of the state of T. A's principal
purpose 1g to benefit, caryy out the purposes of , and uphold, promote and
further trhe welfare, programs and activities of your organization as well
25 those of B and €. Tt will he operated by a board of directors consisiting
of mot less then three nor mere than fifteen perscms. At all times, at
least two of the directors of the Hospital will be dizdctors eof 4. A hes
applied for & listing in the official directory of R. It is anticipated
thait A will be operated as a public charity under section 509(a}(3) as a
supporting organization to you.

G was also incovporated on July 18, 1984, wnder rhe nonstock
corporailon laws of the state of T, Its purposs is to engage in promote,
or support activities relating to human health and well-being, and to
engage in businesses or activities in furtherance and support of A and
the other affiliates of A. A will be its sole member. As in the case of
A, C has also applied for a listing in the officisl directory of R. It

isg aﬁtzs_cipated that C will he operated as a public charity wnder section
509(a)(2}.

B was also incorperated on July 18, 1984, vnder the nomstock
corporation laws of the state of T. Its prineipal purpose is to selicit
and to hold funds and properties for the bemefit of A aad its affiliate
vrganizations, including your organization. A will he 1ts sole member.

As in the case of A and €, B has also appllecl for g listing in the official
directory of R. 1% is ant:i.c:ipated that B will be operated as a public
charity wmder sections 500(a)(1) and 170(b){(1)(a)(vi) of the Code,

Upon receiving favorable rulings from this office with zespect to,
the reorganization, the following actions will be taken:

lo You will amend your articles of iacorporation
and bylaws to show, among other things, that 4
will become your sole member.

. Approxiwmately $200,000 of your funds will be trams—
ferred to A to fund its initial activities and to
provide ipitisl capital for B and C.

3. Transfers of assets, including cash, will take place
among the affiliate organizations on the basis of the
need of a member for funds or, if necessary, to pro-
perly allocate programs among the related entities,

Sectiom 501(e){3) of the Code provides for the exemption of i
organizations that are organized and operated exclusively for
religieous, charitable, scientific, literary, or educafional purposes.
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Bt. Vincest®s Medical Center

Section 1.501(e}{3)-1{d)(2} of the Income Tax Regulations provides
thai the term “charitable” 1s used is sectiom 501(c}(3) of the Code inm irs
generally accepted legal sense and is nob to he construed as limited by
the separate enumeration in section 501{c)(3} of other tax ewxempt purposes
which may fall within the broad outlines of charity as developed by
Judicial decisions.

In the general law of charity, the promotion of health has traditiocn—
ally been comsidered a charitable purpose. 5See Restatement {Second) of
Trusts, seection 372 (1959}.

Section 50%9(a) of the Code provides that a section 501(c)(3) orgamization
shall be a private foundation wnless it iz described in sectioms 50%{a)(1)
through 509(a){4). -

Section 509(2)(1l) vefers tv organizations which are described in
gection 170{bX{1){A) other than in clsuses {vii) and {wiii).

Section 170{B){1}(A){vi) of the Code refers to certain ofgauizatians,
including charitable ovganizatiens described im section 501{e)}(3) of the
Code which normally receive a substantial part of their suppoert form

govermental organizations or from direct or indirect contributioms form
the general public,

In determining whether an organization is described im saction
170(B3{1){A)(vi) of the Code, ssction 1.1704-9(e)(5)(1i) of the regulations
provides that ome or more "unusual grants® may be excluded from both the
numerator and the denominator of the applicable support fraction. The
regulations set forth certain faciors te be considered in making this
determination.

Section 509{a)(3) of the Code deseribes an organization that is
organized and operated exclusively to support one or mora specified

509¢a){1) or (2) organizations which have a degree of contrcl or supervision
over the supporting organization.

Seection 511 of the Code imposes a tax on the uwarelated business
taxable income of certaln tax exempt organizations, including charitable
organizations described in section 501{e)(3)} of the Code,

Section 512{a)(1} of the (ode defines the term “unrelated business
taxable income”, with certain modifications, as the “gross income derived
by any organization from any unrelated trade or business...regularly
carried on by it, less allowable deductions directly cosnected with the -
earrying on of such trade or business.

Section 513{a)} of the Code defines the term "unrelated trade or
Bbesinass” as "any trade or business the conduct of which e not substan-
tially related (aside from the need of such organization for income or
funds or the use it makes of the profits derived) to the sxercisa or
performance by svch organizatlom of its charitable, edueational, or other
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g+, Vincent®s Medical (enbex

purpose or function consiituting the basiz for its exenpition undaxn
sectdon 50leoea"

Section 170(a)(1) of the Code provides, in general, subject to
ecertain limitations, for the allowance of a deduction for charitable
contributions te corperaticme, trusts, funds or foundations that are
organized and operated exclusively for charitable, sclentific or educa~
tional purposes.

Bazed on the informaiicn presented, and with the understanding
that your affiliates, A, B, and C are inecloded in the officizl directory
of R, we zule as follows:

.

2.

60

9.

The proposed recrganization will have no adverse effect
on your tax exempt statug under section '501{e)}(3) of the Code.

After The reorganization, it would appear that A, B, snd C
will be entiltled teo recognition of exemptlon from federal
income tax uvnder sectiom 501(e)(3} of the Code.

Contributions to A, B, and € will be deductible by donors under
section 170(e)(1} of the Code.

Your status as a public charity under sections 509(&)(1} and

170¢B){1)(A¥(1i1) of the Code will not be adversely affected
by the reorganizaition,

After the reorganization, and on condition that it meets the
applicable support tests, it would appear that B will he entl-
tled to clagsification as a public charity under sections
509(2){1) and 170(b)(1}(A){vl) of the Code. Furthermore,
transfers of funds by you to B may be treated as "wausual

 grants” within the mesning of section 1.170A~8{(e)(B)(ii) of

tha regulatioms.

Afrer the reorganization, it would appear that C will be enti~
tled to classification as a public charity described in ssction
509{z){3) of the Code if if meeis the applicable support tests,

After the reorganization it would appear that A will be s publlc
charity described in section 509(a)(3) of the Cade,

The reorganization, Including the transfer of funds and the
gharing of assets, Ffacilities and services by and among your
exempt affiliates, will not result in an unrelated trade or
business subjecting you or any of your exempt affiliates to
the unrelated business income tax provided by section 311{a).

The transfer of funds among the affiliate groups, including

the transfer of $200,000 by you to A and the transfer by A
te B and C of funds to provide initisl capital, will have no
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5. Vincent's Medlcal Cemter

adverse effect on the tax exempt statums or the public charity status
of any of the orgenizations,

Thig ruling ig diTected only to the organization that requested it.
Section §110(3)}(3) of the Code provides that it may not be used or cited
aB & precedent. )

We are notifying vour key District Dizector of this action.

Bincerely youre,

T
Chief, Exempt Organizations
Rulings Branch
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DPH License
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47 Bagsine’s
473 General Hosoiial Beds

11% license expires Szptember 30, 2017 gad _nay e ;evo_{ed Tor cause ot any time.
Dated at Hartford, Connecticnt, October | , 201 5. RENEWAL,

. Eatellites:

Family Healih Center, 760-752 Lincley Stvees; Bﬂdgepex CT- :

‘The St. Vineeat’s Center for Wonad Healing, 115 Technology Diive, Trompuil, CT

3t. Vincent’s Behavioral Health Center-Wasiport, 47 Long Lots Re;d, Wesmo:‘t, CcT

8t. Vincent’s Outpatient Behavioral Health-Bridgeport, 2400 Main Street, Bridgepor!, t,CT
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gastrcesophageal junclion (GEJ) adenccarcinoma. JCO, 2005 ASCO Annual Meeting
Proceedings, 2005; 23:4163.

Scientific Presentations:
Marcus G, Merino MJ, Glatstein E, Delaney TF, Steinberg SM, Rosenberg SA, and Yang JC.

Longterm cuicome in 87 patients with low grade soft tissue sarcoma. American Society of Clinical
Oncology. San Diego, CA. May, 1892,

#Marcus $G, Palmer LD, Perry-Lalley D, Mule JJ, Rosenberg SA, and Yang, JC. The use of interleukin-
§ to generate tumor-infilirating lymphocytes with enhanced i vivo antitumor activity. American
Association for Cancer Research. San Diego, CA. May 1882,

Brown DM, Marcus 86, Wong A, Luck EE and Yu NY. Release kinetics of cytokines and lymphokines
from protein carrier drug delivery systems. Second International Congress on Biological Response
Modifiers, San Diego, CA. January 1993.

Marcus SG and Ranson JHC. Optimai management of the pancreatic remnant following
pancreaticoducdenectomy. Southern Surgical Association. Palm Beach, FL. December 1994,

Schwartz JO, Shamamian P, Marcus $G, Schwartz DS, Steiner F, Jacobs CE, Grossi EA, Eng K,
Colvin SB, Galloway AG. Lexifipant inhibits platelet activating factor (PAF) induced superoxide
production abd CD11b expression by polymorphoenuclear letkocytes (PMN). Association for Academic
Surgery. Chicago, .. November 1996.

Miarcug $G, Shamamian P, Dobryansky M, Cohen H, Gouge TH, Pachter HL, Eng K. Endoscopic
biliary drainage prior fo pancreaticoduodenectomy for periampullary malignancies. American Hepato-
Pancreato-Biliary Congress. Miami, FL. February 1997.

Hochwald SN, Marcus $G, Nak KS, Dobryansky M, Shamamian P, Rofsky N, Coppa G. Magnetic
resonance cholangiopancreatography (MIRCP) accurately predicts the presence of choledochalithiasis.
Society for Surgery of the Alimentary Tract. Washington, D.C. May 1997,

Shamamian P, Grossc M, Guth A, Biflo T, Marcus SG, Coppa GF. Treatment of primary intrahepatic
stones with a holmium laser. Society for Surgery of the Alimentary Tract. Washington, D.C. May 1997.

Naik KS, Hochwald S, Marcus 8, Krinsky G, Rofsky N, Weinreb J, Megibow AJ. Magnetic resonance
cholangiopancreatography (MRCP): Using HASTE (Half fourier acquistion single-shot turbo spin-echo)
sequence - Clinical evaluation in 97 cases. Eurcpean Society of Gastrointestinal and Abdominal
Radiology. Amsterdam, NE. June 1997,

Zanetta L, Marcus 8, Dobryanski M, Schwartz J, Yee H, Wieczorek R, Scholes J, Eng K, Shamamian
P, Mignatti P. Tumor vascularily determined by semiguantitative reverse  franseriptase- polymerase
chain reaclion (RT-PCR) for von Willebrand Factor (WWF), Association for Academic Surgary. Dallas,
TX. November 1997,
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Schwarlz JD, Shamamian P, Marcus 83, Monea S, Patel S, Mitchell J, Zanetia L, Eng K, Mignatti P,
Galloway AC. A soluble factor releazed from neufrophils aclivates endothelial cell matrix
metalloproteinase 2. Associstion for Academic Surgery. Dallas, TX. MNovember 1997,

Patel 5, Pachter HL, Shamamian P, Mitchell J, Schwartz JD, Seghezzi G, Femnandez HA, Kallenbach
K, Marcus 86, Bauman G, Mignaiti P, Gailoway AC. Topical hepatic hypothermia (THH) prevents
distant argan injury following hepatlic ischemiafreperfusion (R}, Association for Academic Surgery.
Dallas, TX. November 1997,

Monea &, Schwartz JB, Shamamian P, Marcus SG, Zanetta, Eng K, Galloway AC, Mignatti P.
Plasmin-mediated activation of cell-bound matiix metalloproteinase-2 (MMP-2): A mechanism for the
controi of proteoiytic activities involved in tumor invasion and angiogenesis. Association for Academic
Surgery. Dallas, TX. November 1997.

Monea S, Lehti K, Shamamian P, Marcus 8§, Galloway AC, Keski-Tja J, Mignaiti P. Cooperation
betwen plasmin and membrane-type 1 metalloproteinase (MT 1-MMP) in the activation of 72 kDa type
IV collagenase (MMP-2) on the ceil surface. Viih International Workshop on Molecutar and Cellular
Biology of Plasminogen Activation. San Diego, CA. November 1897,

Schwartz JO, Monea S, Shamamian P, Marcus 8G, Whiting D, Galloway AC, Mignatti P. Activation of
endothelial or tumor cell progelatinase A (MMP-2) by human polymorphonuctear neutrophils. American
Society of Cell Biology. Washington D.C. December, 1897

Monea S, Lehti K, Schwartz J, Shamamian P, Marcus 8, Galloway AC, Keski-Oja J, Mignatti P.
Reguirement for plasmin and membrane type 1 matrix metalloproteinase in the celi surface activation
of gelatinase A (MMP-2). American Society of Cell Biology. Washington D.C. December, 1597

Patel S, Pachter HL, Galloway AC, Bauman G, Marcus 8§, Schwariz JD, Mignatti P, Shamamian P.
Topical hepatic hypothermia {THH) attenuates ischemiafreperfusion (IR} induced TNF-o. release and
hepatocellular injury. Society of University Surgeons. Milwaukee, W, February, 1998.

Schwartz JD, Shamamian P, Monea 8, Whiting D, Marcus 8G, Patel 8, Mignatti P, Galloway AC.
Activation of tumor cell progelatinase A by neutrophil proteinases requires expression of membrane-
type 1 matrix metalloproteinase. Society of University Surgeons. Mitwaukee, WI. February, 1998,

Schwariz JD, Shamamian P, Whiting D, Marcus SG, Monea S, Patel §, Mignatti P, Galloway AC.
Activation of endothelial cell pro-gelatinase A by inflammatory cell-derived serine proisinases.
American Association for Cancer Research, New Orleans, LA, April, 1998.

Zanetta |, Marcus SG, Vasile J, Schwartz JD, Cohen H, Eng K, Shamamian P, Mignatti P, Mignaiti P
Angiogenesis factors upregulate endothelial cell expressien of von Willebrand factor (WWF). American
Association for Cancer Research. New Odeans, LA, Apri, 1998,

Hochwald SN, Dobryansky M, Rofsky N, Shamamian P, Marcus 8. Magnefic resonance imaging
(MR} with magnentic resonance cholangiopancreatography (MRCP) predicts resectbility and ductal
abnormalities in benign and malignant pancreatic disease. Society for Surgery of the Alimentary Tract.
New Orleans, LA. May 1598,

Shamamian P, Marcus 8, Deuisch E, Maldonade T, Liu A, Stewart J, Eng K, Gilvarg C.
Carboxypeptidase A aclivily in pancreatic cancer and acute pancreatitis. Society for Surgery of the
Alimentary Tract. Mew Orleans, LA. May 1998.
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Fatel 5, Schwartz J, Chaung N, Marcus 8, Pachter HL, Deutsch E, Galloway AC, Eng K, Mignatii P,
Shamamian P. Matrix metalloproteinase (MMP) 2 and 9 activity in experimental acute pancreatitis.
Saciety for Surgery of the Alimentary Tract. New Orleans, LA, May 1988.

Blarcus 3G, Karpoff HM, Shamamian P, Sivamurthy N, Oh C, Gouge TH, Pachter HL, Eng K. Outcome
of patients with pancresatic fistulae following pancreaticoducdenectomy. Pancreas Club. New Orleans,
LA, May, 1998

Pocock BJZ, Monea S, Schwartz JO, Chuang N, Marcus $G, Eng K, Mignatti P, Shamamian P.
Mewmbrane type-1 malrix metailoproteinase-dependent tumor invasion is enhanced by neutrophil-
derived serine proleinases. American College of Surgeons Surgical Forum, Orlando, FL.
October, 1998,

Lee H, Ortega J, Karpoff H, Brooks A, Shamamian P, Newman E, Eng K, Marcus 3G. Increased
incidence of gastric carcirioma in asian patients. Chinese American Medical Society. New York, N.Y.
November, 1998.

Brooks AD, Gradek CE, Karpoff H, Newman E, Shamamian P, Gouge TH, Pachter HL, Eng K,
fAarcus SG. Decreasing hospilal length of stay after pancreaticoduodenectomy. American
Hepaio-Pancresto-Biliary Congress. Fi. Lauderdale, FL. February 1998,

Marcus SG, Villanueva G, Shamamian P, Newman E, Ortega J, Lam Y. Increased risk of gastric
adenocarcinoma in east asian immigrants. Association for Academic Surgery. Philadelphia, PA.
November, 1599,

Potmesil M, Newman E, Yee H, Newcomb EW, Marcus 8G, Ahmed AN, Muggia FM. Neoadjuvant
therapy of gastric adenocarcinoma by CPT-11 (Camptosar) and Cisplatin: Preliminary surgical and
histopathologic findings. ASCO, May 2000,

Miarcus 3G, Dave J, Kim S, Newman E, Kim M. Gastric cancer in an underserved population with
fimited access to health cars. 4" international Gastric Cancer Congress. New Yori, NY. May 2001.

Yee H, Potsemil M, Newcomb E, Newman E, Marcus $, Hochster H, Muggia F. Pathomorphologic
changes of tumor primary and regional lymph nodes (LN} following neoadiuvant therapy of patients with
gastric or gastroesophageal junction (GEJ) carcinoma as indicators of treatment response. 4"
international Gastric Cancer Congress. New York, NY. May 2001.

Newman E, Marcus S, Potsemil M, Hochster H, Yee H, Sewak S, Hayek M, Muggia F. CPT-11 based
necadjuvant therapy followed by resection and intraperitoneal therapy (IP) for gastric cancer, 4%
international Gastric Cancer Congress. New York, NY. May 2001,

Marcus SG, Tian H, Lam Y, Wong C, Ortega J, Newman E, Shamamian P, Garbars 8, Villanueva
G,Yee H. A prospective evaluation of esophagogastroduodencscopy (EGD) in a population at
increased risk for gastric cancer. Society for Surgery of the Alimentary Tract. Atlanta, GA. May 2001.

Newman E, Marcus SG, Potmesil M, Hochster H, Yee H, Sewak S, Hayak M, Muggla FM.
‘CPT-11/Cisplatin necadjuvant therapy downstages locally advanced gastric cancer. Society for Surgery
of the Alimentary Tract. Atlanta, GA. May 2001.

Newman E, Marjanovic N, Alexander A, Mustalish D, Shamamian P, Marcus 8, Melamed J, Scholes J,

Delgado Y, Kaufman A, Jacobson D. Molecular staging in colon cancer (CC) with the aid of sentinel
lymphnode {SLN) mapping. Society for Surgery of the Alimentary Tract. Atlanta, GA. May 2001,
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Marcus 3G, Burkholder HC, Goldberg 4D, Porter C, Merali 8. Plasma S-adenosylmethicnine levels: A
methyl donor as a polential aid in the diagnesis of pancreatic cancer. American Hepato-Panoreats-
Biliary Congress. Miami Beach, FL. February 2003.

Marcus SG, Burkholder H, Burns P, Goldberg JO, Shivji M, Merali 8. Plasma S-
Adenosylmethionine level: A methyl donor as a potential aid in the diagnosis and freaiment of
colorectal cancer. Society Tor Surgery of the Alimentary Tract. Orlande, FL. 8May 2003

Marcus SG, Cohen D, Lin K, Wong K, Thompson 3, Rothberger A, Potmeasil M, Hiotis S, Newman
E. Complications of Gastrectomy following CPT-11 based neoadjuvant chemotherapy for gastric
cancer, Society for Surgery of the Alimentary Tract. Orlando, FL. May 2003.

Colen KL, Berman R, Marcus $G, Newman £, Hiotis SP. Multi-organ resection for locaily
advanced gastric cancer: Clinical T4 disease does not accurately predict pathologic T4 disease.
Saciety for Surgery of the Alimentary Tract. Orlando, FL. May 2003,

Newman E, Potmesil M, Ryan T, Marcus SG, Yee H, Hochster H, Muggia FM. The effeciive
combination of systemic neocadjuvant chemotherapy, potentially curative surgery, and adjuvant
intraperitoneal {IP) chemotherapy in patients with locally advanced gastric or GE-junction
carcinoma, ASCO. Chicago, Il.. May 2003.

Cho A, Chaudhry A, Minsky-Primus L, Marcus 8, Diehl D, Tso A, Gany F. Determinants of follow-
up and likelihood of pariicipation in a gastric cancer screening infervention. The repeat endoscopy
in patients from east asia frial (REPEAT). Chinese-Ametican Medical Society. New York, NY.
November, 2003.

Ryan T, Potmesil M, Newman E, Marcus S, Muggia FM. A review of New York University Medical
Center's expetience with intraperitoneal (IP) chemotherapy in patients with locally advancad
resacted gasiric cancer. Gastrointestinal Cancer Symposium. San Francisco, CA. January, 2004.

Klegar EK, Newman E, Bermman RS, Marcus §G, Hiotis SP. Comprehensive evaluation of the
patient with viral hepatitis and potentially respectable hepatoceliular carcinoma should include
diagnostic laparoscopy and iaparoscopic ultrasonography. [HPBA. Washington, D.C. June, 2004.

Newman E, Poimesil M, Ryan T, Marcus 8G, Hiotis S, yee H, Hochster H, Muggia FM. Effective
combination of necadjuvant systemic chemotherapy, potentially curative surgery, and adjuvant
intraperitoneal chemotherapy in patients with locally advanced gastric or gastroesophageatl junction
carcinoma. Gastrointestinal Oncology Conference. Arlington, VA, July, 2004,

Newman E, Chang RY, Poimesil M, Donahue B, Marcus SG, Hiotis SP, Igbal §, Ryan T, Hochster
HS, Muggia FM. Postoperative intraperitoneal (IP} 5'-flucro-2’-deoxyuridine (FUDR) added to
chemoradiation in patients curatively resected (RO) for focally advanced gastric and
gastroesophagea! junction (GEJ) adenocarcinoma. ASCO. May 2005,

invited Speaker:

September 4, 1994, Grand Rounds, Department of Surgery, NYU School of Medicine, New York, N.Y.,
Therapeutic Strategies in Primary Rectal Adenocarcinoma.

April 30, 1997, Grand Rounds, Department of Surgery, NYL School of Medicine, New York, N.Y.,
Malighant Obstructive Jaundice.

October 24, 2001, Grand Rounds, Department of Medicine, North General Hospital, New York, N.Y .,
Necrotizing Pancraatitis,
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January 3, 2002, Grand Rounds, Department of Surgery, Good Samaritan Hospital, West Islip, N.Y.,
Necrotizing Pancrestitis,

Aprit 11, 2002, Provincial Bureau of Health of Fujian Province, Fuzhou, People’s Republic of China,
Current Concepts in the Treatment of Gastric Canger.

May 22, 2002, Grand Rounds, Depariment of Surgery, NYU School of Medicine, New York, M.Y., New
Modalities in the Diagnosis and Treatment of Colorectal Cancer.

Juns 5, 2002, Combined Radiation Oncology/Medical Oncology Program, NYU Schoot of Medicine,
New York, N.Y., New Modzlities in the Diagnosis and Treatment of Colorectal Cancer.

October 7, 2002, American College of Surgeons Surgical Forum, Alimentary Tract I Pancreas;
Discussant, Activation of the Vanilioid Receptor-1 Mediates Inflammation in Obstructive Pancraatitis in
Rats” by Jaimie D. Nathan, MD.

October 22, 2003, Chicago, K., Symposium Participant: Chronic Pancreatitis.

November 12, 2003, Grand Rounds, Department of Surgery, St. Joseph’s Medical Center, Yonkers,
N.Y. Curreni Concepts in Gastric Cancer.

March 15, 2008, American Express Corporation, New York, N.Y. Colorectal Cancer Awareness, What
You Should Know.

March &, 2012. Ameticas Hepato-Pancreato-Biliary Association, Miami, FL. Debate: Neoadjuvant
Therapy is the Standard of Care for Pancreatic Cancer. Co-moderator.

March 22, 2012, Society of Surgical Onceology, Orlando, FL. Using Ongoing Professional Practice
Evaluation {OPPE) to Improve Cancer Patient Outcomes.

July 12, 2012, Columbia University College of Physicians and Surgeons, Division of Hematology and
Oncology. New York, N.Y. Grand Rounds, Patient Safety Initiatives in Cancer Care.

MNovember 10, 2012. Lebo-DeSantie Center Pancreatic Cancer Symposium, St. Vincent's Medical
Center, Bridgeport, CT. The Rising Incidence of Pancreatic Cancer.

September 19. 2013. 5L Vincent's Listen and Learn Series. Fairfield, CT. How The Affordable Care
Act Will Affect Patients

November 8, 2013. St. Vincent's Listen and Learn Series. Bridgeport, CT. How The Affordable Care
Act Will Affect Patients

May 5, 2014. Society for Surgery of the Alimentary Tract (SSAT), Chicago, IL. The 2014 National
Debate: Expected and Unintended Consequences of the Affordable Care Act. Paositive Impact on
Surgeons

April 21, 2015. American Association for Physician Leadership, Annual Meeting and Spring institute,
Las Vegas, NV. Preparing for the CEQ Role.
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DALE DANOWSKI, R.N. MBA, BSN
131 KYLES WAY, UNIT 73
SHELTON, CT 06484
203-925-0359

dale88@sbcglobal.uet
ddanowski@stvincents.org

Summary Healthcare Executive with thirty years of leadership experience. Proven
Transformational Leader in Nursing Management/Operations, Project
Management, Strategic Planning and Physician Relations.

Experience St. Vincent's Medical Center Bridgeport CT

October 2012-Present
Senior Vice President, Chief Operating Officer/Chief Nursing Officer

Achieved Magnet Designation November 2013

Administrative responsibility for Behavioral Health, Oncology,
Women's Health/Pediatric Service Lines as well as Laboratory,
Radiology and Pharmacy services.

Senior Nursing Executive across system

Report directly to President/Chief Executive Officer. Active participant
on governing board and President’s Council.

March 2005-October 2012
Vice President Patient Care Services/Chief Nursing Officer

Responsible for Evidence Based Nursing Practice and Standards across
the organization

Ensure coordination and compliance with regulatory standards
Administrative responsibility for Nursing Service, Nursing Staff
Education, Radiclogy, Women’s Health/Pediatric Service Line
Responsible for Strategic Planning, Program Development, Performance
Improvement, Marketing and Budget performance.

Nursing Champion for Patient Safety and Patient Experience

Oversaw Nursing Shared Governance Council structure to ensure staff
nurse voice and participation in decision making

November 2001-March 2005
Vice President Clinical Service Line Management and Physician Services.

Reported directly to Corporate Sr. VP/Chief Medical Officer.
Responsible for Medical Staff Office and Physician Liaison functions.
Responsible for strategic planning, program development and
management of the Orthopedic, Cardiovascular, Oncology, Urgent and
Emergent Care and Rehabilitation Service Lines.

Administrative leader for Emergency Department, Urgent Care Centers,
Occupational Health and Physician Services.

Special Projects - Internal Consultant (Peri-Operative Service).
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Education

Membership

1591-2002 Director Medical-Surgical Nursing Serviees

Progressive responsibility for multiple nursing depariments.

Facilitated major change in frontline management, mentoring four new
Nursing Supervisors.

Planned and implemented an Acute Rehabilitation Unit.

Planined and implemented the Ambulatory lnfusion Center.

Developed and implemented a consolidation plan to reduce inpatient
Surgical Service.

Led the initiative to implement new Nurse Call and Remote Telemetry
Systems.

Facilitated a major revision in skill mix, introducing the CNA role.

1984-1991 Nursing Supervisor-Medical Nursing Unit

e & e

Successful leadership of 5 32 bed Acute Medical Unit.
Intensively recruited and oriented majority of nussing staff,
Established very high patient/staff satisfaction with low turnover
Implemented Stroke Program-decreased LOS and improved care.

1581 -1984 Staff Nurse-Medical Unit

July 1990 University of New Haven-West Haven, CT
Masters Business Administration-Health Care Management

May 1981 University of Connecticut-Storrs, CT
Bachelor of Science Degree-Nursing

American Organization of Nurse Executives
American College of Healthcare Executives
Organization of Nurse Executives-Connecticut
American Nurses Association

Connecticut Nurses Association
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CURRICULAM VITAR

RUBEX KTER, ¥.D., Condensed 3/10/98

WORK ADDRERS! -

piaghestic Radiology. Bridgepert Hospital,

567 Grant Street, Bridgeport, o 08610
Phone: 203-384-3170, FAX: 203-384-3030

EDUCATION:

High school: West Charlotte High School, Charlotte, N,
graduated 187%

ffionors: Valedictorian, Seniaor Class Vice President
College: Hanvard University, Cambridge, MA, 1875 - 1878,
pachelor of Arts in Biochemistry

Honors: Summa Cum Lande, Phi Beta Kappa, DetuX Book Prize,
whitaker Scholarship, John Harvard Scholarship

Madical School: Duke University Medical Center, Durbam, ¥NC,
Aug. 18379 - Oct. 1982, M.D.

INTERNSEIY:

Duke Unlversity Medical Centelr, Durham, NG, Department of
Surgery, Nev. 1882 - June 1983

RESIDENCY:

puke University Medical Center, purham, NC, Diagnostic
nadiology, July 1883 - June 1987

FELLOWSHIE:
vale University Gphool of Medicine, New Haven, cT,

Magnetic'Resnnancefultrasound/Computed Tewmography,
July 1987 - June 1588

BOARD CERTIFICATION:

american Beard of Radiology. June, 1%87,
Medical Ticensurer North carclina 428872, Connecticuti028028

SURRENT POSITION:

Attending Radicloglst, Bridgeport Hospital

Director of Body and Musculoskeletal MR Imaging,
Bridgeport MRI Center

ro—medical Director, Connectisut Open MRI

FPACULTY ADPOINTMENTS:

vale University School of Medicine, pepartment of Radicliogy
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31932-present: ¢linical Assistant Prefessor of Radiclogy
19883982 hssistant! Professor of Radiology
Juiy-pec 1288: Acting pirector of Computed Tomography
Jap-Aug 1991 Acting Director of Clinical MR Imaging

PROFESSIONAL HONORS:

Editor's Recognitien Award for Reviewing Manuscripts
aubmitted to Radiclogy:

1989, 1990 and 1583, with Distinction

1991, 1892 and 1994 with Special Distinctien
PROFESSTONAL ACTIVITIES:

fssociate Editor of Radiclegy for articles related to MRL
ang CF of the abdomen and pelvis, 1895 -~ present

Manuscript Reviewer for the following journals:

19g5~Pressnt Radiology
1985-1583 Magnetic Resonance Imaging
1992-1499% BAmer. Journal Roentgenology

1989 [Guest reviewer) J. C¢lin. Endocrin. & Metab.
1990 (Guest reviewer) J. Clinical Gastrosnterology
1691 (Guest reviewer) New England Jourpal Medicine

Program Director, Yale Postgraduate Course in MR Imaging:

May 22-24 and Ocbober 16-18, 18869
May 231-23 and Oohober 22-24, 1898
May 20-272 and October 21-23, 1801
May 18-20, 1992

pirector of Cross-Sectional ¥ellowship Training Prograwm,
vale Diagnostic Radiology, 1989-1992

Memberships in Professional Societies:
Radiclogical Beciety of Nerth America
society for Magnetic Resonance
American Roentgen Ray Society
American College of Radiology

Society for Magnetic Resonance imaging ~ Activities:
phstract reviewer for the 1891-12%3 hnnual
Meetings,

woderator of annual scientific sessions, 1982 &
1923

MOST RECENT PUBLICATIONS: .
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1. Xier R Magnetic nesonanceé imaging of plantar fasciitis
and other causes of heel pain. WMRI rlintes of Herth America
1994, 2:%7-107.

5, Kier R. MR imaging of the uterus. MRT Clinics of North
America 1984, 211898210,

3., Lenchik L, Kier R. popliteal cysts on MR imaging: Value

as an ancillary sign of meniscal teaxs. Rmerican Journal of
Roentgenclagy 1996,166: 1232,

4. Datani 5, Kier R, peal %, Imchansky B. MRE of uterine
leiomyosaIcoma, Magnatic Resonance Imaging 1995. 13:331-333.

5. silvermen C; Kier R. Subligamentous disk herniations On
¥Ry technical considerations, Pmerican Journal of
Neuroradiology 1996, 173307,

¢. ¥ier R, Mason B. Water-suppressed MR imaging of focal
fatty infiltration of the liver, Radiclogy 1837, 203:575-
574,
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Curricuium Vitae
Themas . Olsavsky, MLE.

Drate of Birth: September 7, 1955 Place of Birth: Bridgeport, Connecticut
Citizenship:  USA

ACADEMIC TRAINING

1981 — M.13., University of Connecticut School of Medicine, Farmington, CT,
Connecticut License #26223
1977 — B.S. Degree, Georgetown University, Washington, D.C.

TRAINING

July 1982 — June 1985 — Resident, Diagnostic Radiology, George Washington University

Medical Center. Washingion, D.C.

July 1981 — June 1982 — Resident, Internal Medicine, St. Mary’s Hospital, Waterbury,
CT

BOARD QUALIFICATIONS

June 6, 1986 — Diplomate, American Board of Radiology

fune 1, 1982 — Diplomate, National Board of Medical Examiners
MILITARY  None

PROFESSIONAL ASSOCIATIONS

Saciety of Nuclear Medicine and Molecular Imaging
American College of Radiology

Radiological Society of North America

American Institute of Ultrasound in Medicine
American Roentgen Ray Society

Radiological Society of Comnnecticut

Connecticut State Medical Society

Fairfield County Medical Association

ACADEMIC APPOINTMENTS

February 2013 — Present - Assistant Professor of Radiology, Frank . Netter M.D.,
School of Medicine Quinnipizac University, Hamden, CT

November 2009 — Present - Clinical Associate, Department of Diagnostic Imaging and
Therapeutics, University of Connecticut School of Medicine, Farmingion, CT

June 1999 — November 2006 — Assistant Clinical Professor of Radiology, Columbia
University, New York, WY
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CUBRICULUM VITAE
THOMAS D OLSAVSKY, M.D.

ACADEMIC APPOINTMENTS

July 1982 - June 1985 — Assistant in Radiology, George Washington University School
of Medicine and Health Sciences, Washington, D.C.

HOSPITAL APPOINTMENTS

April 2012 — Present — Pediatric network Attending Radiclogist, Yale New Haven
Hospital, New Haven, CT

December 2011 — Present — Provisional Assistant Attending Radiclogist, Bridgeport
Hospital, Bridgeport, CT

May 2003 — Present — Chief, Nuclear Medicine, Attending Radiologist, 5t. Vincent's
Medical Center Bridgeport, CT

July 1985 - May 2003 ~ Chief Abdominal Imaging (GI/GU) Attending Radiologist, St.
Vincent’s Medical Center, Bridgeport, CT

HONORS
FHI BETA KAPPA

SAINT VINCENT’S MEDICAL CENTER COMMITTEES

Medical Staff Evaluation Committee (Peer Review)
Credentials Committee
Radiation Safety Committee

TEACHING RESPONSIBILITIES

St. Vincent’s Medical Center: 1) Focused one-hour monthly lecture in Nuclear Medicine
and other modalities. Audience consists of Radiology staff and residents. 2) Daily
review of all cases with residents, 3) Participation in monthiy departmental “Interesting
Case” Conferences.

PUBLICATIONS

NEONATAL TESTICULAR TORSION WITH AN UNUSUAL SONOGRAPHIC
FEATURE; SINGHAL, A; AGARWAL; A, METUGE; J. AND OLSAVSKY T,,
(2012), J CLIN. ULTRASOUND, 40: 243-246, May 2012

“PAGET SCHROETTER SYNDROME”; UDESHI M.; OLSAVSKY TD, Applied
Radiology, May 1, 2008
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CURRICULUM VETAE
THOMAS D. OLSAVEEY, M.D.

PUBLICATIONS

GASTROINTESTINAL STROMAL TUMOR ORIGINATING IN THE
STOMACH:; MARTINEZ F, GAGLIARDI JA, OLSAVSKY TD, Applied Radiology
20006, July issue, 43-46

“GENITOURINARY RADIOLOGY,” OLSAVSKY, T, CHAPTER IN
PRACTICAL GUIDE TO DIAGNOSTIC IMAGING, §T. LOUIS: MOSBY, 1998
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SEAN M. MATHEWS

42 Main Street #1113, Slatersville, Rhode Island 02876 (469) 278-6309; mathews seanfgmail com

Cestifications: American Board of Radiology, Nuclear Medical Physics (2013}
Licenses: State of Texas Medical Nuclear Physicist Full License
State of Rhode Island Radiation Physics Services

Professional Experience
Medical Physicist I with Landauver Medical Physics — Providence, Rhode Island, January
2014 - Present
- Manage team of Medical Physicists providing services to Southern New England clients
- Radiation Safety Officer for Rhode Island Hospital Broad Scope Materials License
-~ Provide clients with Radiation Protection Program and Nuclear Medicine Imaging quality
control assessments

Medical Physicist I with Baylor Health Care System — Dallas, Texas, Decemnber 2009 to
December 2013
Radiation Safety
- Designated ag Assistant Radiation Safety Officer on Baytor University Medical Center’s
broad scope license
- Correspond with Btate regarding hospitals’ RAM license amendment requests and
. renewals
~ Support hospitals during RAM license inspections by being present te meet and guide
State officials
- Perform regular audits of the Radiation Protection Program: for the broad scope license
and for several RAM licenses throughout Baylor Health Care System
- Perform audits and surveys for research labs and irradiator units on broad scope license
- Provide IRB consent form radiation risk language for human research protocols involving
radiation procedures
- Investigate and refresh radiaktion safety practices for ALARA 11 letter recipients
-~ Train anthorized-user designates on irradiator safety and security in view of increased
controls '
- Provide RAM handler initial and refresher training for vesearch iabs
- Frequently give in-services on radiation safety to Nuclear Medicine, Nuclear Cardiology,
Radiclogy, and nursing persormel
- Provide radiation safety support for I-125 prostate implant, [-131 thyroid ablation, Y-90
microsphere and Ra-223 therapy procedures

Medical Physics
- Assess the performance of Nuclear Medicine cameras, dedicated cardiac cameras,
SPECT/CTs, PET/CTs, and a Positron Emission Mammography unit ,

« Assess the performance of Radiology imaging equipment including, radiographic
systems, fluoroscopic systems, ultrasound, and T

- Provide Joint Commission and ACR accreditation support for licensees and registrants

~ Calculate fetal, patient, arxl estimated skin doses for requesting physicians

- Support CT protocol optimization
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- Design shielding and perform shielding integrity for radicgraphic, fluoroscopic, and CT
suifes .

Teaching
- Cardiology Fellows [or 80 hours of radionuclide handling instruction
- Radiclogy Residents, year-round Jechures and exam prep
- Nuclear Medicine Technwlogy Students, Physics and Instrumentation

Committees
- Radiation Safety {2) .
- Institutional Review Board, primary reviewer, Radiation Safety
- Medical physics residency committee member, until 2012 (program ended)
- CT Protocel and Flucroscopically Guided Interventional Radiation Protecal conunittees

Training
- Five-day medical RSO course, Qak Ridge Associated Universilies, August 2011
- MD Anderson NM & PET Hands-on Workshop: Annual Testing and Accreditation, -
October 19-23, 2612
- Medical Management of CBRNE Events, 16 hours, Texas A&M Enginecring Extension
Service

Licensed Medical Physicist with Radcom Associates, Ine. —Dallas, Texas, August 2012 to
December 2013 (Part-time position)
- Assisted client in RAM license renewal
- Remodeling a new client’s radiation protection program that has accumulated yecuning
notices of viclation and monetary fines
- Assess the performance of Nuclear Medicine and Radiclogy imaging modalities for clients

Physicist Assistant with Bluegrass Radiological Physics —Lexington, Kentucky, May 2008 -
June, 2009 (Part-time position)

- Analyzed sealed source leak-test wipes and completed appropriate documentation

- Performed linearity-test on close calibrator data submitted by clients

- Calibrated GM meters, lonization chambers & pocket dosimeters

- Assisted in shielding design plans & various imaging modality QA reports

Facility Representative with the Department of Energy — Aiken, 5C, September, 2006 -~
August, 2007 '
- Performed Conduct of Operations assessments for DOE nuclear facilities
- Enstred radiclogical work practices were performed in a safe and environmentally sound
manmner
- Earned division recognition for quality assessment input

Education )
University of Kentucky — Lexington, Kentucky
Master of Science in Radiological Medical Physics, August 2009
~ GPA:3.86 on 4.00 scale
- CAMPEP Accredited Program, with 18 month part-Hime clindeal practicam (therapeutic
emphasis)
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Fast Tennessee State University —Johnson City, Tennessee
Bachelor of Science in Physics {Mathematics Minor)
- Graduated Summa Cum Laude, 3.85 on 4.00 scale, May 2006

United States Naval Nuclear Power Training —December, 19%4 - November, 1996
- Nawal Nuclear Power Training Unit, Geose Creek, South Carolina: May-Nov, 1996
- Naval Nuclear Power School, Orlando, Florida; October 1995 - Aptil 1996
- Naval Nuclear Field “A” School, Crlando, Florida: April 1995 - June 1895

Other Previous Work Expatience
Depattment of Physics, FTSU — Johtwson City, Texmessee
Research Assistant: March, 2005 -~ Anpgust, 2006 (Part-time position)

‘The Heome Depot — Johnson City, Tennesses
Customer Service: March, 2004 - February, 2005{Part-time position]

Tuforing
Physics and Mathematics: January, 2001 - December, 2006 (Part-time self employment)

PacOrd — Norfolk, Virginia
Electrical contract waork: June, 2000 ~ August, 2000 (Summer before entering university)

United States Navy, December, 1994 - December, 2000

Associations
AAPM member - January, 2008 to Present
Health Physics Society

Military Honors and Awards

Admiral’s Latter of Commendation

Comunanding Officer ‘s Letier of Commendation (3)
Connmnanding Officer s Letter of Appreciation (3)

Good Conduct Medal, National Defense Service Medal {2), Armed Forces Expeditionary Medal

(%
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CURTIS L. MeCLOGGAN, MHA, RT (R}
3 Eden Ct

Monroe, Connecticut 06606

403 451-18G2

cmcdoggan@msn.com

Summary Statement: Multi-faceted, efficient and refiable healthcare manager with 10+ years of experience
supporting hospital imaging environments. [ am proficient with RIS/HIS systers, PACS and related software.
Diversified skill sets covering staff support, client relations, intra and interdepartmental collaborations, fiscal
accountability and project management. I have excellent inter-personal, phone and digital communication skifls;
offering 2 unigue combination of creativity with the ability to assass the positive or negative points 1o create cost-
effective soluticns for the institution,

PROFESSIONAL EXPERIENCE

&t. Vincent's Medical Centaer-Bridgeport, Conn 372015~
Administralive Director of Radiclogy

Responsible for planning, organizing, directing, and evaluating activities in the Imaging Department in accordance with
Regulatory Standards and in comptiance with the Medical Center's goals and objectives. Other duties include the
development of policies and procedures pertaining to the effective, effident functioning of the Imaging Pepastment with
presentations to the Medical Canter Administration, Accountable o ensure that all imaging services provided are of high
quality and to seek to continuously improve them in colfaboration with the Department Chairperson.

KENT COUMTY MEMORIAL HOSRITAL ~ Wanwick, £T Z2005-12/2013
Site Manager/Assistant Director

Chnically and operationally responsible fot a radiolegy depariment that provides 138,000 annual imaging exams. Work
collaboratively with the Corporate Director setting the depariment budget and maintaining fiscai accountability. Oversee
timekeeping, employee evaluations, meeting applicable regulatory standards, approving supply orders and departmental
strategic planning. Managed 4 supervisors, 4 lead techs ,35 tech aides and other anciliasy staff and 1 jead receptionist.
Achievements
] Challenged to achieve an outpatient/ED volume of 35,426 exams in 2013-12. I surpassed this goal by
achieving a volume of 36,322 which was 2% or 896 exams over budget.

= Radiology area surpassed the productivity goal for the vear by 2.56% and the Support area also ended with a
positive variance,

= Become a green belt in Six Sigma in June 20£2.

e Part of the Just Culture committee. Appointed by the CEQ to be part of a cornmittee to focus on improving our
organization’s disposition and transforming it from a punitive climate to a more just and fair culfure,

= Created efficiency in our ordering process by identifying our most frequent exams and efiminating those exams
less commonly used.

= Created a Physicians’ Preference File (PPF) fo identify the needs of the referring physidians.
»  Updated the Radiology Department to fusl digital in less than 2 years. Reduced fifm and CAP budgets resulting
in 2 $1.2 M savings in past 4 years.

«  Negotiated, purchased and implemented two new R/F rooms, several portable G.E. x-ray and ultrasound
machines and four dry printers in five years.

= Assisted Bio-Med Department with contract negotiations regarding third party vendors.
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Effectively promoted intra-departmental and inter-depantmental relationships,

Implemented a continuous monitoring process and evatuation of performance improvement and COQI activities,
Successfully provided cross-training to reduce departmental overtime and boost staff morale.

Successfully altered empioyee shifts to provide condinuous weekend coverage

Warked with a team to create a Radivlogy SharePoint, an intra-departmental communication tool,

RIHOSPIVAL SCHOOL OF IMAGING — Providence, BT 2011-2012
Cifrical Coordinator

L]

L]

Responsible for preparing students to be succassful in the art and science of Radiography. Encouraging them to

value fife leng learning as a means o achieve personal and professionat growth.
Evaluate student performance as well as make suggestions on how {0 improve their work ethic

MOUNT SINAI NYU ROSPITAL FOR JOINT DISEASE- New York, MY 2003-2005
Chief Technical Manager

Respansible for managing the Imaging Department of 70 employees including FT, PT and per diem
technologists and other andillary staff. Provided over 11,000 comprehensive diagnostic imaging examinations
per month.

Achievements

Implemented digitat radiclogy for hospital's private, off-campus, orthopedic outpatient department that
delivered 60,000+ radiclogic examinations per year, This resulted in reduction of wait times and improved
patient satisfaction.

Worked on budgets prepared by the Administrative Director of Radiology. Successfully silocated expenses to
the proper cost centers resuiting In reduced waste and duplication.

Selected to serve an the medical staff as a radiologic technelogist at Shea Stadium, home of the NY Mets

baseball team.

Successfully raised staff morale and stability by forming groups to address departimental issues.

BETH ISRAEL MEDICAL CENTER- New York, MY 2001-2003
Technical Manager

EDUCATION

Supervisory responsibiliies included hiring, interviewing, scheduling, conducting performance evaluations,
providing disciplinary action and recommending salary increases.

Achievements

Successfutly improved morale by providing dlinical assistance to 40 technologists and anciliary personnet in alt
sections of the radiology department handling nearly 146,800 imaging cases per year.

Oversaw ongoing departmental quality efforts, le. repeat & reject analysis, a statistical study which shows how
well individual techs and the depastment have done relative te the 2% national average of fiims needing to ha
repeated

Walden University — Baltimore, MD. 2011
Maskers of Health Administraiion

Major course work in general Health Admin

Grade point average 3.85/4.0
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SY. MISEPH'S COLLESE - Brookhy, New York 2000
Bachelor of Science in Health Administration

Maijor course work in Healthcare Delivery Systems and Management

Grade point avarage 3.55/4.0

MEW YORIK CITY TECHNICLAL COLLEGE - Brooklyn, New York 19094

A.A.8 Radivlogical Techrology, AART Cerfification

Major course work consisted of Radiation Protection and Radiclogicat Technology.

Honors include sefection to Dean's List 1992-1994, Gtto Kitgord Memorial Award for outstanding service and
leadership, Rem Rad Cleb Award for outstanding service to the Radiclogical Department and a clinical sweard for
professionalism,

EROFESSIONAL ASSOCIATIONS

I .am a member of the American College of Healthcare Executives (ACHE), currently working towards my
Fellowship, as well as a member of the Assocdiation for Medical Imaging Management (AHRA}

i serve on one of the committees for the Hespital Assodiation of Rhode Island (HARY) recruiting members for the
ACHE.

¥ was aiso a member of The Urban League as well as The Young Professionals of Rhoede Isfand, volunteering my
services as a mentor {0 underprivileged individuals.
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LaTishia Greene
703 Thompson St.
East Haven, CT. 06513
(203) 214-8414
latishia@hotmail.com

Education

Master of Public Health (M.P.H.) 2009-2013

Walden University Online/ Minneapolis, MN
Certificate, Diagnostic Ultrasound/Echocardiography 2002-2003

Yale New Haven Hospital School of Ultrasound New Haven, CT

B.S. Radiologic Science, X-Ray/MRI 1997-2001

University of North Carolina at Chapel Hill Chapel Hill, NC

Professional Registries and Certifications
RT(R): May 2001- Present
RDMS(AB)Y(OB/GYN): Jan 2003 - Present
RDCS: Jan 2004- Present

CPR Certified

Professional Committees and Groups

SVMC Cardiology Practice Council Committee

This committee is geared toward developing and implementing quality improvement

goals for the cardiology service line at St. Vincent’s.

Echo Quality Improvement Committee

In collaboration with the medical director of echocardiography, echocardiographers review
studies to ensure that the quality of imaging and practice is in accordance with department
protocols and standards.

Dr. Martin Luther King Jr. Love March Committee

A group formed through Shiloh Missionary Baptist Church to facilitate an annual event designed
to commemorate the civil rights leader. My position on the committee is involved with
marketing, advertisement, and communication with city officials who will attend and/or speak at

the event.
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Emplovment/Full Time

Radiology Manager Jan 2013- Present
St. Vincents Medical Center Bridgeport, CT.
Work duties include supervising and evaluating the radiology staff, as well as planning,
directing, and establishing department goals. Departmental activities such as budget
developuient, equipment quality control and maintenance, inventory and ordering of supplies,

and performance improvement are alse handled.

feho cardiographer Jan 2004- Jan 2013
St. Vincents Medical Center Bridgeport, CT.
Performed echocardiography exams, including transthoracie, transesophageal, and stress
echocardiograms, as well as contrast and emergency limaging.

Collaborated with cardiologists to interpret exams and offer recommendations for optimal patient

care,
Ultrasound Technologist/Per Diem March 2005-Jan 2013
Whitney Imaging Center Hamden, CT.

Worl as a staff technologist, performing cardiac, abdominal, OB/GYN, vascular, and small parts
ultrasound studies. Provide clinical education and hands on fraining for students in the

Cuinnipiac University ultrasound program.

Vascular Ultrasound Technologist/Per Diem Oct, 201 1-Jan 2013
Cardiology Physicians of Fairfield County ‘ Trumball, CT.

Execute both cardiac and vascular ultrasound exams in an outpatient setting,
Vascular Ultrasound Technologist March 2005-Sept. 2011
Cardiology Physicians, PC, Bridgeport, CT.

Delivered cardiac and vascular services in an outpatient setting

Ultrasound Technologist Jan 2004-Marcl 2005
Yale New Haven Hospital New Haven, CT.
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Scanned abdominal, OB/GYN, vascular, small parts, and biopsy procedures as well as
transthoracic and transesophageal echocardiography exams. Participated in clinical

training of students in Yale School of Ultrasound,

MREI Tecbnologist June 2003-Sept. 2005
Yale New Haven Hospital New Haven, CT.

Per Diem position conducting MRIYMRA exams on both inpatients and outpatients

Ultrasound Technologist/Temp Jan 2003-June 2003
Yale New Haven Ambulatory Services New Haven, CT.
Performed sonography exams in abdominal, OB/GYN, vascular, small parts, and biopsy
procedures.

MREI Technelogist June 2001-June 2003
The Stamiford Hospital Stamford, CT.

Performed MRI/MRA procedures in both an inpatient and outpatient setting.

Contributed to efficiency of procedures, patient care, and daily operations of the

department.
Radiologic Technologist August 2000- June 2001
Wesley Long Hospital Greensboro, NC

Completed diagnestic radiographic procedures ranging from general X-ray imaging, to portable

radiography and fluoroscopic procedures.

References available upon request
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Hiral Shah 13 Aspetuck lane,
201-565.9660 Monroe,CT 06468
vourshiral@email.com

OBJECTIVE
Seelc the Position of Nuclear Medicine Diagnostic Technician and provide high quality patient care with
the help of medical and technical skills and compassion.

PROFESSIONAL SUMMARY
e Team oriented with superior organizational and interpersonal skills,
= Maintain excellent rapport with patients, co-workers and doctors.
e Work well nader pressure and establish priorities to complete an assignment in a timely manner.

PROFESSIONAL EXPERIENCE
STVINCENTS MEDICAL CENTER BRIDGEPORT.CT
0872008 To Present:

Fulf Time Level If Technologist. Also work as a PET/CT Technolegist.

Performed nuclear medicine technologist duties in the NM Department.

Extensive clinical experience on a full range of procedures in General NM & Nuclear Cardiology.
e Preparation, QC & administration of radiopharmaceuticals, Equipment QC.,

Great ability to learn quickly and work under pressure.

Uncommon ability to use initiative and work independently.

MNew Vork Presbytevian Medical Center, New York, NY:

(4/06 To 04/07 Nuclear Medicine Technologist - clinical internship.

a Performed nuclear medicine technologist duties in the NM Department.

Extensive clinical experience on a full range of procedures in General NM & Nuclear Cardiology.
Preparation, QC & administration of radiopharmaceuticals, Equipment QC.

Great ability to learn quickly and work under pressure,

Uncomion ability 1o use initiative and work independently.

& a @ @

Kreltchman PET Center, Columbia University, New York NY
Columbia-Preshyterian Medical Center
10706 to 11/06  PET/CT training rotation

New York Presbyierian Medical Center, New York, NY:
Nuclear pharmacy training.

Medical business Administration,Chattanocoga, TN,
08/05 to 04/06 :Worked full time in Medical billing and coding for doctors.

Musmnbadevi Hospital, Vile parie,Mumbai:
G1/03 to 12/03 Clinical internship training,.

e  Attended various out patient department and treated patients under supervision of senior doctors.

=  Assisting the medical officer in various health care programs such as Immunization program,
School health program and Tuberculosis control program.
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EBUCATION/QUALIFICATION

2009 Certificate course for Computed Tomography. 81 Vincents College, Bridgeport,CT
2007 Post-Baccalaureate Nuclear Medicize Technology Certificate

Program with High Honors. Instituie of Allied Medical Professions, New York, NY.
2002 Bachelors of Homoeopathic Medicine and Surgery

Smt.Chandaben Mohanbhai Patel Homoeopathic Medical College, Vile parle, Mumbai.

Medical ficence: Registration no 37150 issued by Maharashira Councit
Of Homoeopaihy, India.

PROFESSIONAL CERTIFICATION
o American Registry of Radio logic Technologists.
e  Nuclear Medicine Technology Certification Board.
e«  Society of Nuclear Medicine

ADDITIONAL PERSONAL INFORMATION

e Interested in reading, music and debates.

References Available Upon Reguest
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Parnel Mortimer
& Charles Street, Norwalk, CT
Cell: 203-644-0142 Email: lenrap740(@vahoo.com

Hardworking, innovative Nuclear Medicine technologist offering in-depth industry
knowledge and follow department protocels to meet and exceed the needs of the patient
and orgamization. Recognized for consistently meeting corporate goals and fulfilling
requirements for NRC, JACHO and OSHA compliance. Collaborative team player with
diverse skill set in imaging, patient care and customer service.

Professional Skills

e Experienced in assuting quality operations through equipment monitoring and
maintenance communication and fulfillment of regulatory requirements, and
enforcement of safety precautions,

e Possess strong interpersonal, communication, and negotiation skills evidenced
through effective communications with personnel and clients at all organizational
levels,

e Position patients and adjust immobilization devices
e Hxplain procedures 1o patients and address coneerns
e Administer and record isotope dosage

o Perform diagnostic studies on patients using various scanners or scintiliation
Cameras

e  Administer therapeutic doses of radiopharmaceuticals under direction of
physician

s  Maintain and calibrate equipment

e Monitor, record and conumunicate as appropriate utilizing computerized
documentation systems

e Utilize knowledge of age specific needs of patient in performance of duties and
responsibilities

e Follow radiation safety techniques in use and disposal of radioactive materials
Follow Standard Precautions using personal protective equipment as required

e Prepare radioactive isotopes for administration to patients in accordance with
physicians' orders

Professional Experience

¢ GREATER HARTFORD CARDIOLOGY GROUP
o Nuelear medicine Teclmologist.... ..., 20132013

e ST, VINCENT’S MEDICAL CENTER
o PET/Nuclear Medicine Technologist......... per diem.........2012—Present

e CTHEART & VASCULAR CENTER
o Nuclear Medicine Technologist............... per diem........2010—Present

e R DRUSSO & ASSOCIATES
o PET/Nueclear Medicine Technologist........ooooooiiininnn, 2009—2012




o MURPHY SECURITY
o Becuriy Guard...... 2005—2013

e WALEABOUT COMPUTERS
o Final Test TechniCiam. ..coovvrvr it e, 2004-—2005

e THE CONNECTICUT HOSPICE
o Junior Network Specialist.........ooooi 20032004

s VECTRON INTERNATIONAL

o Network Specialist/ Electronic Documentation Manager. ... .. 1996 — 2002

o Docurnentation Coordinator.....oovevermmre e ot 1995 — 1966
o Electronic Techitelan. ....oovitvre e e el 1994 — 1995
Education

e Briarwood College
o Associate of Science Degree in Nuclear Medicine Technolopy

o Fairfield University
o Computer Engineering/Networking Studies

e Norwalk Technical College
o Associate of Science Degree In Electrical Engineering

Certifications
& CNMT
e CPR

References available upon request
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The Value and Practice of Attenuation Correction
for Myocardial Perfusion SPECT Imaging:

A Joint Position Statement from the American
Society of Nuclear Cardiology and the Society
of Nuclear Medicine

Robert C. Hendel, MD; James R. Corbert, MD; 8. James Cullem, Ph; B, Gordon DePuey, MI};

Erest V. Garcia, PhI); and Timothy M. Bateman, MD

Despite advancements in technotogies, non-uniform soft tissue
attenuation still affects the diagnostic accuracy of single pho-
ton emission computed tomography (SPECT) myocardial per-
fusion imaging. A variety of indirect measures have been used
to reduce the impact of attenuation, most notably electrocar-
diography-gated SPECT imaging. However, all available tech-
niques have limitations, making interpretation in the presence
of attenuation difficult. The ultimate solution, similar o
positron emission tomography imaging, is to use hardware/
software algorithims to eliminate attenuation and provide im-
ages that are more uniform and essier to interpret. Several
artenvation correction solutions are curenily available and
more will be available soon. The value of these solutions has
been varied, particularly with clinical applications. Guidetines
and standards clearly are necessary.

In recognition of the importance of this issue, the American
Society of Muclear Cardiology and the Society of Nuclear
Medicine convened a joint task force to develop a posftion
staternent on attenuation conection. It is being published con-
currently in the Journal of Nuclear Cardiology and The Jour-
nal of Nuclear Medicine, a first for these societies.

The purpose of this position statement is to clarify the e of
attenuation correction in SPECT procedures, to provide gridelines
for its clinical use, and to provide a basis for the evaluation of
published validation. It is hoped that this position statement
will provide an important and useful road map to the wide-
spread adoption of atfenuation comvection into clinical practice.

Gary V. Heller, MB, PhD
President, American Society of Nuclear Cardiclogy

Alan Maunrer, MD
President, Society of Nuclear Medicine

For correspondence or reprints condact: Society of Nuclear Medicine, 1850
Samuel Morse Br,, Reston, VA 20120-5316,

Reprinted with permission of the American Society of Nuclear Cardiology from the
Joume! of Nuclear Cardiolbgy, Jan./Feb. 2002, Vel. &, No. 1, pp. 135143,

ASNC anp SNM Jower PoSITION StaTeMenT » Hendel ef al.

Key Words: attenuation correction; SPECT; myocerdial perfu-
sioh; guidelines

J Mucl Med 2002; 45:273-280

PREAMBLE

The diagnostic aceuracy of single photon emission com-
puted tomography (SPECT) myocardial perfusion imaging
is profoundly influenced by the presence of tissue attenua-
tion. Although interpretative education, experience, and the
application of gated SPECT imaging have had a favorable
impact oa the clinical value of radionuctide perfusion im-
aging, the nuclear cardiclogy community has long-awaited
correction techniques for photon attenuation. The purposes
of this statement are to review the recent developments in
the field of attenuation correction, to define its clinical
utility, and to delineate contemporary recommendations re-
garding attenuation correction techniques,

BACKGROUND

Soft tissue attenmation, Compton scatter, and depth-de-
pendent reduction of spatial resolution degrade myocardial
perfusion SPECT image quality, thereby decreasing test
sensitivity in the detection of coronary artery disease. In
addition, localized soft tissue artenuation by the breasts,
lateral chest wall, abdomen, and left hemidiaphragm may
create artifacts that mimic true perfusion abnormalities and
thereby decrease fest specificity,

Conventional SPECT imaging has used a variety of tech-
niques to minimize the impact of attenuation, including
breast binding, prone imaging, and electrocardiography-
gated SPECT imaging. However, each technique {s an in-
direct solution and possesses specific limitations, For exam-
ple, normal regionat wall motion on a gated SPECT study
after stress is not belpful in distinguishing artifact from

273
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ischemia in the presence of a reversible perfusion defect.
Therefore gated SPECT and other methods £l to provide 2
universal solution for attenuation artifacts.

The diagnestic accuracy of conventional SPECT is alse
compromised by artifacts associated wilh localized subdia-
phragmatic tracer councentration in the abdominal viscera,
including the liver, stomach, and bowel. Such visceral ac-
tivity that approximates the heart may scatter into the adja-
ceni left ventricular walls, resulting in artifactually in-
creased associated cownt densities. Alternatively, intense
visceral tracer concentration may result in a ramp filter
{negative lobe) ariifact, which results in decreased count
densities adjacent to *hot” objects.

TECHNIQUES

Several types of systems with transmission hardware
modifications and external sources have emerged for clini-
cal implementation. They predominantly vuse gadolinium
153 (100 keV) as the external source but may use cobalt 57
{122 keV), barium 133 (360 keV), americium 241 {60 keV),
and technetiom 99m (140 keV)., The main configurations
(Fipure 1} are (1) fixed line source with convergent colli-
mation on a triple-detector systemn, (2) scanning line sources
with paraliel-hole collimation on duat 90° systems, (3} the
multiple line source arvay approach with parallel-hole col-
limation on 90° dusl-detector sysicms, (4) scanning point
sources on dual- and triple-detector systems, and {(3) rotat-
ing x-ray tube~based technology on dual-detector systems.
Each system has unigue attributes and limitations. The fixed
line source with convergeni geometry provides highly effi-
cient transmissior: image acquisition that allows the use of
comparatively low source strengfh. The limited field of

FIGURE 1. Commercial 'configurations for SPECT-based
fransmission imaging for cardiac attenuation-conrected myccar-
dial perfusion imaging: fan-beam (A}, off-axis (B), scanning line
sotirce (C), and source array (D).
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view of convergent cellimation can cause regions of the
body to be outside of the field of view for some projection
images, leading to truncation artifacts that may limit the
accwracy of atlenuation correction, unless highly sophisti-
cated iterative reconstruction algorithms are used to mini-
mize these effects,

The most widely implemented configuration for commer-
cial transmission acquisition is the scanning line source
geometry on 90° dual-detector SPECT systems. This ap-
proach has collimated line sources that scan mechanically
across the field of view at each angle and project onto the
opposing detector, where an electronic window moves op-
posite the source to accept transmission phoions. These
systems have a maximum field of view, thereby minimizing
the liketihoed of patient truncation. The electronic window
provides maximal separation of the cmission and transmis-
sion images. Scanning hardware requires careful monitoring
because some systems are prone fo mechanical instability.

The multiple line source array approach uses groups of
collimated line sources mounted on the ganiry opposite the
detectors for transmission image acquisition, This method
provides highly efficient measurement geometry without the
need for additional mechanical motien. The photon flux
from the collimated source arrays spans the field of view of
each opposing detector. The continuous incidence of the
transmission source photons over the fields of view for both
detectors with this geometry can cause significant erosstallk
from downscatter with thallilam 201 imaging requiring in-
terleaved or sequential emission-fransmission imaging.

A system 1hat uses a conventional x-ray tube and detector
mounted on a large-ficld-ofeview SPECT gantry has re-
cently been introduced. The photon flux is very high with
this approach, yielding high-quality attenuation maps. This
system was devetoped largely for anatomic registration with
emission images for oncology studies but should have ap-
plication in atienuation correction of cardiac images. A
sysiem that uses scanning point sources of Ba-133 (360
keV) has recently become available. The point sources are
collimated, but the holes of the detectors are not aligned
witl: the focal point of each source. The high-energy emis-
sions from these sources penetrate the low-energy collima-
tors’ septa, forming the transmission projections from
which the atienuation map is reconstrmcted.

CLINICAL TRIALS

Several clinical trials have now been presented in the liter-
ature {Table 1). One of the most encouraging methods was
used by Ficaro and colleagues, who reported the results of
aftenuation correction in phantoms and patient cohorts using a
3-detector system equipped with 2 parallel-hole collimators for
collection of emisston data and a third detector with a fan-beam
collimator to acquire the iransmission data from an Am-241
line source. They demonstrated significant improvement in
diagnostic accoracy in 60 patients with Tc-99m sestamibi
SPECT imaging, with & marked improvement in specificity

THE Journar oF NucLear Mepicme = Vol 43 ¢ No. 2 « February 2002
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TABLE 1
Diagnostic Value of Attenuation Correclion Systems

Sensitivity (%) Specificity (36} Mormaley {96}

Author System n NG AC NG AC NG AC
Ficaro U idich 118 78 84 45 B2 88 98
Hendsl ADAC 200 78 78 44 50 86 96
Links* Sk i12 84 a3 65 a2 [52¢] 92
Gerson™ Picker 113 85 80 NA NA 72 70
Gallowitsch Eiscint 49 89 94 69 84 NA NA
Lenzo™ Siemens 17 93 3 84 88 78 85
Composite 764 B1 85 64 81 82 ag

NC = Non-attenuation-corrected SPECT; AC = attenuatlon-corrected SPECT,; NA = not available,

“Includes motion corrsction and depth-dependent biur comection.
“includes scattsr comection.

{from 48% to 82%). Similarly, in a groep of 59 palients with
a low likelihood of coronary artery disease, ap increase in the
normaley rate from 88% to 98% was demonstrated. Although
the increase in test sensitivity was not statistically significant,
there were significant increases in sensitivity for individual
vessels overall (63% vs. 78%) and in 2 of 3 vascular territories.

The method used in the above trial was subsequently
compared in 171 patients with the commercially avuilable
technigue that uses the multiple line source array method for
acquiring the transmission maps (Profile, Siemens). Profile
atfenuation correction demonstrated mmproved diagnostic
specificity by patient, as well as sensitivity and accuracy for
individual coronary arteries. Attenuation cortection also
demonstrated statistically significant increases in normalcy
vates. The overall sensitivity by patieni was similar with
both the corrected and uncorrected images.

The first prospective multicenter trial was performed by
Hendel et al. using a commercially available 90° dual-
detector system with a scanning Gd-153 line source (Van-
tage, ADAC Laboratories). The diagnoestic sensitivity (n =
96} for the detection of 50% or greater stenoses was similar
with the use of uncorrected perfusion data or attenuation-
and scatter-corrected data, The normalcy rate (n = 88),
however, was significantly improved (86% vs. 96%, respec-
tively), and false-positive perfusion images were reduced by
more than 4-fold (from 14% to 4%). Furthermore, observer
confidence for the presence or absence of image normaley
was increased, as refiected in the visual diagnostic scores.
Regional differences were noted with reduced sensitivity
but improved specificity for right coronary lesions threugh
ase of attenuation-scatter correction methods. However, the
ability to detect muliivessel discase was reduced with atten-
uation-scatter correction, which may have important prog-
nosiic implications.

Gallowitsch ef al, studied 107 patienis with known or
suspected coronary ariery disease with T1-201 imaging us-
ing another dual-detector system equipped with & scamning
Gd-153 line source and an iterative Chang reconstruction
algorithm (¥ransact, Elscint). There were no significant

improvements in diagnostic accuracy noied in this trial,
although specificity was somewhat improved with attenua-
tion correction, from 69% for non—atienuation-corrected
SPECT to 84% for attenvation-corrected SPECT (P = not
significant).

Another muiticenter trial was recently completed by
Links et al. using 4 similar system (TAC/Restore, SMV), in
which the transmissicn data were acquired with a scanning
Gd-153 source for Te-99m emissions and a Tc-99m trans-
mission source for TI-201 emission imaging. The imaging
algorithm incorporated a motion correction algorithm along
with attenuation correction and depth-dependent resohution
compensation. These investigators demonstrated significant
gains in overall specificity (from 69% to 92%; P = .002)
and in all 3 coronary territories. In addition, normaley
increased from 74% to %1% (P = .04} with combined
attenuation, motion, and bhur correction, and test sensitivity
demonstrated a slight but insignificant increase from 84% to
88% (P == not significant).

Additional clinical trials are under way that are using
second-generation systems {Vantage Pro, ADAC Laborato-
ries), as well as new approaclhes for transmission map
generation including the translucent collimator with high-
energy photons (Ba-133) (Beacon, Marconi) described ear-
Tier. Hybid systems, such as those that use x-ray computed
lomography-generated iransmission maps, may provide
high-quality transmission maps as a result of the high count
density and spatial resolution that these systems provide
(Hawlkeye, GE Medical Systems).

The impact of attenustion correction on the detection of
coronary artery disease within a specific vascular territory is
variable (Figures 2 and 3). Several studies have shown a
substantial improvement in specificity for right coronary
artery disease, but oceasionally with a loss of sensitivity in
either right coronary artery or left anterior descending cor-
onary artery distribution. The promise of enhanced sensi-
tivity is yet to be realized clinically, although a recemt
phantom study demonstrated that defect detection is ini-
proved with attenuation correction, Tn addition, some trials
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FIGURE 2. (A) Exercise-rest Tc-99m
sestamibi SPECT study, suggestive of
ischemia in the inferior, inferolateral, and
" inferoseptal regions but confounded by
the presence of possible subdiaphrag-
matic aitenuation. (B) After attenuation
correction, the SPECT study demonstrates
definite ischemia in the distribution of the
right coronary artery, Attenuation map
samples and daily reference scans are
shown for quality control.

have demonstrated that sttennation correction enables im-
proved recognition of multivesse] and left main disease.
Complete and accurate correction for aftenuation and scatter
would be a major step toward the long-held promise of
absolute perfusion quantification and the enhanced diagnos-
tic accuracy it would afford, especially in the setiing of
“balanced” 3-vessel disease.
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TERtUalek

Quantitative analysis programs specific for each camera
system and radiopharmaceutical are limited but are under
active development. Tt is anticipated that quantitative refer-
ence (normal) databases will be available for each manu-
factarer’s system. Ideally, these databases obtained from
heslthy subjects should be gender-independent, assuming
total correction for attenuation.
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Attenuation comection mey have substantial value for
specific applications beyond the detection of coronary artery
disense (Table 2). Preliminary data reveal superior diagnos-
tic performance in the friage of emergency department
patients with chest pain. Attenuation-corrected SPECT im-
ages have demonstrated the ability to better detect areas of
viable myocardium, correlate better with positron emission

ASNC axp SNM. Jomvt PosSITION STaTEMENT = Hende! et al,

FIGURE 3. (A} Exercise-rest Tc-99m ses-
tamibi SPECT study in a large man depict-
ing a persistent reduction of activity in the
inferior and inferolateral regions of the left
ventricle, suggestive of a prior infarction,
(B) Attenuation-corrected images reveal
normal perfusion In all regions. Attenuation
map samptes and daily reference scans
are shown for guality control,

tomogtaphy imaging, and provide improved prediction of
fiunctional recovery affer revascularization. Attenuation cor-
rection also possesses the potential to further improve the
prognostic value of myocardial perfusion imaging, as pa-
tients with soft tissue aitenuation ariifacts may be more
accurately cafegorized as being at low risk for cardiac
evenis. The use of attenuation and scatter correction tech-

277

G088



TABLE 2
Clinical Yalue of Attenuation Correction

Cuonfinnad Potential

Improved arlifact recognition
Higher specificity

Increased sensitivity

Improved recognition of MVD
and LM

Enhanced prognostic value

Siress-only imaging

Apsolute flow quantitation

Higher normalcy rates
lneremsed reader confidssice
Acute-use applications

MVD = multivessel coronary disease; LM = left main coronary
diseasa.

nigques may be especially valuable for less-experienced in-
terpreters of myocardial perfusion sindies, with fmprove-
ments in both sensitivity and overall diagnosiic aceuracy
demonstrated in some studies for thiz group of interpreters.

GUALITY CONTROL

Experience with SPECT myoccardial perfusion data pro-
cessed with filtered backprojection has fed to widespread
appreciation of the importance of quality control measures.
Attenuation correction introduces a number of additional
quality issues that, if not addressed systematically and sat-
isfactorily, will translate into suboptimal and in some cases
clinically misleading image data (Table 3). Over the past
several years, if has become increasingly apparent that ac-
curate attenuation correction is dependent upon high-quality

_ transmission images, and to easure accuracy, appropsiate
quality confrol measures have been developed. In particular,
count densities must be sufficient to overcome the inirinsic
inconsistencies of scans with poor signal-to-noise ratios,
Other important quality control issues related to the creation
of transmission maps include body truncation, patient mo-
tion, scaling of attenuation coefficients to the correct tissue
densities, accurate registration of attennation maps and
emission data, and gating artifacts nnique to attenuvation
cofrection processing, especially with scanning transmis-
sion source systems. Objective measurements of these tech-
nical factors are crucial to the accuracy of attenuvation cor-
rection. Antomated quality control procedures should be
provided by each vendor and routinely used.

Correct windowing of relevant photopeaks for attenua-
tion-corrected SPECT imaging is also essential. Besides the
energy window of the main erission photon, additional
windows are required for transmission data and for scatter
and crosstalk measurements; scaiter and crossialic between
transmission and emission photopeaks significantly degrade
the quatity of the attenuation map.

Reference transmission scans should be performed daily
to ensure optimal equipment performance and should in-
clude quantitative analysis. In addition, each manufacturer
should provide automatic safeguards to ensure that the
franstnissicn and emission data are reconstructed properly.
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Finally, education of technologists, physicists, and intesr-
preting physicians is an essential component of the guality
agsurance pl’OCGSS.

Therefore quality centrol should include each of the
following for the performance of atienuation correction:
criteria for uniformity, variabifiiy, and temporal drift of fhe
reference transmission scan; consistency of bardware per-
formance; pre-scanning methods 10 ensure sufficient trans-
misston scan counts; and algorithms that assist the operator
end interpreting physician in assessing the sufficiency of the
data. Although these tools are essential to all commercial
methods of attenaation correction, implementation of many
of the aforementioned guality control techniques has not
been incorporated in the current releases of ail available
attenuation correction protocols. Furthermore, quality con-
trol of transmission date and attenuation-corrected recon-
structed images should be performed for each patient,

SCATTER CORRECTION AND DEPTH-DEPENDENT
RESOLUTION

Attenuation-corrected images, although usuaily of higher
diagnostic quality than uncorrected images, need to be cor-
rected for scattered photons coming from activity in strue-
tures near the heart, such as the Hver and intestines, These
scatier photons may result in regional overcomrection fol-
lowing attenuation comection techniques. The planar trans-
mission images aiso must be corrected for scatter into the
energy window of the ransmission source because failure 1o
perform scattsr correction nray result in undercorrection for
atienuation.

Simultaneous emnission-transmission acquisition rethods
must address crosstalk from downscaitering of photons
fromn the emission or ransmission photopeaks (whichever is
higher). Crosstalk minimization is accomplished through
the geometric design of the transmission sources and detec-
tors and consideration of the position of the patient and
possible scattering angles, Software methods applied afler
image acquisition may be used to corsect for crosstalk with
data collected in additional encrgy windows. In order to
perform attenuation, scatter, and crosstalk correction, 3 or 4
independent energy windows for data must be collected:
one window for the emission information (perfusion pho-
topealc energy); a second window for transmission data
(photopeak. of transmission source); a third window for
scatter, positioned between the other windows; and in some
systems, a fourth window, slightly above the emission win-

TABLE 3
Quality Confrol Methods for Attenuation Correction

Ensure adequate count density
Recognition of truncation
Appropriate gating

Correct photopeak windewing
Recognition of patient motion
Transmission scan uniformity
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dow, used in conjunction with the third window to estimate
seatter.

In addition to correcting for atteruation, some methods
correct for photopealk scatter and the variable distance-
dependent spatial resolution from the collimator. These are
primsarily software [mplementations that wse additional
“geatter” information acguired Simultancously with the
cmission data, models of the distance~-dependent collimator
cffects, and knowledge of the orbital position of the detec-
tors. Scatter compensation may be performed by mapping
photons back to their point of oright although promoting
less noise propagation, this approach may requive substan-
tial computation time,

Image degradation is related to increasing cross-sectional
area detected by each collimator hole with distance {depth)
from a radivactive source, thereby creating a foss of reso-
lutions with increasing object distance away from the colli-
mator. The vse of ilerative correciion algorithing may be
applied for Compton scatter, photon aticnuation, snd depth-
dependent resolution to achieve higher conirast between
perfusion defects and more uniformly distribused counts
within normal myocardivm, One commonly employed
method for such corapensation is the use of collimator- and
energy-dependent pre-processing filters,

CONCLUSION

Attenuation correction SPECT techniques represent a sig-
nificant advance in myocardial perfusion imaging and hoid
great promise for improved assessment of cardiac patients.
Subsiantial technical advances have been made in the past
several years, including the recognition of the importance of
cffective quality control and the continued development of
scatter correction and resolution compensation. Advanced
SPECT perfusion imaging systems, including features such
as atfenuation correction, must undergo complete system
characterization, development of normal activity distribu-
tion profiles, and definition of differences among various
manufacturers’ solutions. Finally, quantiiative analysis pro-
grams adapted for each camera system and radiopharma-
ceuical are limited but are under active development. Ide-
ally, reference databases from healthy subjects shoald be
gender-independent after total correction for attenuation.

Clinical validation has been performed for several but not
ali commercially available systems, although “complete”
correction stil does not occur in all patients. The true value
of these methods to improve diagnostic accuracy compared
with other techniques has yet to be fully defined. Attenua-
tion correction methods offer the potential for improved
diagnostic accuracy but require a modified approach to
image interpretation accounting for the effects of these
methods on the resultant images. Technologist and physi-
cian education in the details of these advanced imaging
techniques, along with effective quantitative tools and im-
proved processing algorithms, will continue to advance the

ABNC anp SNM Jomt Position Statement = Hendel et al,

vajue and acceptance of atienuation-corrected SPECT im-
aging,

RECOMMENDATIONS

On the basis of the available clinical evidence and the
rapid development of attenuation correction technology, it
is recommended that providers {institutions and practitic-
ners) consider the addition of hardware and software that
have undergone clinical validation and include appropriate
quality control tools (o perform non-usiform attenuation
correction. Currently, it is suggested that both noncorrected
and cosrected image sets be veviewed and integrated into the
final report. However, as the reader gaing the appropriate
experience and confidence in correction methodology, only
the corrected images may be necessary, as is the standard in
positron emission tomography. On the basis of cuirent in-
formation and the rate of technology improvement, the
Society of Nuclear Medicine and the American Society of
Nuclear Cardiology believe that attenuation correction
should be regarded as a rapidly evolving standard for
SPECT myocardial perfusion imaging. Therefore it is our
recommendation that the adjunctive technique of aftenua-
tion correction has become a method for whick the weight
of evidence and opinien is in favor of iis usefulness,
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APPENDIX

The Boards of Directors of the American Society of
Nuclear Cardiology and the Society of Nuclear Medicine
have reviewed and approved this position statement with the
belief that it provides balanced and objective information on
the value of atenuation correction for myocardial perfusion
SPECT imaging. However, to ensure that ihe most recent
information and diverse perspectives on attenuation correc-
tion were included in this statement, individuals with po-
tential conflicts of interest participated in the development
of this document. The following contributing authors have
provided declarations of potential conflicts of interest as
listed and have excluded themselves from the final position
statement review and approval process: Timothy M. Bate-
man, M, stock ownership {Cardiovascuiar Consultants
Tmaging Technologies, Inc) and research granis (ADAC
Laboratories, Inc, and Pupont Pharmaceuticals), and §.
James Cullom, PhI3, and Erest V. Garcia, PhD, royalties
from the sale of EXSPECT 11 software (ADAC Laboratories,
Inc}.
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JOINT POSITION STATEMENT

On the basis of current information, the American Society of Nuclear Cardiology and the Society of Nuclear
Medicine recommend that, when available and teclmically feasible, attenuation correction should be used i
addition to electrocardiography gating with single photon emission computed tomographic (SPECT) myocardial
perfusion imaging to maximize is diagnostic acouracy and clinical usefulness.

American Society of Nuclear Cardiology and
Society of Nuclear Medicine joint position
statement: Attenuation correction of myocardial
perfusion SPECT scintigraphy

Gary V. Heller, MD, PhD, Jonathan Links, PhD, Timothy M. Bateman, MD, Jack A.
Ziffer, MD, PhiD, Edward Ficaro, PhD, Mytan C. Cohen, MD, MPH, and Robert €,

Hendel, MD

INTRODUCTION

The Society of Nuclear Medicine (SNM}, founded
in 1953, and the American Society of Nuclear Cardi-
ology (ASNC), founded in 1993, are professional
medical societies whose missions are 3-fold: (1) to
facilitate optimal delivery of nuclear medicine/mclear
cardiology services through professional education,
(2} to support research, and (3} to establish standards
and guidelines for training and practice. Recently,
both socicties recognized affenuation correction of
myocardial perfusion single photon emission com-
puted tomography (SPECT) studies as a potentially
important means of distinguishing attenuation artifact
from coronary artery disease, and they issued a state-
ment to this effect.! Since that publication, additional
scientific studies have been published. Manufacturers
have substantially improved commercially available
and validated attenuation correction approaches, and
there is now a growing acceptance of the teclmology
by clinicians, As a result, the boards of ASNC and the
SNM have determined that, in the interest of the
highest-quality patienf care, a new staterment should be
made regarding attenuation correction.

Reprint requests: American Society of Nuclear Cardiology, 9111 Old
Georgetown Rd, Bethesda, MD 20814-1699; adnin@asnc.org.

J Nuel Cardiol 2004:14:229-30.

Copyright € 2004 by the American Sociely of Nuclear Cardinlogy.
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JUSTIFICATION

Following its initial description and demonstration,?
multiple investigators have shown that attenuation cor-
rection adds to the diagnostic accuracy of stress myocar-
dial perfusion SPECT.37 Single-institution trials were
followed by independent multicenter trials by use of
different hardware/sefiware approaches that clearly dem-
onstrated the utility of attenuation correction.® ' In a
prior joint statement, the SNM and ASNC concluded that
“the objective technigue of attenuation correction has
become a method for which the weight of evidence and
opinion is in favor of its usefulnsss.”! At that time,
however, concerns regarding the level of validation and
quality-contro! aspects of the cxisting commercial sys-
tems limited the emphasis that could be included in the
statement.

The ability to accurately perform attennation correc-
tion with validated commercial hardware/software solu-
tions by use of strict quality-control measures enhances
the interpretive confidence and accuracy of SPECT
myocardial perfusion imaging. With recent publicatious
further validating atienuation correction by using a vari-
ety of methods including electrocardiography (ECG)-
gated SPECT imaging,'™'® there has been growing
clinical acceptance of attenuation correction by practi-
tioners. Recenr investipations have also demonstrated the
possibility for stress-only imaging in selected patients,
therefore improving laberatory efficiency.!”™®

As a result of these developments, several manufac-
turers now have coemmercial hardware/software ap-
proaches that have been clinicafly validated and have
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implemented quality-control schemes in association with
attenoation coirection. ASNC and the SNM thus believe
a more supportive stafement of the utility of attenuation
corTection is justified.

PRERECQIISITES

There are important prevequisites for the incorpora-
tion of attenwation cortection fito routine clinical prac-
tice; these prereguisifes cover acquisifion, processing,
and interpretation.*

1. High-quality transmission scans and sufficient trans-
mission counts with low cross-talk from the emission
radionuclide are essential to reduce the propagation of
noise and error into the corrected emission images.

2. Quality-control procedures for image registration
should be vsed for projection data acquired by use of
sequential transmission-emission imaging protocols
{eg, computed tomography—SPECT systems).

3. Motfion coriection, scatter correction, and resaiution
recovery should be used with attenuation comrection.

4. Attenuation correction should be employed coneur-
rently with ECG-gated SPECT imaging.

5. Technologists must have adequate training in the
acquisition and processing of attenuation-comected
studies. Physicians must have adequate training in the
interpretation of attenuation-comected images.

6. Physicians should view and interpret both uncorrected
and cotrected images.

CLRNICAL SIGNIFECANCE

It is the position of ASNC and the SNM that
incorporation of attenuation correction in addition to
ECG gating with SPECT myocardial perfusion images
will improve image quality, interpretive certainty, and
diagnostic accuracy. These combined results are antici-
pated to have a substantial impact on improving the
effectiveness of care and fowering health care costs.
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Why Hybrid SPECT/CT?

What can Hybrid SPECT/CT imaging do for you?

¢ Help expand your referral base
= Help enable change in your patient management
* Help increase your diagnostic confidence

= Help speed-up your interpretation & diagnosis
» Help prepare for challenging surgeries
e Helpin treatment plonning or in follow-up

Why SPECT and CT?

Nuclear Imaging is based on the bio-distribution of a radiotracer
over time ond space, revealing functional characteristics of
diseases. However, it lacks accurate anotomic localization ond
characterization of findings.

CT provides informotion on organ size and tissue density, os well as
its localization. Diagnosis and characterizotion of disease by CT is
based on morphologic criteria fi.e., size, texture ond tissue density).

However, structural dota does not necessarily correlate with the
metabelic status of disease. Therefore, NM and CT complement each
other in terms of diagnostic information.

How does Hybrid SPECT/CT work?

The SPECT part of the SPECT/CT procedure is performed by a duat-head
gamma camera, and the CT imaging is done by the integrated multi-
slice CT. For AC or localization purposes, the CT imaoges are acquired
either before or ofter the SPECT acquisition. Precise image registration
is made by mechanically integrating the SPECT system with the CT
system in order to ensure alignment of the NM and CT data sets. CT
data is used to correct the ernission data for tissue attenuation and
localize the NM uptake on the anatornical (CT) images.

Hybrid systems positioning by CT clinical applications

CT Anatoinical Mopping

&eslicacy 4-slica CT 8-glice CT 16-slica CT
13 sec/rotation 1sac/rotation 0.8 sec/rotation 0.5-0.8 sec/rotation
5 mm slices 2.5 mm slicas 1.25mmslices 0,625 mm slicas

General purpose SPECT/CT Procedures*

Care areas for SPECT/CT include but are not limited to imaging of/for
the following:

e Tumors

e Thyroid disorders

s Parathyroid disorders

= Skeleton disorders

= Inflammation or infection
¢ Lymphatic systern

¢ Heort disorders

e Brain disorders

e Other organs

Qvarian cancer SPECT scon.
Courtesy of UZA, Antwerp, Belglum. Prof, Stroobants & Dr. Huyghe.

3D Fusion of NM uptake with CT.

Heart/Pulmonary SPECT/CT Procedures

s Myocardial perfusion imaging with CT AC

e Cardiac SPECT/CTA for assessing the significance of coronary
artery lesions

»  Coronary artery calcification for short- and long-term risk stratification

e Pulmonary artery imaging for assessment of pulmonary embolism

o‘ ; =

MPISPECT & CT CaSc. Courtesy of Rambam Hospital; Hoifa, Israel.

*Procedure Guideline for SPECT/CT Imaging 1.0 lappraved by the Board of Directars of the SNM an April 30, 20061,
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Voice of Customers**: "..referral physicians are requesting SPECT/CT and our competitor hospital is getting one, therefore we expect tolose
buswness unless we can offer it ..." "thybrid will deliver) better quality imaging and patient core with accurate cardiac |nterpretut|ons

.. building our hospital's cancer practice and the ability to perform speciali

ized studies like Octreotide is important..”

How can Hybrid SPECT/CT help impact your clinical practice?

May help diagnosis when using nuclear imaging procedures
May help increase NM study clarity

May help show lesions that could be overlooked by nuclear
imaging alone

May help improve NM image quality by reducing
attenuation ortifacts

May help quantify tracer uptake

Current SPECT/CT use patterns**

What percentage of all studies performed using each SPECT/CT
system at your facility would fall into each of the following categories?

Stand-clone CT
studies performed
using a SPECT/CT
system 8%

S?‘LT(NF,

wstom 29%

SPECT/CT Owners, n=75

In what situations could SPECT/CT be useful?

High suspicion for active disease, or known structural

pathology, as SPECT/CT may localize multiple sites and define

extent of disease

Planning treatment: medicol, surgical or radiation therapy

Monitoring response to treatment

Based on previous anatemic imaging, such as:

— Abnormal structural findings of equivocal functional
significance, either at diagnosis or posi-treatment

~ Absence of overt structural pathology in the presence of high
clinical suspicion

*Nuclear Medicine Hybrid SPECT/CT Research, Quantitative Report prepared for
GE Healthcare by ITG Morket Research; November 18, 2013.

=2 Actuol throughput, revenues ond expenses will vary depending on specific
costs, savings, procedures, etc. Third parly reimbursement omounts ond coverage
policies for specific procedures will vary by payer, time period, location ond other
criterio. You should consult with your reimbursement manager or healthcare
consultant prior ta submitting claims or exponding service.

© 2014 General Electric Company. All rights reserved.

GE and the GE M

Bone metastases in ytic/Sclerotic CT lesions
at D9 vertebra level and right lliac bone.

Courtesy of Rambam Hospital; Haifg, Isroel,

How can Hybrid SPECT/CT help impact your financial performance?

Faster interpretation may help drive high throughput workflow,
potentially increasing income

Mare informative reports may help enhance your competitive edge,
expanding your referral base for higher income potential
Reimbursement for CT in hybrid scans may help increose income
for better ROP***

Backup CT may help improve resource utilization for better RO

Melenoma on the left ouricle,

Courtesy of UZA, Antwerp, Belgium.
Prof. Stroobants & Dr. Huyghe,

Uptake in the 3¢ MTP joint area.
Co-registered low dose CT reveals destruction
of the metatarsal & luxation of MTP joint.
Courtesy of UZA, Antwerp, Belgium,

Prof. Stroobants & Dr. Huyghe,

Intense uptoke (somtosatin receptor activityl in a lorge mesenteric tumor
causing intestinal occlusion,

SPECT/CT olsa reveals smoll local metastasis,
Courtesy of Dr. Ph, Declerck, Clinic Saint Jean, Belgium.

gehealthcare.com

onogram are trademorks of General Electric Company JB19584X%
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New generation general-purpose SPECT/CT myocardial perfusion imaging
improves diagnostic accuracy and reduces radiation exposure compared to
traditional SPECT

Nicholas Patcheti MD, Azron Sverdiov MD, Edward § Miller MD PRD

Section of Cardiovascular Medicine, Boston University School of Medicine, Boston MA

Purpose: While improvements in accuracy and reduction in radiation exposure in myoccardial perfusion imaging
have been demonstrated with new ‘cardiac only' SPECT cameras, general-purpose wide field-of-view SPECT
cameras continue 1o be used for the majority of cardiac nuclear imaging. Since nearly % of SPECT systems in
the US are over 10 vears old, many are due for replacement. It is unclear whether new generation general-
purpose SPECT/CT systems improve diagnosiic accuracy in cardiac nuclear imaging compared to older
systems. This study aims to shaw whether replacement of an older general-purpese SPECT camera (Siemens
eCAM, Gd153 AC} with a new SPECT/CT systewn (GE N\ 670 SPECT/CT with GE Evolution® software)
results in Improvements in diagnostic accuracy or decreased patient radiation exposure in patients undergoing
myocardial perfusion imaging (MP1).

Methods: Patlents who underwent SPECT MPI and then had coronary angiography within 8 months were
identified from fwo cchorts: Cne group pricr immediately prior to retiting the old scanner (SPECT group; n=280)
and another starting one year after implementation of the new scanner (SPECT/CT group, n=277}. Resulis of
SPECT imaging and coronary angiography were compared to assess the accuracy of SPECT MPI in each
group. Radiation exposure was estimated from both radicisotope dose and CT imaging. Among patients who
had CT aftenuation correciion, presence or absence of coronary artery calcifications was identified from the
repor. i

¥

Resulis: Compared to the SPECT group, the SPECT-CT group had decreased overall per study false positive
results (21 vs. 58%; P=.008) and increased true positive results (63 vs. 22%; P=.004), resulling in an increase
i the overall positive predictive value (PPV) from 0.28 o 0.75. At the individuat vesse! level, PPV for perfusion
findings in the LAD territory increased from 0.47 to 0.92 due a significant increase in true positive results (46 vs.
22%, P=0.05), Mean radiation exposure decreased from 13.56 mSv to 11.68 mSv (P=.02). On rmultivariate
analysis, the strongest predictor of true positivity was the camera system, which correlated strongly with
coronary calcifications noted on attenuation correction CT.

Conclusions: Replacement of an older SPECT system with a new generation general-purpose SPECT/CT system
with resolution recovery software resulted in a significant improvement in PPV and a decrease in radiation
exposure. This data suggests that upgrading older SPECT with newer SPECT/CT systems improves quality of
patient care.

ipures Accuracy of SPECT MPI tests
Significant values representing improvement are in bold. Significant p values representing worsening are in Jtafics.

Positive predictive values of SPECT MPI {with 85% (I

SPECT SPECT-CT
{AD 047 (2Bio.71) | 082 (75t010)
X 0506 {24t .76) 075 (45tp1.0)
ReA 060 {39t 81) 082 (59t01.0)
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Test overali

Significance of changes in prevalence of different test putcames {p values):

LAD
LCX
RCA

Test overall

LU,ZE {.11to 44) I 875 (5610 .94) !

TP fF ™ Fi
G.054 0.034 Q.14 0.147
0,51 G.24 0.14 0.014
0.74 0.16 0.084 <G.001
l 0.004 1 0.008 0.22 ' 0.34 ‘
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CONTINUING EDUCATION

SPECT/CT#

Andreas K. Buck', Stephan Nekolla!, Sibylle Ziegler!, Ambros Beer’, Bernd J. Krange!, Ken Herrmann',
Klemens Scheidhauver!, Hans-Juergen Wester!, Ernst . Rummeny?, Markus Schwaiger!, and Alexander Dizezga'

! Bepariment of Nuclear Medicine, Technische Universitdt Minchen, Miinchen, Germany; and 2Depariment of Radiology, Technische

Universitar Minehen, Minchen, Germany

In view of the commercial success of integrated PEY/CT scan-
ners, there is an increasing interest in comparable SPECT/CT
systems. SPECT in combination with GT enables a direct come-
lation of anatomic information and functicnal information, result-
ing in better localization and defirition of scintigraphic findings.
Besldes anatomic referencing, the added value of CT coregistra-
tion is based on the atienuation correction capabilittes of GT. The
number of clinical studies is limitad, but pilot studies have indi-
cated a higher specificity and a significant reduction in indetermi-
nate findings. The superiority of SPECT/CT over planar imaging
or SPECT has been demonstrated in bone scintigraphy, somato-
statin receptor scintigraphy, paraihyroid scintigraphy, and adre-
nal gland scintigraphy. Also, rates of detection of sentinel nodes
by biopsy can be increased with SPECTACT. This review high-
lights recent technical developments in integrated SPECT/CT
systems and summarizes the current literature on potential ¢lin-
ical uges and future directions for SPECT/CT in cardiac, neuro-
logic, and oncologic applications.

ey Weords: scintigraphy;, SPECT, CT, PET; hybrid imaging
J Muct Med 2008; 48:1305-1318
DOI: 10.2867/inumed. 107.050195

ybrid imaging techniques allow the direct fusion of
morphologic information and functional infoemation. Since
its introdaction to clinical medicine in 2001, PET/CT has
become the fastest growing imaging medality (1,2). CT
coregistration has led to definite diagnoses by PET and
more acceptance of functional imaging. Recently, integrated
SPECT/CT scanners have been made available. With
SPECT/CT, lesions visualized by functional imaging can
be correlated with avatomic structures. The addition of
anatomic information increases the sensitivity as well as the
specificity of scintigraphic findings (Fig. 1). SPECT/CT has
an additional value in sentinel lymph node (SLN} mapping,

Racaived Mar. 26, 2008; revision aceepted Jun. 20, 2008,

For correspordence or reprints contact: Andreas K. Buck, Department of
Nuclsar Madicine, Technische Universitat Minchen, Ismaninger Strasse 22,
D-81875 Munich, Germany.

E-mail: andreas.buck@tum.de
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2008.
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especially in head and neck tumors and tmors draining into
pelvic nodes. In addition to improved anatomic localization
of scintigraphic findings, SPECT/CT offers the opportunity
to add true diagnostic information derived from CT imaging.
Given the growing number of studies demonstrating the
added value of hybrid SPECT/CT relative to single-imaging
maodalities, it appears likely that this promising technique
will play an increasingly important role in clinical practice,
The broad specizum of existing SPECT tracers and their
widespread availability suggest that SPECT/CT can be
complementary to PET/CT.

TECHNICAL ASPECTS OF SPECT/CT

Before the introduction of dedicated SPECT/CT cameras,
various software algorithms were established to allow image
fusion for anatomic imaging (CT or MRI) and functional
imaging (SPECT) {3}. In the early 1980s, efforts were made
to allow image fusion in brain studies. Current software
algorithms permit highly accurate coregistration of anatomic
and functional datasets. This kind of nonrigid image coregis-
tration is therefore a regular component in daily clinical
practice, such as image-guided surgery or radiation treatment
planning. However, motion artifacts markedly affect image
fuston in the thorax, abdomen, pelvis, or head and neck
region when CT and SPECT acquisitions are obtained sep-
arately (4,5). Functional images of the thorax or the abdomen
contain fittle or o anatomic landmarks that can be correlated
with anatomic referenice points. Moreover, the chest and the
abdomen do not represent rigid structures. Differences in
patient positioning and respiratory motion make the correct
alignment of anatomic and fenctional images even move
complicated. More recently, 3-dimensional elastic transfor-
mations or nonlinear warping has been established to further
improve the accuracy of image fusion. With these modern
approaches, the accuracy of software-based image coregis-
tration is in the range of approximately 5--7 mm (6). Although
software algorithms are not in widespread clinical use for
image coregisiration of the abdomen or the thorax, this
technology will stitl play an important role by allowing the
correction of misregistrations atiributable to patient motion
or breathing artifacts, which may also arise from integrated
SPECT/CT cameras.

SPECT/CT « Buck et al. 1305
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attenuation correction

without CT with CT

attenuation correction

FIGURE 1. Impact of CT attenuation
correction. Upper row (myocardial perfu-
sion scintigraphy) shows attenuation of
9MmTc-MIBI uptake in inferior myocar-
dium. CT-corrected image demonstrates
normal perfusion of inferior myocardium
(green circles). Middle row (skeletal scin-
tigraphy with ®°mTc-hydroxymethylene
diphosphonate) shows superior localiza-
tion of bone metastasis in os sacrum
(green circle) after CT attenuation cor-
_rection. Lower row shows CT attenuation
correction of brain study (®*™Tc-iodoben-
zamide SPECT). Without CT attenuation
correction, background activity may be
overestimated, especially in peripheral
structures (red circles) and may appear
with similar intensity as pathologic find-
ings (e.g., skeletal scintigraphy, middle
row).

cardiac

skeletal

brain

Initial work was done by Hasegawa et al., who intro-
duced a system that is capable of simultaneous CT and
SPECT acquisitions (7). This group was the first to dem-
onstrate that CT data can be used for attenuation correction,
allowing superior quantification of radiotracer uptake. This
technology translated into the first commercial SPECT/CT
system, Hawkeye, which was introduced by GE Healthcare
(8). Here, the modalities are combined, allowing sequential
CT and SPECT acquisitions with only an axial shift of the
patient between measurements. An enhanced version de-
veloped by GE Healthcare contained a 4-row multidetector
CT capable of acquiring four 5-mm slices instead of one
10-mm slice. Philips combined a 6- or 16-slice CT scanner
with a Skylight double-head camera system (Precedence).
Philips also introduced a system for scientific purposes
combining SPECT with 64-slice CT. Siemens Medical
Solutions combined an E-Cam dual-detector +y-camera
system with optional 1-, 2-, or 6-slice CT. With both
systems, slice thickness can be adjusted from 0.6 to 10
mm, and the scan speed is <30 s for a 40-cm axial field of
view. With the availability of coregistered CT information
for the patient, methods that include spatially dependent
collimator deblurring become feasible (9). Algorithms that
combine this approach with attenuation on scatter correction
(both based on CT information) have been implemented in
SPECT/CT systems and may enable quantitative SPECT
(10).

SUGGESTED PROTOCOLS FOR SPECT/CT

Although planar imaging and SPECT are routinely per-
formed studies and respective protocols have been doc-
umented for various clinical settings, the roles of CT
coregistration and specific imaging protocols have not yet

1306

been clearly defined. In general, instead of standard proto-
cols, combined SPECT/CT procedures should be selected
on an individual basis and should reflect clinical needs.
The radiation dose delivered by CT is a major issue in
this regard, because diagnostic CT can increase the over-
all radiation dose by up to 14 mSv (/7). Low-dose CT is
associated with relatively low radiation doses of 1-4 mSv
and should be sufficient for anatomic referencing of SPECT
lesions and attenuation correction (Table 1). Usually, if a
recent contrast-enhanced diagnostic CT scan is available,
there is no need to perform another contrast-enhanced CT
scan during SPECT/CT. Also, when SPECT/CT is per-
formed for treatment monitoring and follow-up, low-dose
CT should be sufficient. Therefore, the use of low-dose,
nonenhanced spiral CT can be recommended in most cases
when SPECT/CT is performed for anatomic referencing or
attenuation correction. The standard protocol for integrated
SPECT/CT at our institution (Siemens Symbia 6) is shown
in Table 1.

When SPECT/CT is performed for tumor staging or re-
staging, the detection of small pulmonary nodules that may
be negative on functional imaging is important. Therefore,
the acquisition of an additional low-dose CT scan of the
thorax during maximal inspiration should be considered for
patients at risk for the presence of lung metastases (Table
1). This strategy applies especially to patients who have
high-risk differentiated thyroid cancer and are undergoing
radioiodine scintigraphy. In this setting, an additional
40-mA low-dose CT scan acquired during inspiration is a
feasible approach, because it has been demonstrated that
a reduction of the tube current to 40 mA results in satis-
factory image quality and reduces overall radiation expo-
sure (/1).

Tue JournaL oF NucLear MepiciNe = Vol. 49 « No. 8 « August 2008
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TABLE 1

Suggested CT Protocols® for Inclusion in Noncardiac SPECT/CT Protosols

Protocol

Parameter

Comments

SPEGT-guided
low-dose CT

SPECT-guided
diagnostic CT

Indications (gensral)

Indications {gpecific)

Field of view

CT cverview (fopogram)
CT scan {fomoggram)
Secan direction

Tube cirent

Tube voltaga
GCollimation

Slice thickness

Braathing pratocol
(general)

Breathing protocol
(screening for lung
metastases)

Radiation dose (in addition

to that of SPECT)
Indications {general)

Indications (specific)

Field of view

CT overview (fopogram)
CT scan {tomogram)

Scan direction
Scan delay

Tube current
Tube volage
Collirnation

Slice thickness

Breathing protocol
(general)

Breathing protocol
{scresning for lung
metastases)

Radiatiory dose {in addition

to that of SPECT)

Prefarred protocel when recent diagnostic CT és avallable and when ioliow-up
studies are performed (monllering of responss to treatment)

Further apatomic localization or characterization of focal pathology present
on pianar ar SPECT fmages, e.g., at bone scintigraphy, ™1 scintigraphy
{thyroid cancar), sentinet nods scintigraphyy, *#vTc-MIBI SPECT (parathyroid
tumors), 12%-MIBG SPECT (adrenocortical turmors), or 1 lin-pentetrectide
imaging {neuroendocrine tumors)

Inciuding all areas with nonclassifiable scintigraphic lesions, e.g., cervical,
thoracic, and abderninal regions, pelvis, skull, extremities, or any
combination of these

Covering field of view as indicated earlier

Caudocranial

20-40 mA

130 kv

Depending en T scanner; thinnest possible colimation for optimal multiplanar
recenstructions; in areas prone to breathing artifacts, thicker collimation may
be necessary fo reduce scan duration and to mirgmize motion anifacts

S mm; increment of 2.5 mm; thinnest possible slice thickness with overlap in
reconstruction increment necessary for cptimat 3-dimersional
reconstructions

Shallow breathing: breath holding in expiration when lower thorax is scanned

Maximum inspiration durng acguisition of T

2-4 mSy (depending on field of view in z-axis)

Preferved protocol when recent diagnestic GT is not available and when
detailed anatomic tnformaticn is mancdatory to address clinical neads

Further anatornic localization or characterization of lesions present at bone
scintigraphy, '3 seintigraphy {thyroid cancer, carvical region), 2™ Te-MIBI
SPECT (parathyroid tumors), 1#3-MIBG SPECT, or 1*'k-pentetrectide imaging,
especially when sufficient diagnostic accuracy cannot be expected from
low-dose GT {e.g., when lesions ars suspected in mediastinum or in proximity
of liver or intestinal structures)

Including areas with lesions present on planar or SPECT images or areas with
suspected lesions {e.9., upper gasirointestinal tract for deiection of
pheochromocytoms)

Covering field of view as indicated eatlier

Specific protocols skould be selected accarding to clinical nesds (e.g., 3-phase
C7 of tiver)

Caudocranial

6080 s aiter start of intravenous injection of contrast material {depending on
field of view in z-axis)

100 mA

130 kY

Depending on GT scanner,; thinnest possible collimation for optimal multiplanar
reconstructions; in areas prone to breathing artifacts, thicker collimation may
be necessary to reduce scan duration and to minimize motion artifacts

§ mm; increment of 2.5 mm; thinnest possible slice thickness with overlap in
reconstruction increment necessary for optima! 3-dimensional reconstructions

Shaliow breathing; breath holding in expiration when lower thorax is scanned

Breath holding in maximum inspiration during scquisition of CT

6-14 mSvy (depending on field of view in z-axis)

*Performed directly before or after SPEGT acquisition.

SPECT/CT » Buck et al. 1307
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TABLE 2
Suggested T Protocols for Inclusion in Cardiac SPECT/CT Protocols
Protocol Parameter Compnants
Low-dose cardiac OF ndications Coronary artery calcium {CAC) scoring; attenuation corraction

CT quarview (fopogram)
CT scan fiomogran)
Field of view
Acquisition
Tube current
Tube voltage
Stice thickness
Breathing protocot
Radiation dose {n addition
to that of SPECT)}
Diagnostic cardiac indications
CT B4-slice CT)
CT scan (tomogram)
Field of view
Acguisttion
Scan delay

Tube current
Tube voltage
Collimation

Slice thickness
Breathing pretocol

Radiation dose {in addition
to that of SPECT)

140--180 mim

Electrocardiographic gating mandatory for CAC scoring
Stemum-tharacic spine (140180 mm)

Diastelic phase

20-40 mA

130 kv

=3 mm; incremeni of =3 mm

Bieath holding

1-3 m8v

CT corcnary angiography

Electrocardiographic gating mandatory

Stemsurn=thoracic spine {140-180 mm)

Diastolic phase

“Bmart preparation” (—~10 s after stari of Intravencus injection
of conirast material 100 mLY; flow rate of 4 mL/s)

=200 mA

130 kv

Thinrest possible collimation necessary for optimal 3-dimensional
reconstrictions

=3 mm; increment of =3 mm; thinnest possible slice thickness
with overlap in reconstyuction increment necessary for optimal
3-dimensional reconstructions

Breath holding

4-14 mSv

Compared with PET/CT, diagnostic CT protocals including
intravenous or oral contrast agent enhancement are seldom
performed at SPECT/CT but may be appropriate in certain
clinical situations (Tables 1 and 2). These protocols will have
o be implemented and modified continually, especiaily with
the availability of new scamners offering very high spatial
resolution {G4-slice CT). Potential CT protocols suitable for
cardiac imaging are discussed later (Table 2},

SRECT/CT FOR SLN MAPPING

For patients with cancer, accurate lymph node staging is
mandatory for appropriate treatment planning. A combina-
tion of lymphoscintigraphy before surgery and mapping
with blee dye during surgery has been demonsirated tobe a
practicable approach for accurately locatizing the SLN.
Although most sentinel nodes can be identified during
surgery with a hand-held probe, SLN identification may
be impossible in certain cases. Localization with CT co-
registration beforc surgery may facilitate surgical access
and thus improve overall detection rates. The added value
of CT coregistration for SLN mapping has been demon-
strated by several groups. Although inguinal and lower
axillary nodes can be reliably detected on planar scinti-
grams, anatomic coregistration represents a valuable toof
for SLN detection in the pelvis, the mediastinum, or the

1308
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head and neck region. For patients with melanoma of the
head and neck or the trunk, a pilot siudy indicated that
SPECT/CT enabled the detection of sentine! nodes in up to
43% of patients with negative planar scintigrams (12}, For
patients with early-stage cervical cancer (/) and invasive
bladder cancer (14), better detection of sentinel nodes by
SPECT/CT than by planar scintigrams was described. The
CT poriion of the examination was especially helpful for
the identification of SLNs during surgery. For 20 patients
with head and neck cancer, Khafif et al. reported a sensi-
tivity of SPECT/CT of 87.5% (J5). SPECT/CT further
improved SLN identification and localization over those
provided by planar images for 6 patients (30%). For a series
of 34 patients, SPECT/CT identified sentinel nodes in 94%
of patients (32/34) and identified additional nodes in 15
(47%) of those 32 patients (16). More accurate localization
of SLNs in oral cavity sguamous cell carcinoma was
described by Keski-Santti et al. (7). Superior topographic
SEN identification was described in 2 further studies of
head and neck cancer or melanoma (12,78). )
Husarik and Steinert examined the added value of SPECT/
CTin breast cancer (Fig, 2) (19). For 41 consecutive patients,
findings {rom planar scintigrams and SPECT/CT were iden-
tical in only 7 patients {17%); SPECT/CT indicated the
correct anatomic tocalization in 29 patients (70%), according
to the American Joint Commitice on Cancer staging system

No. 8 « Augnst 2008
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(levels I-II). For 6 patients, additional SLNs were detected.
For 26 patients (63%), exact anatomic localization could be
derived exclusively from SPECT/CT,; 3 sentinel nodes close
to the injection site were not detected by SPECT but could be
clearly visualized by SPECT/CT. Similar findings were
described earlier by Lerman et al. (20). For 157 consecutive
patients, 13% of sentinel nodes were visualized by SPECT/
CT but not on planar scintigrams. Unexpected sites of
drainage and non-node-related hot spots were identified for
33 patients. For a prospective series of 51 patients, sentinel
nodes could be assigned to axillary levels I-III on the basis of
SPECT/CT data but not on the basis of planar images (21). In
a pilot study by van der Ploeg et al., SPECT/CT was superior
to SPECT for SLN detection; for4 of 31 patients, 6 additional
SLNs were detected by SPECT/CT, leading to a change in
management for 5% of patients because of upstaging in the
axilla (22). SPECT/CT has been shown to be especially
useful in overweight patients. In a prospective study of 220
patients with breast cancer, 122 patients had a body mass
index of greater than 25 (23). For 49 patients (22%), planar
images failed to identify a sentinel node. However, for 29 of
these 49 patients (59%), sentinel nodes could be identified by
SPECT/CT. Overall, the sensitivity of SPECT/CT in over-
weight patients was 89%. SPECT/CT was also superior to
blue dye labeling during surgery and identified sentinel nodes
in 75% of patients in whom the blue dye technique failed to
detect sentinel nodes. Although the current literature does not
indicate a major rele for SPECT/CT in SLN identification in
breast cancer, this modality may be helplul when the standard
approach fails to identify the SLN.

SPECT/CT IN SKELETAL DISEASES

For more than 30y, planar bone scintigraphy has been used
as a valuable method for sensitively detecting or character-

FIGURE 2. Accurate anatomic localiza-
tion of sentinel node In patient with
breast cancer by sentinel node scintigra-
phy (%™ Te-Nanocoll; Amersham) and CT
coregistration. Correct anatomic locali-
zation of sentinel node in left axilla is
illustrated by 3-dimensional projections
of fused images.

izing focal bone pathology; more recently, SPECT has been
used in this capacity (24). Although functional bone imaging
is a highly sensitive method, it lacks specificity (25). There-
fore, radiography, CT, or MRI is frequently performed after
bone scintigraphy to further characterize lesions evident on
bone scans. Integrated SPECT/CT offers a direct correlation
of focal bone pathology with anatomic structures and there-
fore minimizes the number of equivocal findings.

Applications in Malignant Skeletal Diseases

Screening for bone metastases and evaluation of the
treatment response are the most frequent indications for
bone scanning. Although the majority of bone metastases
appear as hot spots, some appear as cold lesions. Benign
lesions, such as hemangioma, may also appear as cold,
making the differential diagnosis problematic. The differ-
entiation of benign and malignant lesions can usually be
achieved with CT coregistration and is a major advantage
of SPECT/CT (Fig. 3). In addition, fused images can be
used to further guide biopsies of bone lesions.

A normal tracer distribution on planar bone scans usually
makes the use of SPECT/CT unnecessary. Although in many
cases the correct diagnosis can be derived from planar bone
scans, SPECT/CT is necessary to make the correct diagnosis
in cases of undefined lesions. In particular, scintigraphic
lesions in the spine or pelvis frequently may not be defined
exactly, requiring the additional use of CT or MRI. Recently,
image coregistration was demonstrated to be superior to
planar radiographic techniques or SPECT and proved useful
in further characterizing benign skeletal abnormalities. The
presence of accompanying complications, such as fractures
or compression of the spinal cord, can also be diagnosed in a
single examination (26).
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FIGURE 3. Patient with lung cancer and 2 hot spots, in lower lumbar spine and pelvis (os sacrum). (A and B) Planar scintigrams
from skeletal scintigraphy (#®Tc-hydroxymethylene diphosphonate). (C) Detailed view of pelvis with 2 hot spots (arrows). (D)
Transverse section of upper lesion in lumbar vertebra 5. (E) Small osteolytic lesion with intense tracer uptake indicating bone
metastasis in lower pelvis. (F) Fused image. (G and H) Spondylarthrosis of right facet joint with intense tracer uptake indicating

degenerative lesion.

The first report demonstrating the superiority of SPECT/
CT over planar imaging or SPECT was published by Rémer
et al. (27). In this retrospective study, SPECT-guided CT was
reported to clarify more than 90% of bone lesions that were
indeterminate at SPECT: 63% of indeterminate findings
could be definitely assigned as benign lesions involving
mostly osteochondrosis, spondylosis, or spondylarthrosis of
the spine; 29% of lesions could be clearly assigned as
osteolytic or osteosclerotic bone metasiases; and 4 lesions
(8%) remained indeterminate at SPECT/CT because of a
missing anatomic correlate. The majority of these lesions
were located in the ribs or scapula. Because the performance
of MRI in the thorax is affected by motion artifacts, the
authors concluded that even MRI might not be able to
confirm or exclude bone metastases in such lesions. The
study also indicated that exact maiching of functional and
anatomic data may be necessary, especially in small ana-
tomic structures. Small osteolytic bone metastases were
observed in close proximity to facet joints, potentially caus-
ing misinterpretation of lesions at SPECT. The concept of
Romer et al. (27) included the use of SPECT data for
determinatjon of the field of view for CT, resulting in reduced
additional radiation exposure. On a per-patient basis, the
mean radiation exposure from additional CT was as low as
2.3 mSv. SPECT-guided CT therefore results in acceptable
overall radiation exposure. The use of CT data for attenuation
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correction may also increase the performance of SPECT, but
this issue has not been studied in detail (28,29).

Using a combination of a dual-head SPECT camera and
a nondiagnostic low-dose CT scanner, Horger et al. were
also able to correctly classify 85% of unclear foci: in
comparison, 36% of such foci were correctly classified by
SPECT alone (30). Integrated SPECT/CT also seems to be
superior to side-by-side reading of SPECT and CT images.
Using juxtaposed CT and SPECT scanners, Utsunomiya
et al. demonstrated thal fused images were superior to side-
by-side reading for the differentiation of malignant from
benign lesions (31).

Applications in Benign Skeletal and Infectious Diseases

Even-Sapir et al. reported recently that SPECT/CT al-
lowed a definite diagnosis for the majority of indeterminate
scintigraphic findings in nononcologic situations (32). In-
fectious bone lesions, such as osteomyelitis, may be diag-
nosed by 3-phase bone scintigraphy with 99mTc-labeled
diphosphonates. This approach has high sensitivity but
lacks specificity. Another option is the nse of radiolabeled
autologous leukocytes (WBC), still considered the gold
standard for localizing an area of infection by scintigraphic
procedures. A more practicable approach is the use of
99mTe-labeled monoclonal antigranulocyte antibodies di-
rected against the CD66 antigen, which is expressed on
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granulocytes and macrophages. #™Tc-labeled ciprofloxa-
cin was recently suggested (o specifically detect infection
through the accumulation of the radiotracer in living bac-
teria. CT coregistration may improve the specificity as well
as the sensitivity of these scintigraphic techniques. CT is
able to detect small areas of cortical destruction and to
identify soft-tissue abscesses or empyema located in neigh-
boring soft-tissue structures. CT data can be correlated with
the accumulation of granulocytes or increased hone turn-
over, as indicated by scintigraphy, thus confirming or ex-
cluding infectious bone lesions. It is obvious that combined
imaging makes the interpretation of SPECT and CT easier
and more reliable.

The added value of SPECT/CT for diagnosing infections
has been demonstrated by several authors (33—40). Bar-
Shalom et al. recently evaluated the role of SPECT/CT in
the diagnosis and localization of infections by using ’Ga- or
1Tn-labeled WBC (33). The patients examined had fever of
unknown origin and suspected osteomyelitis, soft-tissue
infection, or vascular graft infection. SPECT/CT provided
additional information for the diagnosis and localization of
infections in 48% of patients (39/82). For 4 patients with
physiologic bowel uptake, SPECT/CT allowed the exclusion
of infection, and the diagnosis based on SPECT/CT was
incorrect in 2 other patients. The authors concluded that
SPECT/CT with 4’Ga- or ''In-labeled WBC made an in-
cremental contribution to scintigraphy by improving the
diagnosis, localization, or definition of the extent of disease.
Another study evaluated the performance of SPECT/CT in 28
patients with suspected bone infection or infection of ortho-
pedic implants. WBC planar scanning or SPECT accurately
detected infections in 18 of 28 patients, with true-negative
results in 10 of 28 patients; SPECT/CT provided accurate
anatomic localization for all lesions. There was a significant
clinical contribution of SPECT/CT in 36% of patients. For

patients with osteomyelitis, SPECT/CT was also able (o
differentiate soft-tissue from bone involvement and allowed
the cortect diagnosis of osteomyelitis in patients with struc-
tural tissue alterations attributable to rauma. The superiority
of SPECT/CT with '""In-labeled WBC over side-by-side
reading of SPECT and CT images was also suggested by a
recent pilot study (36).

The added value of integrated SPECT/CT relative to
triple-phase bone scintigraphy was evaluated by Horger et al,
(35). For 31 patients with pathologic results from a triple-
phase bone scan, the sensitivity and the specificity of SPECT/
CT were 78% and 86%; those of SPECT and planar imaging
were 78% and 50%, respectively. However, a combination of
SPECT and separately performed MRI, radiography, or CT
returned the highest sensitivity. SPECT/CT avoided false-
positive findings and reduced the number of equivocal
findings, but an additional benefit beyond the benefits
of separately performed imaging modalities has not been
demonsirated.

SPECT/CT IN DIFFERENTIATED THYROID CANCER

In patients with differentiated thyroid carcinoma, whole-
body imaging after oral administration of '*'T or '2[ is
commonly performed to identify residual or metastatic
disease. '*'I scintigraphy has a higher sensitivity than
morphologically based imaging modalities. However, the
interpretation of '3'T images may be difficult because of the
absence of anatomic landmarks. Therefore, precise localiza-
tion of hot spots is frequently not possible. Tn addition,
physiologic uptake of '*'T may cause false-positive findings
(Fig. 4). Integrated SPECT/CT potentially allows the differ-
entiation of physiclogic, artificial, and pathologic uptake of
1317 (41). In a retrospective study by Tharp et al., SPECT/CT
had an incremental diagnostic value for 41 of 71 patients

FIGURE 4. Exact delineation of focal
pelvic 13 uptake in patient with differ-
entiated thyroid cancer. (A and B) Planar
31| scintigrams (anterior view [A] and
posterior view [B]) showing focal tracer
uptake in left pelvic region (arrow). Lesion
cannot be definitely assigned as benign
or solitary bone metastasis. (C and D)
Corresponding CT section (C) and fused
SPECT/CT image (D) demonstrating non-
specific tracer uptake in diverticulum of
colon (arrow).
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(58%) (42). In particular, in the neck region, SPECT/CT
allowed the precise characterization of equivocal lesions for
14 of 17 patients and changed the lesion location for 5
patients. SPECT/CT also improved the characterization of
indeterminate findings as definitely benign in 13% of patients
(9/71) and the precise assignment of metastases to the
skeleton in 17% of patients (12/71) and to the lungs versus
the mediastinum in 7% of patients (5/71). SPECT/CT further
optimized the assignment of '*'I uptake to lymph node
metastases versus remnant thyroid tissue and to Iung ver-
sus mediastinal metastases. Overall, additional findings at
SPECT/CT had an impact on management for 41% of patients.

In a study by Yamamoto et al. of 17 patients with differ-
entiated thyroid carcinoma, fusion of SPECT and CT images
with external markers improved the diagnosis in 15 of 17
patients (88%), mainly because of beiter anatomic localiza-
tion of scintigraphic findings and differentiation of physio-
logic from specific uptake (43). Fused images resulted in a
change in management for 4 of 17 patients (24%). A pilot
study of 25 patients undergoing ablative radioiodine treat-
ment of the thyroid also indicated an added value of SPECT/
CT image fusion. Using an integrated SPECT/CT camera,
Ruf et al. reported superior anatomic localization of 44% of
suspected lesions (17/39) (44). The findings returned by
fused images influenced therapeutic management for 25% of
patients (6/24).

SPECT/CT IN PARATHYROID TUMORS

In primary hyperparathyroidism, ™ Tc-methoxyisobuty-
lisonitrile (MIBI) scintigraphy plays a minor role, because
bilateral neck exploration has a success rate of up to 95%.
However, with the increasing use of minimal invasive
parathyroidectomy, presurgical imaging and precise local-
ization of a parathyroid adenoma are critical for successful
surgery. For a series of 110 patients, Lavely et al. compared
the diagnostic performance of planar imaging, SPECT,

FIGURE 5. Parathyroid scintigraphy
with SPECT/CT. (A and B) Planar views
of #¥mTc-MIBI scintigraphy 60 min (A) and
15 min (B) after ®mTe-MIBI injection.
Arrows Indicate lesions. (C) Transverse
section of 99mTc-MIBI SPECT showing B
mildly intense focal lesion in right lower
neck region (arrow). (D and E) Corre-
sponding CT section (D) and fused image
(E) indicating parathyroid adenoma be-
low right thyroid gland (arrows). (F and G)
Demonstration of parathyroid adenoma
(arrows) in corresponding coranal CT (F)
and SPECT/CT (G) images.
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SPECT/CT, and single- and dual-phase **"T¢-MIBI parathy-
roid scinligraphy (45). In this prospective siudy, dual-phase
planar imaging, SPECT, and SPECT/CT were significantly
more accurate than single-phase early or delayed planar
imaging. Early-phase SPECT/CT in combination with any
delayed imaging method (planar or SPECT) was superior
to dual-phase planar imaging or dual-phase SPECT with
regard to sensitivity, area under the curve, and positive
predictive value (PPV). Sensitivity ranged from 34% for
single-phase planar imaging to 73% for dual-phase studies
including an early SPECT/CT scan. The PPV was as high
as 86%—91% for dual-phase studies including an early
SPECT/CT scan. The specificity was greater than 98% for
all of the imaging techniques, and the negative prediclive
value was greater than 95%. Furthermore, early SPECT/CT
had a higher sensitivity and a significantly higher PPV than
delayed SPECT/CT. The authors therefore concluded that
CT coregistration is a valuable tool for the precise delinea-
tion of parathyroid adenomas (Fig. 5).

Superior localization of parathyroid adenomas was also
reported by Harris et al. (46). For a series of 23 patients,
SPECT/CT performed well for the detection and localization
of solitary adenomas (89%), but performance for the detec-
tion of multifocal disease was reduced. In a pilot study, Ruf
et al. performed low-dose CT for attenuation correction
and reported that the sensitivity of attenuation-corrected
99mTe-MIBI SPECT/CT was only slightly higher than that
of non—attenuation-corrected SPECT (47). Also, Gayed et al.
reported that SPECT/CT was only of limited value (8% of
patients) (48). On the contrary, a retrospective study indi-
cated a change in therapeutic management for 39% of
patients (14/36) because of the localization of ectopic para-
thyroid adenomas or accurate localization in patients with
distorted neck anatomy (49). Because of some inconsistent
reports, a definite role of SPECT/CT in the imaging of
parathyroid adenomas has not yet been indicated, and eval-
uations with larger patient cohorts are needed.
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SPECT/CT IN TUMORS OF SYMPATHETIC NERVOUS
SYSTEM AND ADRENCCORTICAL TUMORS
Morphologic imaging modalities, such as CT or MRI, offer
high sensitivity for the detection of tumors of the sympa-
thetic nervous system. The major advantages of radionuclide
imaging, such as 'Zl-metaiodobenzylguanidine (MIBG)
SPECT, !8F-r-3,4-dihydroxyphenylalanine PET, or ''C-
metahydroxyephedrine (HED) PET, are high specificity,
which can be used to better characterize lesions, and superior
differentiation of scar tissue and residual tumor after surgery
(Fig. 6) (50,57). Radionuclide imaging is also helpful for the
detection of extraadrenal tumor sites. In a prospective study,
Franzius et al. evaluated the clinical use of 'PI-MIBG
SPECT/CT in 19 patients with a variety of tumors of the
sympathetic nervous system, including neuroblastoma and
pheochromocytoma (52). '*I-MIBG SPECT/CT had a sen-
sitivity (93%) similar to that (99%) achieved by PET/CT with
1C-HED as a tracer. "'C-HED PET/CT was demonstrated to
show a higher spatial resolution and to return a final diagnosis
within 30 min. SPECT/CT was compromised by a longer
examination time and the need for delayed imaging (24 h
after tracer adminisiration). However, no superiority of PET/
CT over SPECT/CT was observed. Because of the high cost
and low availability of HC, '3-MIBG SPECT/CT seems to
be appropriate for the imaging of tumors derived from the
sympathetic nervous system, such as neuroblastoma, pheo-
chromocytoma, ganglioneuroblastoma, and paraganglioma.
Scintigraphic techniques also complement anatomically
based imaging modalities for the evaluation of adrenocortical
disease. The impactof hybrid SPECT/CT on the performance
of functional imaging, such as "*Se-selenomethylnorcholes-
terol or '3'I-iodocholesterol imaging, remains to be deter-
mined, because only scant data can be found in the literature.

Ina pilot study, Even-Sapir et al. reported a change in clinical
management for a few patienis undergoing »Se-cholesterol
SPECT/CT (53). Despite an obvious lack of clinical studies
demonstrating the superiority of SPECT/CT over separately
performed imaging modalities, it can be speculated that
hybrid imaging will increase diagnostic accuracy and
may lead to the more frequent use of functional imaging
technigues.

SPECT/CT IN NEUROENDOCRINE TUMORS

Neuroendocrine tumors usually exhibit increased expres-
sion of somatostatin receptors (SSTR), enabling their de-
tection through the specific binding of radiolabeled ligands,
such as ''!In-octreotide or !!'In-pentetreotide. SSTR scin-
tigraphy is predominantly used for the detection of primary
tumors or hepatic or mesenteric metastases but can also be
used for assessment of the response to treatment with
somatostatin analogs. The number of publications illustrat-
ing the added value of CT coregistration for SSTR planar
imaging or SSTR SPECT is limited. The largest study to
date evaluated SSTR SPECT/CT in 72 patients with various
neuroendocrine tumors, including 45 carcinoid tumors,
medullary thyroid carcinoma, or islet cell tumors (54). No
additional information beyond that provided by planar
imaging or SPECT was achieved for 48 patients, whereas
SPECT/CT improved the localization of scintigraphic find-
ings for 23 patients (32%) and changed clinical manage-
ment for 14% of patients. For a series of 27 patients with
various neuroendocrine tumors, Even-Sapir et al. demon-
strated increased accuracy of detection of lesions by '3',
123-MIBG, ™Se-cholesterol, or !!!In-penetreotide SPECT/
CT (53). For one third of patients, a change in clinical

FIGURE 6. Diagnosis of pheochromo-
cytoma with *¥™Te-MIBG SPECT/CT. (A)
Planar image showing mildly intense focal
leslon extending to left suprarenal area.
(B-D) Corresponding sections of SPECT
(B), CT (C), and fused SPECT/CT (D)
images showing focal uptake extending
to enlarged left adrenal gland, indicating
pheochromecytoma. {E-G) Correspond-
ing transverse sections of right adrenal
gland showing additional hot spot and
enlargement of gland, indicating second
pheochromocytoma, which was proven
histologically. Lesion may be missed on
planar image (A) or overexposed irans-
axial SPECT image (B).
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management occurred. A significant impact of SPECT/CT
on therapeutic management was also demonsivated by Hillel
et al. for 29 patfents with carcinoid or other newroendocrine
tumors (353, The addition of clinically relevant information
for 40% of patients by SPECT/CT compared wilth SPECT
was described by Gabriel et al. (563,

SPECT/CT IN CARDIAC IMAGING

As an example of the increased interest in hybrid cardiac
imaging, the Society of Nuclear Medicine awarded its 2006
image of the year award to a cardiac SPECT/CT study {57).
This study demonsirated a defect in the inferior myocardiom
together with corresponding stenosis on CT angiography
{CTA). Combining function and morphology is highly at-
tractive for several reasons; improved diagnosis and logistics
as well as (lustrative visualization. In this review, we focus
on the methodologic perspective for hybrid SPECT/CT in
nuclear perfusion imaging (Table 2), because the number of
clinical procedures and research studies is stili smali com-
pared with the number of studies of conventional methods.
Where SPECT, CT, and SPECT/CT are positioned best in the
clinical decision-making process is outside the scope of this
review; discussion of this topic is ongoing and is the focus of
recent reviews (55-600). Specifically, Berman ¢t al. proposed
“possible risk-based strategies through which imaging might
be used to identify candidates for more intense prevention
and risk factor modification strategies as well as those who
would benefit from coronary angiography and vevasculari-
zatior” {59). We are convinced that cardiac SPECT/CT will
play a prominent role in these scenarios and have compiled
arguments ranging from improved attenuation correciion ©
the assessment of complementary information with the
potential of reducing radiation burden.

Use of CT for Attenuation Correction

Nonhomogeneous photon attenuation in the thorax is one
of the most notable limitations of myocardial perfusion
imaging. It creates the appearance of a nonuniform, regional
perfusion distribution even for normal hearts, thus limiting
clinical specificity. To overcome this obstacle, the correction
of photen atienuation requires the assessment of attenuating
tissue in the volume of interest (Fig. 1). Unfortunately,
cardiac imaging poses a particular problem for attennation
correction because of respiratory and cardiac motion, Tech-
nically, SPECT attenuvation corection with external sougces
was introduced in the early 1990s; retrospectively, however,
its success appears (o be rather Hmited. Thus, the integration
of CT componenis in 2000 was 2 major step forward, with
clinically relevant results being reported in larger studies
(61,62).

The technical developments were summarized in recent
review articles (3,63). Two different technical approaches
were previously investigated. The first was a protocol with a
radiation burden as low as possible (<0.5 mSv). The second
was a CT examination allowing diagnostic imaging that, for
cardiac imaging, would be either an assessment of coronary
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calcifications og, if the CT system were suitable, contrast-
based angiography {typically 1-3 mSv for calcium scoring or
4-14 mSv for CTA). It is important to note thar the actual
doses varied substantially for the imaging hardware and the
imaging protocol used and recently showed a trend toward a
decrease, at least for CTA studies, For the low-dose approach
and the corornary calcification scan, the contribution to the
overall dose is moderate; for SPECT and CTA, the contribu-
tions are almost the same {Table 23,

PET/CT studies have already shown that very low-dose
CT acquisitions are feasible for aflenuvation correction
(64). Koepfii et al. (65} and a recent study with SPECT/CT
confirmed these findings (66). However, a poleniial mis-
alignment between emission and ransmission data poses the
visk of incomplete correction and thus artificial perfusion
defects and requires careful quality control to avoid recon-
struction artifacts. PET/CT (67,68) and SPECT/CT (69,70)
studies have shown that the frequency of misalignment is
high (=50%) and that the consequences ate clinically
significant. Fortunately, a recent study with a digital phantom
showed that the effects of misalignment ave less severe for
SPECT/CT than for PET/CT, mainly because of reduced
spatial resolution (71). The alignment of SPECT and CT is
usually performed manually, a process that contributes to
certain variabilities. However, amtomated approaches for
quality control are under investigation (/0,72,73). It is
relevant that even low-guality CT scans for attenuation
correction provide clinically useful information. Goetze
et al. reported that for 10% of 200 patients, noncardiac-
related abnormaal findings were detected (68, 70). Similar data
with even higher incidence rates are availahie from cardiac
CT studies (74,75). Incidental findings may result in legal
liabilities. It is clear that modifications in the clinical reading
process are needed,

Cardiac SPECT Versus PET and Absolute Quantification

The superiosity of cardiac PET over cardiac SPECT was
demonsirated in several publications {3,58,71,76,77). How-
ever, in almost all of these ceports, non—attenuation-corrected
SPECT was used. Thus, assuming the avaiability of reliable
CT-based attenuation corvection for single-photon imaging
and given an ncreased tolerance of motion artifacts, new
studies should provide further insight inte whether PET will
remain superior, From a technical point of view, the capa-
bility of PET for absolute quantification in general and for
biood flow quantification in particular is a substantiz] advan-
tage, Nevertheless, through the use of animal models and 2
SPECT/CT system, it was shown that absolute activity values
can be generated when attepuation correction and partial-
volume effects are considered (78, 79). For assessing absolute
flow and coronary flow reserve, imaging with SPECT appears
o be promising but requires farge-scale validation work
{80-82).

integration of Calcium Scoring €T
In general, a trend toward the integration of low- and
mediwm-quality CT systems-—as opposed o high-end sys-
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terns suitable for contrast-enhanced CT of the coronary
arteries—into SPECT/CT devices has been observed, Con-
seguently, those hybrid systems are not necessarily suitable
for analysis of the vessel lumen with contrast agenis but
may be capable of the echnically less demanding imaging
of coronary calcium as a potential marker of atherosclers-
sis; however, this hypothesis has been debated in the lase
few years, It is not the aim of this review to repeat this
discussion, but some selected, potential hybrid applications
deserve mention.

A recent study investigaied the incidence of significant
caleifications tn 84 patienis referred for 3Rb PET with
adenosine stress (83). Non-conirasi-enhanced CT was used
for aitenuation correction. Thirty-four patients with negative
calcium findings also had normal PET results (negative
predictive value, 100%). The remaining 50 patients had
calcifications, and a myocardial perfusion defect was de-
tected in 13 patients (PPV, 26%; sensitivity, 100%; spacific-
ity, 484%). Using this combined approach, the investigators
concluded that myocardial perfusion PET could have been
obviated in 63% of patienis with no smoking history and ne
prior myocardial infarction or coronary revascularization
procedure and in 37% of the total patient cohort. Although
this study was a PET/CT study, this approach might allow a
nuclear scan in a resting state to be avoided, and the overall
radiation dose from SPECT/CT could be markedly reduced.
Similarly, Henneman et al. investigated the hypoenhance-
ment resulting from dalayed contrast agent washin in CTA
studies (84). On the basis of the fact that the scar scores
calcalated from SPECT myocardial perfusion imaging and
by CTA washin analysis corresponded well for SPECT and
CTA, another approach to avoiding a resting SPECT exam-
ination could be envisioned. However, although these studies
appear to be promising, the incremental value of assessing
coronary calcifications or coronary morphology as part of a
nuclear examination needs to be investigated in large pro-
spective studies, and it is too early to answer the question of
optimal work flow.

Mvocardial Periusion and CT Coronary Anglography

As with combined PET/CT acquisiticns of perfusion and
coronary morphology (83), visually very atiractive displays
can be created with SPECT/CT systems (86). In one of the
iargest studies to date, including 56 patients with a high
prevalence of coronary artery disease, the authors concluded
that “hybrid SPECT/CTCA imaging results in improved
specificity and PPV to detect hemodynamically significant
coronary lesions in patients with chest pain” (87). However,
this study also showed that the total radiation burden was as
high as 41.5 mSv.

It is interesting that the fusion approach is not restricted 1o
intepgrated devices (88,89). In particular, for CTA studies, the
integrated CT component is typically less advanced than
stand-alone CT. Thus, the use of external CT is feasible and
may even offer a resolution advantage. Technically, SPECT
and CT studies must be spatially registered even with hybrid

camesas because of differences in breathing positions (expi-
ration vs. averaged respiratory moiion). A relevant additional
aspect of cardiac contrast-cohanced CT is the imaging of
delayed enhancement, as in MRI. The different washout rates
for eontrast agenis in normal myocardium and damaged
myocardinm are now widely used in MRI {920} and recently
were used in CT (91.92). Thus, delincating scar tissue with
low-dose CT after conirgst agent injection appears io be
feasible.

In summary, the prospects for hybrid cardiac imaging are
promising, and new clinical applications are being proposed.
Large, prospective, outcome-based studies for proving these
concepts are lacking. In addition, economic and biologic
aspects must be considered (23,94). However, reliable atien-
ualion correction and the integration of complementary,
multimodalily information into an ajtractive display facili-
tating communication with cardiologists will influence the
Fitere development of nuclear cardiac imaging.

SPECT/CY IN NEURCLOGIC AND PSYCHIATRIC
DIAGNOSES

So far, data on the added vaiue of combined SPECT/CT
examinations of the brain remain rather limited. However,
the diagnostic value of various cerebral SPECT examina-
ttons, such as cerebral pecfusion or receptor studies, might be
increased, to some extent, by additional CT examinations.

In general, individual CT scan-based attenuation correc-
tion of brain SPECT data may lead 1o improved image
quality and more accurate dala evaluation (Fig. 1), These
features may be particulasly important for regional dara
znalysis, such as semtignantitative region-of-interest—based
image analysis, as regulasly applied for the evaluation
of imaging studies of presynaptic dopamine transporters
with  'L-2B-carbomethoxy-3p-(4-iodophenylitropane
(DaTSCAN; GE Healthcare) or postsynaptic dopamine
receptors with '2[-iodobenzamide. These examinaiions
are usuaily applied for the verification of idiopathic Parkin-
son’s disease, respectively, the differentiation from atypical
Parkinson syndromes. In both types of studies, ratios of
striatal to background tracer uptake are calculated, and
predefined thresholds for striatum-io-background ratios are
used for the differentiation of normal nptake and pathalogic
findings reflecting reduced receptor or transporter density.
For attenuation correction of these studies, eMipse-based
calculated attenuation correction techniques, such as the
procedure described by Chang (95), are usuaily applied and
have been demonstrated to show sufficient reliability. How-
ever, it has been shown that attenuation correction based on
individual CT scans produces more accurate results (96). In
particular, for borderline findings, it is possible that attenu-
atfon correction has a sigaificant influence on quantitative
assessment and, thus, on the resulting clinical diagnosis. In
such cases, individual CT scan-based attenuation correction
may lead o a more appropriate diagnosis, In addition to
aptimized data quality, access to individual coregistered CT
data may also improve the standardized definition and

SPECT/CT » Buck et sl.  E315

0108



Brownloaded from juw surmjoumals.org by on September 30, 2015. For personal use only.

positioning of regions of interest, particularly in darasets
with pathologically low uptake (87). However, a systematic
analysis is required 1o assess differences between individu-
aily measured and conventionally calculated atesuation
comrections, and clarification of whether currently applied
thresholds reed to be modified is also reguired.

In addition io individualized attenuation correction, the
performance of CT scans simultanecusly with SPECT ex-
arminations may offer several additional advantages. A recent
study examined the additional diagnostic value of the low-
dose (CT) component of a combined M Te-hexamethylpro-
pylencamine oxime SPECT/CT examination of cerebral
perfusion in a large population (98). Interestingly, 25% of
the low-dose CT images demonstrated abnormalities such as
infarcis, cerebral atrophy, dilated veniricles, basal ganglion
caleifications, :and other findings, such as subdural hematoma
or meningioma. The authors concluded that the CT compo-
nent of cerebral parfusion SPECT/CT mvestigations should
be routinely teported separately.

Finally, with the advent of modem SPECT/CT hybrid
systems containing state-gf-the-art CT scanmers, it is possi-
ble, in principle, to perform high-guality diagnostic CT
examinations of the brain in a single session with simulta-
neous SPECT examinations. This feature may offer oppor-
tunities to assess vascular pathologies, such as cerebral
ischemia, stroke, ot carotid stenosis, and even to diagnose
brain death through the examination of cerebral perfusion
with #™Tc-hexamethylpropyleneamine oxime in combina-
tion with CT assessment of vascuiar abnormalities (CT
perfusion imaging, or CTA). The value of this type of
combined examinations has not yet been sufficiently as-
sessed and needs to be evaluated in specific clinical rials.

COMBINED SPECT/CY FOR OPTIMIZED DOSIMETRY

The complementation of scintigraphic examinations with
detailed anatomic information derived from CT offers
the possibility of improving organ-specific dosimetry for
radiation treatment planning and radionuclide therapy. Do-
simetry for freatment planning and for retrospectively ascer-
taining the absorbed dose delivered during treatment should
be regarded as mandatory for all radionuclide therapies,
such as radiciodine (3'I) weatment of thyroid cancer:
radioimmunotherapy of lymphoma with, for example,
0¥ jbritumomab tfiuxetan; or therapy of neurosctodermal
tumors, such as pheochromocytoma, neuroblastoma, or par-
aganglioma, with '3'[-MIBG. Conventionally, dosimetry for
radionuclide treatment has been performed mostly by appli-
cation of a low dose of the therapeutic radionuclide used
for imaging or by application of the therapeutic compound
tabeled with a different radiotracer more suitable for scin-
tigraphy {e.g., '''In or '23I) foHowed by tracer uplake
measurements in planar scintigrams. However, more accu-
rate dosimetry may require 3-dimensional assessment,
proper attentation correction of the image data, and assess-
ment of organ or target volumes, which can be derived from
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simmitaneously acquired CT scans. Several studies have
already demonsirated that 3-dimensional desimetry bassd
ofi anatomic information derived for vegional organ volumes
or masses from CT leads to superior assessments of region-
ally applied doses in critical organs (99-103). Integration of
the data collected by muliimodality imaging into complex
calculation models, such as the Monte Carlo simulation, may
significantly improve regional desimewry for the spatial
distribution of the abserbed dose {J04).

In addition to dosimetry of critical organs at sisk, evalu-
alion by mubtimodality imaging with SPECT/CT may also
aliow accurate dosimetry of tumor targets for treatment
planning and evaluation of the response io radiomictide
therapy (/05). This process may also be valuable for
establishing a clear correlation between the absorbed dose
and the biologic effect.

In sumunary, it appears likely that combined SPECT/CT
wili be highly useful for performing valid and clinically
applicable dosimetry, for improving treatment planning,
and for ensuring safe and effective radionuctide therapy.

Furthermore, combined SPECT/CT may also be useful
for planning radiation treatment for prostate cancer. Hybrid
imaging of capromab pendetide (Prostaseint; Cytogen) with
SPECT ard CT has been demonstrated to show increased
sensitivity for the identification of prostase cancer, Recently,
it was proposed that this combined imaging approach be
used 1o confine the dose escalation of radiation treatment o
cliscrete regions of known disease, as defined by focal uptake
on fused radiohmmunoscintigraphic and anatomic image sels
{106). It has been suggested that inlensification of treatment
directed to tumor targers without an increase in rectal toxicity
may be achieved. Suggestions also have been extended soward
guiding the implantation of radioactive seeds in brachytherapy
(107). In general, it may be assumed that SPECT/CT will be
equally valid for individualized planning of radiation treat-
ment for other tuinor entities, and further clinical research
should be encouraged.

CONCLUSION

The rale of integrated SPECT/CT is growing, especially
i oncologic applications. CT coregistration results in higher
specificity as well as senshivity of scirtigraphic findings and
markedly reduces the number of indeterminate findings. The
superiority of SPECT/CT over planar scintigraphy or SPECT
has been clearly demonstrated for the imaging of benign and
malignant skeletal diseases, thyroid cancer, neurcendocrine
cancer, parathyroid adenoma, and mapping of SL.Ns in the
head and neck and in the pelvic region. Studies demonstrat-
ing superiority in other clinical applications are lacking;
however, pilot studies have encouraged the use of SPECTS
CT in cardiac and neurologic imaging. Interesting develop-
menls occurring with less frequently used radiopharmacen-
ticals and imaging techwologies may become clinjcally
relevant in the near future,
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88Ga-DOTATATE PET/CT, P™Tce-HYNIC-Octreotide
SPECT/CT, and Whole-Body MR Imaging in Detection
of Neurcendocrine Tumors: A Prospective Trial

Elba Cristina S4 de Camargo Eichebehere!, Allan de Oliveira Santos!, Brenda Gumz?, Andreia Vicente!, Parlo Ghem ISoff2,
Gustavo Corradi®, Wilson André Tchiki', José Geraldo de Almeida Filno', Saulo Cantoni®, Edwalds Eduarde Camargo!,

and Frederice Perego Costa?

1Division of Nuclear Medicine and PET/CT, Sirio Libanes Hospital, Sdo Paulo, Brazil; ?Oncology Center, Sivip Libanes Hospiral,
Sav Pado, Brazil! and *Division of Radiology, Siviv Libanes Hospital, Sdo Panlo, Brazil

Thete are different metabolic imaging methods, varfous tracers, and
emerging anatomic modalities to stage neuroendocrine tumor
{NET). We aimed to compare NET lesion detectability among 29m7c-
hydrazinonicotinamide {HYNIC)-octreotide (somatostatin recepior
scintigraphy  [SSRS]) SPECT/CT, %8Ga-DOTATATE PET/CT, and
whole-bedy diffusion-weighted MR imaging (WB DWI). Methods:
Nineteen consecutive patients (34-77 y old; mean, 54.3 + 10.4 v old;
10 men ang 8 wormen! ungenwent SSAS SPECT/CT, $8Ga-ROTATATE
PET/CT, and WB DWI. Images were acouired with & maximum interval
of 3 mo between them and were analyzed with masking by separate
teams. Planar whele-bedy imaging and SPECT/CT were performed
from thorax to pelvis using a double-head 168-slice SPECT/CT scanner
4 h after injectlon of $11-185 MBq of *¥*¥mic-HYNIC-octrectde. ®Ga-
DOTATATE PET/CT was porformed from head to feet using & 16-slice
PET/CT scanner 45 min after injection of 185 MBey of tracer, WB DWI
was performed in the coronal plane using & 1.5-T scanner and a body
coil. The standard method of reference for evaluation of image per-
formance was undertaken: consensus amcng investigators at the
end of the study, clinical and imaging follow-up, and biopay of
suggestive lesions. Results: MoNemar testing was applied to eval-
uate the detectabifity of lesions using 58Ga-DOTATATE PET/CT in
comparison to SSRS SPECT/CT and WB DWI: a significant difference
in detectability was noted for pancreas (P = 0.0458 ang £ = 0,0455,
respectively}, gastrointestinal fract (P = 0.0455 and P = 0.0455), and
bones (P = 0.0082 and P = 0.0082). Two wrkaown primary tesions
were identified solely by %¥Ga-DOTATATE PET/CT. %8Ga-DOTATATE
PET/CT, S88RS SPECT/CT, and WB DWI demonsirated, respec-
tively, sensitivities of 0.86, 0.60, and .72; specificities of 0.97,
0.99, ardl 1.00; positive pradictive values of 0.84, 0,98, and 1.00;
negative predictive values of 0.98, 0.83, and 0.88; and accuracles
of 0.97, 0.86, and 0.91. Conclusion: *°Ga PET/CT seems io be
more sensitive for detection of well-dgifferentiated NET lesions, es-
pecially for bone and unknown primary lesions. NET can be staged
with 88Ga-DOTATATE PET/CT. WB DWI is an efficient new method
with high accuracy and without ionizing radiation exposure. SSRS
SPECT/CY should be used only when 58Ga-DOTATATE PET/CT
and WB DWi ars not available.
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Neuroendocn‘ne (umors (NET's} are slow-growing, rare endo-
crine malignancies with sympioms related o overproduction of
bioactive substances of hormones in functioning Wwmers. However,
in nonfunctioning tumors the diagnosis usuaily occurs at an ad-
vanced stage, rendering diagnosis of the primary lesion and de-
tection of metastases difficult. Treatment and prognosis of NETs
depend heavily on the stage and the osiginating organ (/),

Staging and restaging of NETs are performed by tamor marker
measurements and by imaging studies 1o detect small lesions, such
as CT of the chest, abdomen, and peivis; MR imaging of the liver;
and contrast-enhanced CT (2). However, these Imaging modalities
lack the specificity to diagnose malignant involvement (3) or (o
explain the nature and origin of the malignancy.

NETs are able 1o express 5 known subtypes of somatostatin re-
ceplor (4,5). More than 85% of gastrointestinal and pancreatic NETs
have a high affinity for somarostatin receptors 2, 3, and 5 and also
bind 1o octrectide (6,7).

Radiolabeled y-emitting somalostatin analogs can detect somato-
statin receptor-expressing NETs with 67%-- 1005 sensitivity, superior
to conventional imaging (8). Althongh somatostatin receptor scintig-
raphy (SSRS) is highly efficient for whole-body imaging, detection of
tesions is difficult in orpans with inlense physiologic uptake, with Tow
receptor density, or small size (9. Additionally, the physicat charac-
teristics of ''In do not make it an ideal tracer for imaging. On the
other hand, the developrent of technetiem-Iabeled tracers such as
MmTe-hydrazinonicotinamide (HYNIC)-octrectide and others has
ovescome e limitations of ''In for scintigraphic imaging, In addi-
tion, hybrid SPECT/CT has higher accuracy and specificity for lTe-
sion detection. Therefore, the use of SPECT/CT with $SRS labeled
with ®™Tc combines state-of-the-art scintigraphic imaging using the
ideal y-emitting isotope with strsctural CT information.

PET has a higher spatial resolution than scimigraphy (3-6 mm vs.
10-15 mm, respectively). %¥Ga-DOTATATE PEI/CT is moie effi-
cient than SSRS for evaluating small NET lesions. Additionaily, the
affinity of %8Ga-DOTATATE for binding to somatostatin receptor 2 is
higher than thar of '*'In-octreotide (2.5 + 0.5 nM vs, 22 *+ 3.6 aM)
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(18,3 1). ®Ga-DOTATATE PET/CT combines state-of-the-art PET
iraging with an ideal positron-emitting isctope.

Whole-bedy diffusion-weighted MR imaging (WB DWI) has
recently emerged 28 a tool for detection af metastasis without intra-
venons contrast material or radiation exposure that may possibly
detect NET lesions in the entire body in a single acquisition. Only
a few studies kave addressed the value and practicality of WB DW1
in staging NETs. The purpose af this study was 1o compare the
detectability of NET lesions ameong 3 slate-of-the-art imaging
medalities—SPECT/CT with radiolabeled peptides, PET/CT with
radiolabeled peptides, and WB DWI]—md to eswblish the most
appropriate work-up for the patient.

MATERIALS AND METHODS

The institutional review board and ethics commidee approved this
cross-sectional study (no. 2013/283.777). All paticnis gave writien
informed consent.

To be included, patients had ¢o bo older than 18 v, have a histologic
diagnosis of NET, have suspecled tumor vecusrence, have no prior
history of other malignant primary neoplasms, be nonlactating and
nonpregnant, sign the informed consent form, underge alf fmaging
studies within an interval of no more than 3 mo, and receive no
intervention or weatment during the imaging period.

Ninetzen conseculive paticats who met the inchusion criteria underwens
staging with $8RS SPECT/CT, $8Ga-DOTATATE PETACT, and WB DWIL
Theee teams of experienced physicians analyzed the images separately
and were masked to the results of the other imaging procedures. In cases
of disagreenent between 2 physicians, the thivd expert would be used o
teach 2 consensus.

Patient age ranged from 34 1o 77 y {mean * 513, 54.3 = 104 y); 10
were men and  women, Three patlents had cancer of unknown primary
site, The primary malignancies included tumers of fhe bronchi (n = 4),
pancreas (1 = 6), and got (¢ = 6). Tumor markers included Ki-67
ranging from 156 to 26% (mean, 9.5% * 8.4%) and chromogranin A
ranging from 1.6 10 901 ngfml. (mean, £51.5 + 290.9 ngfmlL). The mean

TABLE 1
Lesion Detection Capability of SSRS SPECT/CT, %8Ga PET/CT, and WB DWi
P vaius
Varizbig N/P 58Ca-DOTATATE PET/CT vs. SSRS SPECT/CT $8Ga-DOTATATE PET/CT vs, WE DWWt
All solid crgans N 0.0253 0.0833
P
Lungs and pleura N 1.0000 0.1573
P
Livar N 0.1573 0.3173
P
Pancreas i 0.04585 0.0455
P
Gastrointestinal tract N 0.0455 0.0455
P
" All LNs N 0.5637 1.0000
=3
Cervical LNs N 1.0000 1.0000
P
Thoracic LNs N 0.5637 0.0833
P
Abdomen and pelvic LNs N 0.3137 0.3173
P
All skeletal system N 0.0082 0.0082
=]
Bones of spine and petvis N 0.0143 0.0455
|‘.‘l
Thoracic bones N 0.0143 0.0143
P
Bones of imbs N 0.0253
P 0.0455
Skl and skult base N 0.0455
P 0.0455

EiNs = lymph nodes; N = negative; P = positive.

CoMPARATIVE Ivacmic DETECTION oF NETs =
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interval to perform the 3 studics was 21.8 = 335 d (range, 1-93 d),
with a mean clinical follow-up of 4 mo.

SSRS SPECT/CT and %Ga-DOTATATE PET/CT were scheduled 4
wk after the last treatment with long-acting octreotide {Sandostatin;
Novartis) or 24 h after treatinent with short-acting analogs.

SSRS SPECT/CT

Images were obtained using a double-head SPECT/CT 16-slice
camera (Symbia; Siemens Healthcare Solutions) with low-cnergy
parallel-hole collimators.

Patients were injected with 111-185 MBq (3-5 mCi) of ®™Te-HYNIC-
octreotide (RPH). Windows were set at 140 keV, a 10 cm/min scan rate
was used, and a 195-cm extent was nsed for acquisition ef planar whole-
body images. Thoracic, abdominal, and pelvic SPECT/CT images were
obtained after 4 h using a 128 > 128 matrix and 40 s/projection. Tmages were
reconstructed iteratively, CT images were acquired with 130 kV, 15 mAs,
a 0.8-s rotation speed, and a 5-mm slice thickness. Appendicular and skull
SPECT/CT images were obtained only when suggestive lesions were noted
on the planar whole-body images.

8Ga-DOTATATE PET/CT

Images were acquired using a 16-slice PET/CT scanner (Biograph,
True V; Siemens Healtheare Solutions). The acquisition began 45 min
after injection of 185 MBq (5 mCi) of %Ga-DOTATATE (IPEN).
Images were acquired from the proximal third of the thigh to the head
(—6-7 bed positions) at 5 min/bed position. Tmages were recon-
structed iteratively. CT images were acquired with 130 kV, 15 mAs,
a 0.8-s rotation speed, and a 2-mm slice thickness.

WB DWI

MR imaging was performed with a 1.5-T whole-body imager. Coronal
whole-body images (head to thigh) were obtained using a body coil.
Diffusion-weighted, T1-weighted, and short-r inversion recovery sequences
were obtained, and [or each, at least 5 continuous stations covering the
whole body were acquired. Diffusion encoding was performed in one
direction.

Lesions Detected

SSRS SPECT/CT and %3Ga-DOTATATE PET/CT findings were
designated as positive when intense focal uptake in comparison to
the adjacent tissues was scen in the coronal, transaxial, and sagittal
views, Linear and tubular areas of increased uptake in the intestinal
tract were described as physiologic and as negative for malignancy.

Lesions seen on WB DWT were analyzed in terms of number, size,
location, and signal intensity and were compared with the TI-
weighted and short-T inversion recovery sequences 1o rule out false-
positive findings. Lymph nodes were defined as malignant according
to the diameter of the small axis.

In all 3 studies, lesion location was categorized into 3 main regions:
organs, fymph nodes, and musculoskeletal system. Organs were further
subdivided into lungs/pleura, liver, pancreas, adrenals, and gastrointestinal

tract. Lymph nodes were further subdivided into cervical, thoracic
(mediastinal, axillary, and clavicular), and abdominal/pelvic. The
musculoskeletal system was further subdivided into spine, thorax
(clavicles, ribs, sternum, and scapulag), limbs, skull, and soft tissues, The
number of lesions that could clearly be identified as a sole focus was
determined by each method in the 15 regions studied.

Confluent or irregular liver lesions were considered as a single
lesion. All regions analyzed werc considered either megative or
positive. Tn the liver, lymph nodes, and bones, the number of lesions
was counted.

Standard Method of Reference

The performance of the 3 imaging methods was evaluated using the
following criteria: consensus among investigators at the end of the
study evaluating all lesions by all methods, clinical follow-up, and
biopsy of suggestive lesions when possible.

Statistical Analysis

Frequency and percentage were calculated for the qualitative variables,
and mean, SD, median, minimum and maximum values, and number of
valid abservations were calculated for the quantitative variables.

McNemar testing was used to comparc the qualitative variables of
lesion detectability. The nonparametric Wilcoxon test was applied for
paired samples of quantitative variables. The level of significance was
set at 5% (P = 0.05).

The sensitivity, specificity, positive and negative predictive values,
and accuracy of the 3 imaging modalitics were calculated, and the
equivalence test was applied to evaluate the difference in performance
among the three. The maximum difference in equivalence was set at
0.15 (15%). and the level of significance was st at 5% (P =< 0.05).

RESULTS

When $Ga-DOTATATE PET/CT was compared with SSRS
SPECT/CT and WB DWI, the former detected more lesions in
the pancreas (P = 0.0455 and P = 0.0455; McNemar test) and
gastrointestinal tract (P = 0.0455 and P = 0.0455; McNemar test)
(Table 1). 8Ga-DOTATATE PET/CT was the only imaging mo-
dality to detect 2 unknown primary lesions and a metastasis in the
gastrointestinal tract (Fig. 1). However a false-positive case of
marked uptake occurred in the uncinate process.

When %Ga-DOTATATE PET/CT was compared with SSRS
SPECT/CT and WB DW], all were similar for lung (P = 1.000
and P = 0.1573; McNemar test) and liver lesions (P = 0.1573 and
P = 0.3173; McNemar test). Lung nodules close to the liver dome
were false-negative on %Ga-DOTATATE PET/CT and SSRS
SPECT/CT but not on WB DWI (Fig. 2).

One liver metastasis was not detected by WB DWI after chemo-
therapy but was positive on ®Ga-DOTATATE PET/CT and SSRS
SPECT/CT, showing lack of complete re-
sponse to treatment (Fig. 3). Subcentimeter

hepatic melastases were easily identified
on %Ga-DOTATATE PET/CT but were
detected only retrospectively on dedicated
MR imaging of the liver (Fig. 4).

When $%Ga-DOTATATE PET/CT was
compared with SSRS SPECT/CT and
WB DWI, all three were similar for
detection of lymph node lesions in the neck

FIGURE 1. A 49-y-old man with NET of unknown origin for over 4 y. %8Ga-DOTATATE PET/CT
(A) identified primary pancreatic lesion (arrow), whereas SSRS SPECT/CT (B) and WB DWI (C) did
not. This lesion was noted only retrospectively (arrow) on dedicated abdominal CT (D) performed

4 y previously.

1600

(P = 1.000 and P = 1,000; McNemar test),
thorax (P = 0.5637 and P = 0.0833;
McNemar test), and abdomen and pelvis
(P = 0.3137 and P = 0.3137; McNemar

Tue JournaL oF NucLEAR MEDICINE ¢ Vol. 55 = No. 10 ¢ October 2014

0113



Downloaded from jnm.snmjournals.org by on September 30, 2015. For personal use only.

FIGURE 2. A 77-y-old woman with NET of unknown origin. %8Ga-
DOTATATE PET/CT (A) showed multiple liver metastases and mesen-
teric nodule, whereas WB DW!I (B) did not identify mesenteric nadule.

test) (Fig. 5). One enlarged hepatogastric lymph node detected
on WB DWI was false-negative on %¥Ga PET/CT and SSRS
SPECT/CT.

68Ga-DOTATATE PET/CT detected more bone metastases over-
all than did SSRS SPECT/CT and WB DWI (P = 0.0082 and P =
0.0082; McNemar test). False-negative findings occurred with
WB DWI in a wide variety of small bone lesions (Fig. 5). %8Ga-
DOTATATE PET/CT had a higher detection rate in pelvic bones
(P = 0.0143 and P = 0.0455; paired Wilcoxon test), thoracic bones
(P = 0.0143 and P = 0.0143; McNemar test), the appendicular
skeleton (P = 0.0253 and P = 0.0455; McNemar test), and the base
of the skull (P = 0.0455 and P = 0.0455; McNemar test).

6Ga-DOTATATE PET/CT and WB DWI performed equally in
detecting solid organ lesions overall (P = 0.0833; McNemar test)
and were better than SSRS SPECT/CT (P = 0.0253; McNemar
test). The sensitivity, specificity, positive and negative predictive
values, and accuracy for overall lesion detection for each imaging
modality are listed in Table 2.

DISCUSSION

To our knowledge, this was the first study to evaluate state-of-the-
art whole-body diagnostic imaging modalities (SPECT/CT, PET/CT,
and WB DWI) in NET tumors. On the basis of our data, a diagnostic
algorithm may be recommended to develop the best strategy for
management of NETS.

SSRS labeled with !'In has been considered the gold standard
for the staging of well- and moderately differentiated NETS, by

specifically binding to somatostatin receptors 2, 3, and 5, although
there is the disadvantage of lack of availability and high cost
$mTe-HYNIC-octreotide is widely available and has a low cost, high
specificity, high receptor affinity, low radiation exposure, less delay in
acquisition time, and high imaging quality, especially with the current
use of SPECT/CT. The uptake of the (wo tracers is comparable (12).
Because of these characteristics, we chose to evaluate these patients
with this modality, thus reducing radiation exposure and scanning time
and increasing the accuracy and sensitivity of lesion detection. SSRS
SPECT/CT, by determining the precise location of lesions and reduc-
ing false-posilive results, has been shown lo be superior to SSRS
SPECT, aliering clinical management in 26% of patients (13).

Many PET/CT peptide tracers could have been used in this study,
such as DOTANOC, DOTALAN, DOTATOC, and even DOPA
(although the latter has a different uptake mechanism and kinetics),
since there are no definitive data suggesting the superiority of
DOTATATE over the others. %¥Ga-DOTALAN and %Ga-DOTATATE
have similar kinetics, and the latter has shown superiority in lesion
detection due (o higher uptake (/4). We performed the studies with
%Ga-DOTATATE because it is the only PET peptide tracer avail-
able in our country.

%3Ga-DOTATATE PET/CT is more convenient for the patient
and referring physician than SSRS SPECT/CT. The entire PET/CT
procedure can be performed in approximately 2 h (in contrast to 4 h),
image acquisition is approximately 20 min (in contrast to 1.5 h), and
the labeling can be accomplished with an in-house generator and
with costs similar to the SSRS SPECT/CT procedure. The main
disadvantage of SSRS and %*Ga-DOTATATE PET/CT is the use
of ionizing radiation.

MR imaging takes advantage of the highly vascular nature of
NETs; with intravenous contrast material, lesions enhance intensely
during Lhe arterial phase and wash out during the delayed phase. On
the other hand, since NETs significantly reduce water diffusion
compared with normal tissues, in WB DWI the tumor displays a high
signal intensity. We previously reported the potential of this novel
patient-friendly twol that does not require intravenous contrast
material, does not use ionizing radiation, and can be correlated
with other T1- and T2-weighted MR imaging acquisitions for
better tumor location and characterization (15). WB DWI has
a fast acquisition phase and can easily be used as a roadmap fo
identify small and large NET lesions. Imaging can also be repeated
to assess tumor response with morphologic and functional information.
WB DWI requires movable table platforms, which are not yet com-
mercially available from all manufacturers. Despile the relatively
high cost at the moment, the precise anatomic
information and lack of venous contrast ma-

terial make WB DWI an aitractive method
that should be further investigated.

All 3 studies performed equally well for
detection of lung nodules. However, WB
DWI was less sensitive than CT because
subcentimeter nodules, although clearly
seenon CT, were difficult to detect on coronal
WB DWL Both %Ga-DOTATATE PET/CT
and SSRS SPECT/CT were considered nega-
tive if there was no uptake in the lung nod-

FIGURE 3. A 34-y-old woman with bronchial NET who underwent all 3 studies to evaluate
response after chemotherapy. Patient had multiple liver lesions with marked uptake before che-
motherapy. After chemotherapy, %Ga-DOTATATE PET/CT (A) demonstrated marked uptake in
one remaining liver metastasis, indicating lack of complete response to treatment, whereas SSRS

SPECT/CT (B) and WB DWI (C) did not identify this lesion.

CoMPARATIVE IMAGING DETECTION OF NETs =

ules, even though they were clearly identified
and reported as suggestive of metastases
because of the CT portion of the studies.
Some patients presented marked uptake in
subcentimeter nodules. False-negative lung
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seminated, and this lesion possibly had be-
come undifferentiated. The patient died
within 7 mo.

The detection of adrenal lesions on %3Ga-
DOTATATE PET/CT studies is challenging
because of the marked physiologic uptake
in this organ. However, there was no difference
in detection of lesions in the adrenal gland
when all 3 imaging modalities were compared.

On the other hand, although there is

FIGURE 4. A 61-y-old woman with ileum NET. %8Ga-DOTATATE PET/CT (A) easily identified sub-
centimeter hepatic metastases, whereas 38RS SPECT/CT (B} and WB DWI (C) did not detect these

lesions.

nodules on %Ga-DOTATATE PET/CT and SSRS SPECT/CT oc-
curred in lesions close to the liver dome because of the respiratory
motion artifact. Respiratory gating, which was not available at the
time of this study, is an important tool to avoid mistakes at the level
of diaphragmatic lesions.

Prior studies have stated that there are limitations in the detection
of hepatic metastases using %*Ga-DOTATATE PET whereas contrast-
enhanced CT and MR imaging seem more valuable in this setting
(16). This may have been due to the quality of PET and SPECT
equipment in prior studies, since they were not hybrid modalities.
In contrast, our study showed that liver metastases were equally and
reliably seen with %3Ga-DOTATATE PET/CT and WB DWI and
that both were superior to SSRS SPECT/CT. Published data have
suggested that the detectability of NET liver metastases on MR
imaging is equal to that on '8F-FDG PET/CT (/7). This also
seems to be the case for $8Ga-DOTATATE PET/CT studies. In
our study, subcentimeter hepatic metastases with standardized up-
take values in the range of 40-90 (and therefore abeve the spatial
resolution of the equipment) were clearly seen on %Ga-DOTATATE
PET/CT and were only retrospectively detected by dedicated liver
MR imaging.

Detection of lymph nodes was virtually the same for both 8Ga-
DOTATATE PET/CT and WB DWI. Separating by site, ®3Ga-
DOTATATE PET/CT detected slightly more thoracic nedes than
WB DWI. The lauter lacks sensitivity in detecting mediastinal nodes
near the heart. In one patient, WB DWI detected an enlarged hepa-
togastric lymph node that did not take up %Ga-DOTATATE, possibly
because the patient’s disease was rapidly progressing and was dis-

FIGURE 5. A 58-y-old woman with pancreatic NET. A 6-mm sacral
metastasis was detected exclusively by 68Ga-DOTATATE PET/CT (A)
and was confirmed retrospectively by dedicated MR imaging; WB
DWI (B) did not detect this lesion.
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physiologic uptake in the gastrointestinal
tract, %CGa-DOTATATE PET/CT detected
significantly more lesions than WB DWI
and SSRS SPECT/CT. One unknown pri-
mary in the duodenum (undetected for
years), one gastrointestinal tract metastasis, and other new lesions
were detected only with #Ga-DOTATATE PET/CT.

A striking finding was the capability of $Ga-DOTATATE PET/CT
to detect pancreatic lesions. Physiologic uptake in the uncinate
process with DOTATOC and DOTANOC has previously been
described (78,79). Marked %Ga-DOTATATE uptake in the un-
cinate process, which could be due to a higher cellular somato-
statin receptor concentration, led to a false-positive study, and to
our knowledge, this phenomenon with this tracer has not previ-
ously been described. In contrast, a patient with an unknown
primary for years presented with marked focal %*Ga-DOTATATE
uptake. Retrospective analysis of the dedicated CT scan demon-
strated a 0.4-cm lesion, which is in accordance with the theory that
subcentimeter lesions, even when below the spatial resclution of
the equipment, may be detected because of the markedly high %Ga-
DOTATATE uplake. In addition, as seen in ptior reports (20), there
was a significant difference in lesion detectability in the pancreas
between $Ga-DOTATATE PET/CT and WB DWI or SSRS
SPECT/CT.

The most significant difference in lesion detection was clearly
in the skeletal system, regardless of lesion size. Prior studies have
shown higher detection rates of bone lesions with ®®Ga-peptides
(on dedicated PET) than with !''In-octreotide-SSRS and CT (2,21).
In our study, $8Ga-DOTATATE PET/CT detected more bone lesions
overall and also by site (skull/skull base, thoracic bones, spine/
pelvis, and bones of the limbs) than did WB DWI or SSRS
SPECT/CT. On retrospective analysis, these strikingly small lesions
detected by 5Ga-DOTATATE PET/CT were identified on WB DWI
but not on SSRS SPECT/CT. WB DWI had difficulty in detecting
lesions in the rib cage and scapulae (because of the width of these
bones), skull and skull base (because of the high signal intensity
from the brain), sacrum, and ischium. A 6-mm sacral lesion was
detected exclusively on ®Ga-DOTATATE PET/CT and was retro-
spectively confirmed by dedicated MR imaging. Bone lesions in the
femur were detected only on %Ga-DOTATATE PET/CT. Additional
changes in the therapeulic strategy and prognostic information oc-
curred in our patient population because bone metastases require
more aggressive treatment.

An interesting finding was that when the %8Ga-DOTATATE
PET/CT scan was repeated in some patients (for reevaluation of
equivocal findings), an increase in uptake was noted. These
patients were asked to discontinue somatostatin analogs for a lon-
ger time, which may have increased (he sensitivity of the study,
revealing equivocal lesions. In one patient, the standardized up-
take value of lesions almost doubled and new lesions were iden-
tified. Although this finding may have been due Lo progression
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TABLE 2
Parformance of SRS SPECT/CT, %8Gea-DOTATATE PET/CT, and WB DW! According to Sites
Percentage
Organ iype imaging modakity SBensitivity Specificity PPV NPY Acouracy
Overall SSRS SFECT/CT 0.60 .89 0.96 0.83 0.86
%8Ga-0CTATATE PET/CT 0.66 0.87 0.84 0.98 D.87
WE DWI 0.7z 1.00 1.00 0.88 a.81
All solid organs SSRS SPECT/CT B.75 1.60 1.00 0.43 0.79
8Ga-DOTATATE PET/CT 1.00 0.67 084 1.00 0.85
WE DWi 0.88 1.00 .00 0.60 (.89
tung and pleura SBRSB BPECT/CT 0.50 1.00 1.00 .85 0.88
88Ga-DOTATATE PET/CT 0.50 1.00 1.00 0.88 0.89
WB DwI 1.00 1.00 1.00 1.00 1.400
Liver 88RS SPECT/CT .85 1.00 1.00 0.75 0.69
“5Ga-DOTATATE PET/GT 1.00 1.00 1.00 1.00 1.00
WE DWI 0.92 1.00 1.00 0.86 0.95
Pancreas B8RS SPECT/CT 075 1,00 1.00 0.94 0.95
88Ga-DOTATATE PET/CT 1.00 {.80 0.57 1.00 0.84
WB DWI 0.75 1.00 1.00 0.94 0.95
Gastrointestinal tract SSRGS SPECT/ICT 0.50 1.00 1.00 G.84 085
58Gaz-DOTATATE PET/CT 1.00 0.82 0.40 1.00 0.84
WB Dwt 0.50 1.00 1.00 0.94 0.85
Lymph nodes SSRS SPECT/CT 0.85 1.00 1.00 0.75 0.89
$5Ga-DOTATATE PET/CT 0.92 1.00 1.00 0.86 0.85
WE Dwl 1.00 1.00 1.00 1.00 1.00
Musculoskelatal system SSRS SPECT/CT 0.46 1.00 1.00 0.46 0.63
$8Ea-DOTATATE PET/CT 1.00 1.06 1.00 1.00 1.00
WEB Dwi G.42 1.00 1.06 0.50 0.63

NPV == negative predictive value; PPV = positive predictive value.

of the disease, the time between the studies (<3 wmo} in a slow-
growing tamor makes this possibility less likely.

The oncologist’s cheice of image modality will ultimately be
based on several factors, including local availability, cost, and
insurance coverage. An interesting algorithim would be to perform
58Ga-DOTATATE PET/CT oa initial staging since it is superior to
SSRS SPECT/CT, 'SF-FDG PET/CT, and WE DWI in the detec-
tion of NETs (/0). ¥Ga-DOTATATE PET/CT has a higher ability
to detect unknown primary turmors, serving as a baseline study
before initiation of therapy, a way to evaluate the possibility of
SSRS therapy, and a prognostic marker (22}, In addition, a study
performed on 4,210 NET padients using %Ga-DOTATATE PET/
CT was able to detect rare metastzses (myocardium, breast, setro-
orbital region, urerus, skin, brain, spleen, testes, seminal vesicle,
and muscles) not detected by other methods {23).

Other groups have suggested that SSRS SPECT zlone should
be used for NET staging when %Ga-DOTATATE PET/CT is not
available (24). We have shown that even when SPECT/CT is
performed and compared with %3Ga PET/CT, the latter is superior.
Therefore, ¥Ga-DOTATATE PET/CT should be recommended
as a first-line too} for whele-body NET staging.

On the other hand, WB DWI iy a method that does noi use
radiation. Although WB DWI scanning requires approximately

Comparanive TMAGING Drrrction oF NETs

40 min, which is a disadvantage and costly, WB DWI may be used
as a foliow-up tool. However, it is not known if maintenance of
somatostatin analog medication during WB DWI could reduce its
accuracy. Furthennore. a differential diagnosis of lesions seen on
WB DWT is wamanted since these lesions may become un-
differentiated and not fespond to therapy. We believe that the
evaluation of tumor respense by WB DW1 should be prospectively
evaluated further. Therefore, ¥Ga-DOTATATE PET/CT can also
be recommended for patens follow-up when WB DWI findings
are equivocal and for evalration of treatment.

CONCLUSION

Different state-of-ihe-art imaping modalities can be used to
evaluate NETs. **Ga-DOTATATE PET/CT seems to be more sen-
sitive for detection of NET lesions. We propose a diagnostic alge-
rithm that starts with staging of the patient with **Ga-DOTATATE
PET/CT. Follow-up studies may be undertaken using either 53Ga.
DOTATATE PET/CT or WB DWI, aithough with the latter, the lack
of radiation may be insufficient justification for its use in this setting
and it is stll unclear if there is enough accuracy to evaluate therapy.
58RS SPECT/CT should be used when %8Ga-DOTATATE PET/CT
is not available. A larger number of putients arve necessary o

¢ Eichebehere et al. 1643

0118



Downioaded from jrev.snmjommnals.org by on Septemiber 30, 2015, For personal use only,

confirm our findings and to evaloate the impaci on patient
management and the cost-effectiveness of this algovithm,
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October 20, 2015

State of Connecticut
Department of Public Health
Office of Health Care Division
410 Capital Avenue
Hartford, CT 06134

RE: Certificate of Need Application to Acquire and Operate a SPECT/CT Camera System at St. Vincent's
Medical Center in Bridgeport, CT

To Whom it May Concern:

| am writing in support of the St, Vincent’s Medical Center CON application to replace one of its current
nuclear cameras with a new, updated SPECT/CT camera system. The Hospital is proposing to replace its
existing nuclear camera with an upgraded unit — the GE Optima NM/CT 640 SPECT/CT Camera System.

The upgraded technology combines SPECT and CT technology which provides nuclear medicine
physicians with a valuable tool in diagnosis and treatment planning through the combination of
anatomic and functional images into a single registered dataset acquired in a single imaging session.

These combined datasets provide increased levels of confidence not only in locating abnormal
radiopharmaceutical distributions but also In differentiating between abnormal and normal uptake in
hody regions of complex anatomy. In addition, the combination of SPECT and CT provides the capability
for accurate attenuation correction of measured radiopharmaceutical distributions.

With the upgrade in technology, and the addition of CT attenuation correction, the GE Optima Camera
will provide superior image quality with sharter acquisition times and less radiation exposure to patients
and staff than the existing GE Millenium MPR/MPS that it will replace.

Given the prevalence of cardiovascular diseases and cancer in 5t. Vincent's service area, it is Imperative
that patients have access to efficient and accurate diagnostic services and | therefore fully support the
Hospital's CON application to acquire and operate a SPECT/CT camera system.

Please feel free to contact me should further discussion be required.

Respectfully,

mestihas, MD FACS

2800 Main Street @ Bridgeport, Connecticut 06606 ¢ (203) 576-6000 # wwiwstvincents.org

SCENSION

HEALTH
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StVIncents

Medical Center

30 October 2015

i 1]
State of Connecticut
Department of Public Health
Cffice of Heaith Care Division
410 Capitol Avenue
Hartford, CT 06134

RE: Certificate of Need Application to Acquire and Operate a SPECT/CT Camera System at 5. Vincent's
Medical Center in Bridgeport, CT

To Whom it May Concern:

1 am writing in support of the St. Vincent's Medical Center CON application to replace one of its current
nuclear cameras with a new, updated SPECT/CT camera system. The hospital is proposing to replace its
axisting nuclear camera with an upgraded unit — the GE Optima NM/CT 640 SPECT/CT Camera System.

This new technology will be vital in improving the care to our patients In the Bridgeport area. There Is no
technology like this in our catchment. This techneology will vastly improve our diagnostic capabilities as
therapeutic treatments become increasingly compiex.

Given the prevalence of cardiovascular diseases and cancer in St. Vincent's service ares, it is imperative
that patients have access to efficient and accurate diagnostic services and | therefore fully support the
hospital’s CON application to acquire and operate a SPECT/CT camera system.

Please fzal free to contact me should further discussion be required.

1

Respectfully,
Ao

Thomas i. DiBartholomeo MD

2800 Main Street Bridgeport, Connecticut 06606 « (203) 576-6000 « www.stvincents.org

University of

School of Medicine HEALTH

Connegticut SCENSION
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St.Vincent’s ‘gs- »
Medical Center o st

Moverminey 2, 2015

State of Connecticut
Department of Public Health
Office of Health Care Division
410 Capitol Avenue
Hartford, CT 06134

RE: Certificate of Need Aoplication to Acquire and Operate 2 SPECT/CT Camera Syster at St. Vincent's
Medical Center in Bridgeport, CT

To Whom It May Concarn:

4
| am writing in support of the St. Vincent's Madical Center CCN application to replace one of its current
nuclear cameras with a new, updated SPECT/CT camera system. The hospital is proposing to replace its
sxisting nuclear cemara with an upgraded unit — the GE Optima NMI/CT 640 SPECT/CT Camera Systam.

The ungraded tachnology combines SPECT and CT technology which provides nuclear medicine
physicians with a valuable tool in diagnosis through the combination of anatomic and functional imagas
into a single registered datassat acquired in a single imaging session.

Like PET/CT, these combined datasets provide increased levels of confidence in anatomically localizing
abnormal radiopharmaceutical distributions. In addition, the combination of SPECT and CT provides the
capability for accurate attenuation correction of measured radiopharmaceutical distributions.

Also like PET/CT, SPECT imaging withous CT has become “oid taechnology” to the point where somea
companies nio longar offer SPECT systems without CT.

Tha GE Millenium MPR/MPS system being replaced at 5t. Vincent's is heyond the manufacturer’s “end
of life”. The GE Optima Carnera will provide superior image quality with shorter acquisition times than
the existing unit. ¥ b

This upgrads will improve patient care. As an incidental benefit, | suspect SPECT/CT will actually
decrease madical expanses. Like PET/CT, it will increase diagnostic confidence of the interprating
physician, decraasing the nesd to recommend additional tasts (CT or MR!) to anatomically localize
abnormal activity detected with SPECT alona.

St Vincent's Medical Canter is now tha primary teaching hospital for the Frank H. Netter School of
Medicine of Quinnipiac University, training medical students and residents, many of whorn will stay on
to practice in Connecticut. We want to train thern well. 1 doubt that many other academic institutions
in the couniry lack SPECT/CT.

" ) fully support the hospital’s COM application to acquire and operate & SPECT/CT camera systeimn.

Please feal free to contact me should furthar discussion be regquired.

2800 Main Street « Bridgeport, Connecticut 06606 « (203),576-6000 - www.stvincents.org

Umvmuy of
Comecion CENSION
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Respactfully,

Thomas D Giszvsloy, M.D

Attending Radiclogist

Section Chief, Nuclear Medicing,

St Vincent's Medical Center

Assistant Professor — The Frank H. Metter
School of Madicine of Guinnipiac University
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Pye Smvxovirz, M.D,, RC.CP

5320 Park Avenue, Suite 202
Trumbull, CT 06811
{203) 385.0577 - Fax: (208) 3650524

Diplomate American Board of Iaternal Medicine
Diplomsfe American Board of Pubmanary Diseases
Diplomate Americor Board of Critical Care

November 2, 2015

State of Connacticut
Depariment of Public Health
Office of Health Care Division
410 Capital Avenue

Hariford, CT 06134

RE: Certificate of Need Application to Acquire and Operate a SPECT/CT Camerz System af 5t. Vincent's
Medical Canter in Bridgeport, CT .

To Whom it May Concern:

| am writing in support of the St. Vincent's Medical Center CON application to replace one of its current
nuclear cameras with a new, updated SPECT/CT camera sysiem. This upgraded unit will greatly enhance
the ievel of care to my patients.

As a pulmonoclogist, | am most interasted in the unit’s ability to provide myocardial perfusion imaging
with CT AC, aid in assessing the significance of coronary artery lesions and calcification, and puimonary
artery imaging for assessment of pulmonary embolisms.

The upgraded technology combines SPECT and CT technology which provides nuclear medicine
physicians with a valuable tool in diagnosis and treatment planning through the combination of
anatomic and functional images into & single registered dataset acquired in a single imaging session.

Given the prevalence of cardiovascular diseases and cancer in 5t. Vincent's service area, it is Imperative
that patients have access to efficient and accurate diagnostic services and | therefore fully support the
Hospital's CON application to acquire and operate a SPECT/CT camera system,

Please feel free to contact me should further discussion be required,

Philip Simkovitz, M.D.
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GE Healthcare

QUOTATION
Quetation Number: PRLO-C53635V 2
St Vincents Medical Center Aty John Hackett Date: 09-18-2015
2800 Main 5t 2800 Main St Bridgeport
Bridgeport CT 06606-4201 CT06606-420%
ftern No. Oty Catalog No. Description
Optirma NM/CT 640
1 1 S0640NA 0640 3.8 EXCEL 83.1
2 1 H250678 GE NM 600 Series LEHR Colfimators §2) with Cart
3 1 H25067C GE N 600 Series MEGP Collimators {2} with Cart
4 1 H3100PE D670/630 & B615 QC Point Source Holder
5 1 H3100PF D670/630 & B615 QC Flood Source Holder Kit
B 1 H3602SL QA COR Source Holder
7 1 H3100PL NM 600 SERIES BARPHANTOM
8 1 H3100vY 0640 FIXTURES 4 UPS 480V
9 1 877292CA CT Service Cahinet
10 1 HZ2506TR NMB00 DETECTORS DISMOUNT
11 1 SBODBST Xeferis 3 23" Dual LCD Menitor & License
12 1 WO310NM 8 Days Onsite plus 10 Hours Tva
13 1 WOO02ZNM 2 Days NM TiP Onsite Training
14 1 E4502) 6 KVA UPS for Nuclear Medicine
15 1 £8500NB Patient Arm Support System for Nuclear, PET/CT, MRI
16 1 E8500NC Patient Leg Rest for Nuclear, PET/CT, MRI
17 1 EB007DC fvy 7600 Cordioc Trigger Monitor Kit - No Recorder, Americas Labeling. For GERC
Nuclear Med.
18 1 R12022AC SVC PACK A2 WARRANTY
Rigging
19 1 Rigging

1/3

PO Box 414, Milwoukee, W 53201-0404
General Electric Company
General Electric Cormnpany, GE Medicol Systems
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GE Healthcars _ QUOTATICN

Quotation Number: PR10-C53635V 2

fterm No. Oty Cotalog No. Description

Quote Summary:

Trade in Milleniurm MPR
Total Quote Net Seiling Price $5347,796.50

[Quoted prices do not reflect state and locsl toxes if applicablel

if you would fike to plece an order for this equipment, o formal contract document will be prepared for your consideration. This
quote is for budgetary use only; only a GE contract con become a binding order,

213

£0 Box 414, Milwaukee, W 53201-0404
General Electric Company
General Electric Company, GE Medical Susterns
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GE Healthcare QUOTATICON

Quotation Number: PR10-C53635V 2

Options

(These fems are not included in the total quatation amount)

ftem Oty Caotalog No. Description
No,
Optima NMCT 640
200 i H2506TE GE NM 600 Series HEGP Coliimators {2) with Cart X
21 1 H2506TF GE NM 600 Series PINHOLE Collimator (1) W/CART X
22 1 H3100NW Axial Head Holder X
23 1 H3100YR 600 Series PT Entertainment System ®
ah i H3901CB K31 VIEW ADDITIONAL %
25 i 580065C EFC X3 W/ 1 CAMERA LIC X
26 1 5800650 EV TOGLKIT X3 3 CAMERA LI : ‘ b o
27 1 H3%00MA ¥fl Client {1st Per Srv} X
28 1 H3201KK XELERIS3 SERVER LICENSE #
29 1 H3901KL XFL REMOTE OFFICE X
30 1 W3001HC TiP HQ Class NM Workstation - Full Service b

{Quoted prices do not reflect state and local taxes if applicable}

3/3

PG Box 414, Milwaukee, Wi 53201-0404
General Electric Company
Generol Electric Company, GE Medical Systems
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ATCOUNTANTS + ADVISDRS

INDEPENDENT AUDITORS® REPORT

To the Board of Directors
Si. Vincent’s Health Services Corporation

We have audited the accompanyving consolidated financial statements of $t. Vincent’s Health
Services Corporation and Subsidiaries (the Corporation), which comprise the consolidated
balance sheet as of September 30, 2014, and the related consolidated statements of operations
and changes in net assets and cash flows for the year then ended, and the related notes to the
consolidated financial statements.

Management’s Responsibility for the Consolidated Financial Stwtements

Management is responsible for the preparation and fair presentation of these consolidated
financial statements in accordance with accounting principles generally accepted in the United
States of America; this includes the design, implementation, and maintenance of internal control
relevant io the preparation and fair presentation of financial statements that are fiee from
material misstatemnent, whether due to fraud or error.

Auditors’ Responsibility

Our responsibility is to express an opinion on these consolidated financial statements based on
our audit. We conducted our audit in accordance with auditing standards generally accepted in
the United States of America. Those standards require that we plan and perform the audit to
obtain reasonable assurance about whether the financial statements are free from material
misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and
disclosures in the financial statements. The procedures selected depend on the auditors’
judgment, including the assessment of the risks of material misstatement of the financial
statements, whether due to fraud or error. In making those risk assessments, the auditor
considers internal conirol relevant to the entity’s preparation and fair presentation of the financial
statements in order to design audit procedures that are appropriate in the circumstances, but not
for the purpose of expressing an opinion on the effectiveness of the entity’s internal control.
Accordingly, we express no such opinion. An audit also includes evaluating the appropriateness
of accounting polices used and the reasonableness of significant accounting estimates made by
management, as well as evaluating the overall presentation of the financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a
basis for our audit opinion.

MARGURMGROLP

MLMEER

Barenns L8 » iy Place b « 185 Asyfum Serast - 177 Fiear » Harord, T 05703 ¢ Phona 880.547.8508 7 877.287.5351 ~ Fax 9605428501 - mearcumiip com
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Upinion

In our opinion, the consolidated financial statements referred to above present fairly, in all
material respects, the consclidated financial position of the Corporation as of September 30,
2014, and the consolidated results of their operations and changes In net assets and their cash
flows Tor the year then ended in accordance with accouniing principles generally accepted in the
United States of America.

Other Matter

The consolidated financial statements of St. Vincent’s Health Services Corporation and
Subsidiaries for the year ended September 30, 2013, were audited by other auditors whose report
dated February 21, 2014 included an emphasis-of-matter paragraph that described the change in
the Corporation’s presentation of the provision for bad debts, and expressed an unmodified
opinion on those consolidated financial statements.

W preut. LLF

Bartford, CT
February 19, 2015
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ST. VINCENT’S HEALTH SERVICES
CORPORATION AND SUBSIDIARIES

CONSOLIDATED BALANCE SHEETS
(Dollars in Thousands)

SEPTEMBER 30, 2014 AND 2013

Assets

Current Assets
Cash and cash equivalents
Accounts receivable, less allowance for
uncollectible accounts ($26,400 in 2014
and $26,326 in 2013}
Inventories and other current assefs

Total Cerrent Assets
Interest in Investnrents Held by Ascension

Board-esignated Investments and
Assets Limited as to Use
Nonecurrent pledges receivabtle, net
Other board-designated invesiments
Temporarily or permanently restricted

Total Board-Designated Investments and
Assets Limited as to Use

Property and Equipment
Land and improvements
Buildings, leaschold improvements and equipment
Construction in progress

Less accumulated depreciation
Total Property and Equipment, net

Capitalized Sofware Costs, net
Other Assets
Pension Asset

Total Assets

2014 2013

$ 3,300 5,001
67,589 56,043

21,577 20,969

92,466 82,013
385,447 375,348

771 1,231

14,206 13,380

28,513 27,068

43,490 41,679

14,544 14,584
466,204 456,093

2,391 3,172

483,139 473,849
(275,790) (253,094)
207,349 220,755
26,300 14,399

12,797 10,836

3,995 —

$ 771,844 745,630

The accompanying notes are an infegral part of these consolidated financial siatements,
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ST. VINCENT’S HEALTH SERVICES
CORPORATION AND SUBSIDIARIES

COMSOLIDATED BALANCE SHEETS (CONTINUED)
{Dollars in Thousands)

SEPTEMBER 30, 2014 AND 2013

Liabilities and Net Assefs

Current Liabilities
Accounts payable and accrued Habilities
Current portion of long-term debt
Current portion of note payable, other
Pue to System, net
Estimated third-party payor settlements
Other current liabilities

Total Current Liabilities
MNoncurrent Eiabilities
Long-term debt
SeH-insurance labilities
Pension and other postretirement liabilities
Other Habilities
Total Noncurrent Liabilities
Total Liabilities
Net Assets
Unrestricted
Temporarily restricted

Permanently restricted

Total Net Assets

Total Liabilities and Net Assels

2014 2013
55277 60,416
885 988
- 1,075
4,483 2,247
10,642 5,681
335 340
71,622 70,747
56,503 57,238
3,701 3,499
5,194 8,531
9,906 8,892
75,304 78,160
146,926 148,907
596,405 569,055
15,750 14,844
12,763 12,224
624,918 596,123
771,844 745,030

The gccompanying notes are an infegral part of these consolidated financial stutements.
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ST. VINCENT’S HEALTH SERVICES
CORPORATION AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF OFERATIONE AND CHANGES IN NET ASSETS
{Dollars in Thousands)

FOR THE YEARS ENDED SEPTEMBER 30, 2014 AND 2013

Operating Revenues
Net patient service revenue
Less provision for doubtful accounts

Net paiient service revenue, less
provision tor doubtful accounts

Other revenues
Met assets released from restrictions for operations

Teotal Operating Revenues

Operating Expenses
Salaries and wages
Employee benefits
Purchased services
Professional fees
Supplies
Insurance
Interest
Depreciation and amortization
Other

Total Operating Expenses Before
Neon-Recurring Losses

Iacome frors Operations Before
Nen-Recurring Losses

Non-Recurring Losses
Income from Operations

MNonoperating Gains (L.osses)
Envestment refurns, net
Other

Total Neneperating Gains, net

Excess of Revenues and Gains
Over Expenses and Fosses

2014 2013
$ 465800 § 461,036
34,098 27,679
431,702 433,357
47,142 39,575
1,614 1,685
480,458 474,617
209,778 212,347
54,192 55,142
46,969 37,145
22,745 19,519
57,457 57,058
5,956 5,349
1,818 1,954
28,822 26,417
35,374 32,749
463,111 447,680
17,347 26,937
(946) (9,021)
16,401 17,916
26,670 28,742
(1,630) (1,563)
25,040 27,179
41,441 45,095

The accompanying notes are an integral part of these consolidated financisl statements,

5
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ST. VINCENT’S HEALTH SERVICES
CORPORATION AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF OPERATIONS AND CHANGES IN NET ASSETS

(CONTINUED)
{Dollars in Thousands)

FOR THE YEARS ENDED SEPTEMBER 30, 2014 AND 2613

Unrestricted Net Assets

Excess of revenues and gains over expenses and losses

Transfers to System
Net assets released from restrictions
for property acquisitions

Pension and other postretirement liability adjustments
Transfers from temporarily restricted net assets, net

Increase in Unrestricted Net Assets

Temporarily Restricted Net Assets
Contributions
Investment return
Net change in unrealized gains on investments
Net assets released from restrictions
Transfers to unrestricted and permanently

restricted net assets, net

Other

Increase (Decrease) in
Temporarily Restricted Net Assets

Permanently Restricted Net Assets
Contributions
Transfers from temporarily restricted
net assets, net

Increase in Permanently Restricted Net Assets
Increase in Ne¢ Assets

Net Assets - Beginning

Net Assets - Ending

2014 2013

41,441 8 45,095
(14,570) (18,527)
646 4,210
202 1,082

3 8
27,350 31,868
1,903 5,135
1,455 . 821
279 1,204
(2.260) (5,895)
(1) (157)
{440) (1.423)
906 (315)
536 95

- 149

539 244
28,795 31,797
596,123 564,326
624,918 $§ 596,123

The accompanying notes are an integral part of these consolidated financial siatements.
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ST. VINCENT’S HEALTH SERVICES
CORPORATION AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF CASH FLOWS
{Dollars in Thousands)

FOR THE YEARS ENDED SEPTEMBER 36, 2004 AN 2013

2014 2013

Cash Flows from Operating Activities
Increase in net assets % 28,795 § 31,797
Adjustments to reconcile net asseis to
net cash provided by operating activities:

Depreciation and amortization 28,822 26,417
Loss on sale of property and equipment -- 234
Pension and other postretirement liability adjustments (202} {1,082)
Restricted contributions and net investment return (3,897} (5,956)
Net change in unrealized gains on investments (7,706) {16,745)
Transfers to System, net 14,970 18,527
Changes in operating assets and liabilities:
Interest in investments held by Ascension (2,945) {596)
Accounts receivable, net (11,546) {1,597)
Inventeries and other current assets {608) {6,695}
Accounts payable and accrued liabilities (5,139) (4,203)
Estimated third-party payor settlements 4,961 {6.319)
Other noncuirent liabilities ) (i21)
Pension and other postretivement liabilities {7,130} (2,616}
Other liabilities 1,216 1,505
Net Cash Provided by Operating Activities 39,586 32,550

Cash Flows from Investing Activities

Property and equipment additions {9,670) {14,992}
Software in development {17,647 (4,056)
(Increase) decrease in assets limited as to use - restricted (1,259) 1,525
Increase in other assets (1,961 (5,105)
Net Cash Used in Investing Activities (30,537) (22,628)

The accompanying notes are an integral part of these consofidated financial statements.
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ST. VINCENT’S HEALTH SERVICES
CORPORATION AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF CASH FLOWS
(Bollars in Thousands)

FOR THE YEARS ENDED SEPTEMBER 30, 2014 AND 2013

2014 2013

Cash Flows from Financing Activities

Transfers 1o System, net S (12,734 % {16,783}

Repayment of long-term debt {1,913 (1,510%

Restricted coniributions and net investment return 3,897 5,956
Net Cash Used in Financing Activities (18,750 {12,337
Net Change i Cash and Cash Equivalents (1,761) {2.415)
Cash and Cash Eguivalents - Beginning 5,001 7416
Cash and Cash Equivalents - Ending $ 3,300 § 5,001

The accompanying notes are an integral part of these consolidated financial statemenis.
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MARCUM

ACCOUNTANTS & ADVISORS

INDEPENDENT AUDITORS’ REPORT
ON SUPPLEMENTARY INFORMATION

To the Board of Directors
St. Vincent’s Health Services Corporation

We have audited the 2014 consolidated financial statements of St. Vincent’s Health Services
Corporation as of and for the year ended September 30, 2014, and have issued our report thereon
dated February 19, 2015, which contains an unmodified opinion on those consolidated financial
statements and which appears on page 1. Our audit was performed for the purpose of forming an
opinion on the 2014 consolidated financial statements as a whole. The 2014 consolidating
balance sheet, the 2014 consolidating statement of operations and changes in unrestricted net
assets, and the 2014 schedule of net cost of providing care of persons living in poverty and
community benefit programs are presented for the purpose of additional analysis and are not a
required part of the consolidated financial statements. Such information is the responsibility of
management and was derived from and relates directly to the underlying accounting and other
records used to prepare the 2014 consolidated financial statements. The 2014 information has
been subjected to the auditing procedures applied in the audit of the 2014 consolidated financial
statements and certain additional procedures, including comparing and reconciling such
information directly to the underlying accounting and other records used to prepare the 2014
consolidated financial statements or to the 2014 consolidated financial statements themselves,
and other additional procedures in accordance with auditing standards generally accepted in the
United States of America. In our opinion, the 2014 information is fairly stated in all material
respects in relation to the 2014 consolidated financial statements taken as a whole.

The 2013 consolidating balance sheet and the 2013 consolidating statement of operations and
changes in unrestricted net assets were derived from the Corporation’s 2013 consolidated
financial statements that were audited by other auditors, whose report dated February 21, 2014,
reported that the 2013 information was fairly stated in all material respects in relation to the 2013
consolidated financial statements as a whole.

WMoarewn LLF

Hartford, CT
February 19, 2015

MARCUMGROUP

MEMBLA

Marcum LLP * City Place]l = 183 Asylum Streat » 17° Floor » Hartord, CT 06103 = Phene 350.549.8500 / 877,231 5351 = Fax B60.549.8501 = marcumlip.com
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ST. VINCENT'S HEALTH SERVICES
CORPORATION AND SUBSIDIARIES

SCHEDULE V - NET COST OF PROVIDING CARE OF PERSONS
LEIVING IN POVERTY AND COMMUNITY BENEFIT PROGRAMS
(Doliars in Thousends)

FOR THE YEAR ENDED SEPTEMBER 30, 2014

The net cost to the Corporation, excluding the provision for bad debt expense, of providing care

of persons living in poverty and other community benefit programs is as follows;

Traditional charity care provided

p 5,600
Unpaid cost of public programs for persons living in poverty 23,850
Other programs for persons living in poverty and other vulnerable persons 4,443
Communiiy benefit programs 6,484
Care of persons living in poverty and commumity benefit programs $ 40,377

See independent auditors’ report on supplementary information,

65
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Greer, Leslie

From: Schaeffer-Helmecki, Jessica

Sent: Tuesday, January 19, 2016 8:45 AM

To: ‘kurt.bassett@stvincents.org'

Cc: Greer, Leslie; Fernandes, David

Subject: FW: 15-32056-CON: Completeness Questions
Attachments: 15-32056 St. Vincent Completness Questions.docx
Mr Bassett:

| just realized | forgot to include instructions for filing responses electronically. They are as follows:

Repeat each question before providing your response and paginate and date your response, i.e., each page in its
entirety. Information filed after the initial CON application submission (e.g., completeness response letter, prefile
testimony, late file submissions and the like) must be numbered sequentially from the Applicant’s document preceding
it. Please begin your submission using Page 139and reference “Docket Number: 15-32056-CON.”

Please submit responses as both a word and pdf attachment.
My apologies for any confusion.
Thank you,

Jessica

From: Schaeffer-Helmecki, Jessica

Sent: Friday, January 15, 2016 2:08 PM

To: 'kurt.bassett@stvincents.org'

Cc: Fernandes, David; Riggott, Kaila; Greer, Leslie
Subject: 15-32056-CON: Completeness Questions

Mr Bassett:

Attached please find Completeness Questions regarding CON Docket No. 15-32056 to acquire a SPECT-CT. Responses
will be due by March 15, 2015.

Please let us know if you have any questions or need any assistance.
Have a great long weekend,

Jessica Schaeffer-Helmecki

Office of Health Care Access

Connecticut Department of Public Health

410 Capitol Avenue, MS #13 HCA, Hartford, Connecticut 06134

P: (860) 509-8075 | F: (860) 418-7053 | E: jessica.schaeffer-helmecki@ct.gov

LoARETiny,

" e

A g

o .

Comnectiout Department
of Public Health



STATE OF CONNECTICUT
DEPARTMENT OF PUBLIC HEALTH
Office of Health Care Access

January 15, 2016
VIA EMAIL ONLY

Mr. Kurt Bassett

Director of Strategic Planning
St. Vincent’s Medical Center
2800 Main Street

Bridgeport, CT 06606

RE: Certificate of Need Application; Docket Number: 15-32056-CON
Acquisition of a Single Photon Emission Computed Tomography/Computed Tomography
(“SPECT/CT”) Camera

Dear Mr. Bassett:

On December 24, 2015, the Office of Health Care Access received a Certificate of Need
application filing on behalf of St. Vincent’s Medical Center to acquire a SPECT/CT camera to
replace an existing SPECT camera at 2800 Main Street, Bridgeport CT. OHCA requests
additional information pursuant to Connecticut General Statutes 819a-639a(c). Please
electronically confirm receipt of this email as soon as you receive it. Provide responses to the
questions below in both a Word document and PDF format at the earliest convenience as an
attachment to a responding email.

Pursuant to Section 19a-639a(c) of the Connecticut General Statutes, you must submit your
response to this request for additional information no later than sixty days after the date this
request was transmitted. Therefore, please provide your written responses to OHCA no later than
March 15, 2016, otherwise your application will be automatically considered withdrawn.

OHCA has reviewed the CON application pursuant to Connecticut General Statutes §19a-
639a(c) and requests the following additional information:

1. The Applicant states it intends to dispose of its SPECT camera. Does it intend to keep its
existing CT camera? If so, is that utilization included in your projections?

2. How will the GE Millennium SPECT camera be disposed of?

3. Onpage 9, the Applicant states that there are no other cameras with similar capabilities in the
service area. How did you arrive at this conclusion?

4. Will there be any gap in services during the period of the new camera’s installation?

An Equal Opportunity Provider
(If you require aid/accommodation to participate fully and fairly, contact us either by phone, fax or email)
410 Capitol Ave., MS#13HCA, P.0.Box 340308, Hartford, CT 06134-0308
Telephone: (860) 418-7001 Fax: (860) 418-7053 Email: OHCA@ct.gov



St. Vincent’s Medical Center
Docket No.: 15-32056 Page 2 of 3

5. Will the days and hours of operation of the new SPECT/CT camera remain the same as the
previous SPECT camera?

6. Explain the following statement found on page 11, question 10, “The installation of this
equipment will reduce. . . multiple test locations thereby improving the on-site care
coordination.” It is stated throughout the application that there is no other SPECT/CT service
provided within the applicant’s service area. In addition, the applicant only has one SPECT
camera which is housed in the Radiology Department. What is it meant by “multiple test
locations?”

7. The applicant has projected losses in operations for the next three years. When is the
applicant anticipating a gain in operations?

8. Provide the most recently completed fiscal year’s (FY) payer mix as well as the projected
payer mix for the current FY (2016).

9. For Table 5 on page 19 of the application, please provide actual volume and identify the
months on which the annualized figure (for the column labeled CFY Volume) was based.

10. Page 26 of the application indicates that the decline in volume will level off with the
acquisition of a new SPECT/CT. Provide an explanation for the decline in volume for the
past three years and why a continued declined is not anticipated with the acquisition of the
SPECT/CT.

11. Page 6 of the application states the acquisition of the SPECT/CT will be “plug and go”” and
that there would not be any additional electrical, mechanical or technological upgrades.
Explain the need for construction/renovation costs associated with the proposed capital
expenditure as indicated on Table 3.

12. As there is a construction/renovation cost associated with the proposed capital expenditure,
provide the following:

a description of the proposed building work, including the gross square feet;
existing and proposed floor plans;

commencement date for the construction/renovation;

completion date of the construction/renovation; and

commencement of operations date.

Pop o

13. Reconcile Table 4’s total operating expenses with Financial Worksheet A.

14. Please define “capital dollars” as used on page 12.



St. Vincent’s Medical Center
Docket No.: 15-32056

15. Please provide historical SPECT volume in the table below:

Chronic lliness

Actual Volume (Last 3 Completed Cug?nt
FYs)
Volume
Service FY 13 FY 14 FY 15 FY16*
Oncology
Cardiology
Gl
Orthopedics

Total

Page 3 of 3

* |If period is less than six months, include actual data. If annualizing, please indicate the

number of months upon which the projection is based

If you have any questions concerning this letter, please feel free to contact either me at (860)
418-7032 or Jessica Schaeffer-Helmecki at (860) 509-8075.

Sincerely,

LDavid Ferrnandes

David Fernandes
Planning Analyst (CCT)



Greer, Leslie

From: Bassett, Kurt <Kurt.Bassett@stvincents.org>

Sent: Tuesday, March 01, 2016 11:53 AM

To: Schaeffer-Helmecki, Jessica

Cc: Greer, Leslie; Fernandes, David

Subject: RE: 15-32056-CON: Completeness Questions

Attachments: 15-32056 St. Vincent Completness Questions.docx; 15-32056 St. Vincent Completness
Questions.pdf

Please see attached for response to Docket Number 15-32056-CON. Please let me know if you have any further
guestions or clarifications.

Note: Original application ended with page 193, so our question responses begin with page number 194.
Thank you for your consideration,

Kurt Bassett

Director — Strategic Planning
St. Vincent's Health Services
2800 Main Street
Bridgeport, CT 06606

Office: 203-576-6264

From: Schaeffer-Helmecki, Jessica [mailto:Jessica.Schaeffer-Helmecki@ct.gov]
Sent: Tuesday, January 19, 2016 8:45 AM

To: Bassett, Kurt

Cc: Greer, Leslie; Fernandes, David

Subject: FW: 15-32056-CON: Completeness Questions

Mr Bassett:
| just realized | forgot to include instructions for filing responses electronically. They are as follows:

Repeat each question before providing your response and paginate and date your response, i.e., each page in its
entirety. Information filed after the initial CON application submission (e.g., completeness response letter, prefile
testimony, late file submissions and the like) must be numbered sequentially from the Applicant’s document preceding
it. Please begin your submission using Page 139and reference “Docket Number: 15-32056-CON.”

Please submit responses as both a word and pdf attachment.
My apologies for any confusion.
Thank you,

Jessica

From: Schaeffer-Helmecki, Jessica

Sent: Friday, January 15, 2016 2:08 PM

To: 'kurt.bassett@stvincents.org'

Cc: Fernandes, David; Riggott, Kaila; Greer, Leslie
Subject: 15-32056-CON: Completeness Questions



Mr Bassett:

Attached please find Completeness Questions regarding CON Docket No. 15-32056 to acquire a SPECT-CT. Responses
will be due by March 15, 2015.

Please let us know if you have any questions or need any assistance.
Have a great long weekend,

Jessica Schaeffer-Helmecki

Office of Health Care Access

Connecticut Department of Public Health

410 Capitol Avenue, MS #13 HCA, Hartford, Connecticut 06134

P: (860) 509-8075 | F: (860) 418-7053 | E: jessica.schaeffer-helmecki@ct.gov

DPH)

Comnectiout Department
of Public Health

CONFIDENTIALITY NOTICE:

This email message and any accompanying data or files is confidential and may contain privileged information
intended only for the named recipient(s). If you are not the intended recipient(s), you are hereby notified that the
dissemination, distribution, and or copying of this message is strictly prohibited. If you receive this message in
error, or are not the named recipient(s), please notify the sender at the email address above, delete this email
from your computer, and destroy any copies in any form immediately. Receipt by anyone other than the named
recipient(s) is not a waiver of any attorney-client, work product, or other applicable privilege.



STATE OF CONNECTICUT
DEPARTMENT OF PUBLIC HEALTH
Office of Health Care Access

January 15, 2016
VIA EMAIL ONLY

Mr. Kurt Bassett

Director of Strategic Planning
St. Vincent’s Medical Center
2800 Main Street

Bridgeport, CT 06606

RE:  Certificate of Need Application; Docket Number: 15-32056-CON
Acquisition of a Single Photon Emission Computed Tomography/Computed Tomography
(“SPECT/CT”) Camera

Dear Mr. Bassett:

On December 24, 2015, the Office of Health Care Access received a Certificate of Need
application filing on behalf of St. Vincent’s Medical Center to acquire a SPECT/CT camera to
replace an existing SPECT camera at 2800 Main Street, Bridgeport CT. OHCA requests
additional information pursuant to Connecticut General Statutes 819a-639a(c). Please
electronically confirm receipt of this email as soon as you receive it. Provide responses to the
questions below in both a Word document and PDF format at the earliest convenience as an
attachment to a responding email.

Pursuant to Section 19a-639a(c) of the Connecticut General Statutes, you must submit your
response to this request for additional information no later than sixty days after the date this
request was transmitted. Therefore, please provide your written responses to OHCA no later than
March 15, 2016, otherwise your application will be automatically considered withdrawn.

OHCA has reviewed the CON application pursuant to Connecticut General Statutes §19a-
639a(c) and requests the following additional information:

1. The Applicant states it intends to dispose of its SPECT camera. Does it intend to keep its
existing CT camera? If so, is that utilization included in your projections?
Yes, SVMC will keep its existing CT camera. The existing CT camera projections are
included in our nuclear imaging numbers, but not specific for SPECT.
2. How will the GE Millennium SPECT camera be disposed of?
GE will dispose of the old camera according to accepted guidelines when it delivers and
installs the new camera.

An Equal Opportunity Provider
(If you require aid/accommodation to participate fully and fairly, contact us either by phone, fax or email)
410 Capitol Ave., MS#13HCA, P.0.Box 340308, Hartford, CT 06134-0308
Telephone: (860) 418-7001 Fax: (860) 418-7053 Email: OHCA@ct.gov
0194



St. Vincent’s Medical Center

Docket No.: 15-32056

3. On page 9, the Applicant states that there are no other cameras with similar capabilities in the

service area. How did you arrive at this conclusion?

Through an extensive internet search including hospital sites and also CON fillings and

competed applications. A search was also done using the CHA list serve tool.
4. Will there be any gap in services during the period of the new camera’s installation?

There will be no gap in service as the new equipment will be placed in a new location so

the existing camera can be utilized until the new camera is in place and functional.

5. Will the days and hours of operation of the new SPECT/CT camera remain the same as the
previous SPECT camera?
Yes, the hospital will maintain the same operating hours.

6. Explain the following statement found on page 11, question 10, “The installation of this
equipment will reduce. . . multiple test locations thereby improving the on-site care

coordination.” It is stated throughout the application that there is no other SPECT/CT service
provided within the applicant’s service area. In addition, the applicant only has one SPECT

camera which is housed in the Radiology Department. What is it meant by “multiple test

locations?”

These scans cannot be completed at our current location and often multiple tests are

needed in order to obtain proper accuracy. That will no longer be the case with the new
equipment. In addition patients will not need to travel to other sites to have access to the

SPECT-CT technology, meaning have a scan at the hospital and then need to travel
outside our area to another location to have a SPECT-CT image taken.
7. The applicant has projected losses in operations for the next three years. When is the

applicant anticipating a gain in operations?
The last financial estimates were created as part of our three year strategic plan. Due to
the changing environment in CT and the “hospital tax” imposed by the state, these were

the best estimates. The hospital is continually adjusting budgets and forecasts and is

currently in the process of creating its next three year strategic plan which will include a

break even budget.

8. Provide the most recently completed fiscal year’s (FY) payer mix as well as the projected
payer mix for the current FY (2016).

Actual FY15 Estimated FY16
Payer

Discharges % Discharges %
Medicare* 418 46% 405 45%
Medicaid* 218 24% 207 23%
CHAMPUS & 0 0% 0 0%
Tricare
Total Gov. 636 70% 612 68%
Commercial 228 25% 243 27%
Uninsured 41 4.5% 40 4.5%
Workers Comp. 5 0.5% 5 0.5%
Total Non-Gov. 274 30% 288 32%
Total Mix 910 900

0195



St. Vincent’s Medical Center
Docket No.: 15-32056

9. For Table 5 on page 19 of the application, please provide actual volume and identify the

months on which the annualized figure (for the column labeled CFY Volume) was based.
Actual volume through November 2015 was 373, annualized amount for the remaining 7
months (Dec. 2015 - June 2016) is estimated at 527.

10. Page 26 of the application indicates that the decline in volume will level off with the
acquisition of a new SPECT/CT. Provide an explanation for the decline in volume for the
past three years and why a continued declined is not anticipated with the acquisition of the
SPECT/CT.

Volume has declined due to the age and quality of the current equipment. Physicians
have reduced the use of the old machine as the quality has declined. We estimate that the
decrease in use will no longer continue with the new machine since quality will be
greatly improved.

11. Page 6 of the application states the acquisition of the SPECT/CT will be “plug and go” and
that there would not be any additional electrical, mechanical or technological upgrades.
Explain the need for construction/renovation costs associated with the proposed capital
expenditure as indicated on Table 3.

The current model is described by the vendor as “plug and go”, so there is no need to
upgrade your current electrical connections and there is no need for additional technology
upgrades to accommodate the new machine. The capital expenditure is to create a larger
new location to house the new equipment. It will create a new state of the art facility to
house the new equipment.

12. As there is a construction/renovation cost associated with the proposed capital expenditure,
provide the following:

a. adescription of the proposed building work, including the gross square feet;
Create a new space for SPECT-CT encompassing 600 square feet, Remove and
relocate walls, relocated electrical, relocate doors, replace ceiling and floor and
finish entire area.

b. existing and proposed floor plans;

See attachment “Floor Plan”, note existing floor plan is not included as this
equipment will be located in a different area.

c. commencement date for the construction/renovation;

Construction will commence 2-3 months after final approval is received for CON.
No construction can begin without approval. This represents time needed for
plans, permits and approvals.

d. completion date of the construction/renovation; and
Construction will be completed within 2 months of start date. (Total 4-5 months
from CON approval)

e. commencement of operations date.

Operation will commence 1 month after construction is complete which includes
time for installation, staff training and DPH review. (Total 5-6 months from CON
approval)

0196



St. Vincent’s Medical Center
Docket No.: 15-32056

13. Reconcile Table 4’s total operating expenses with Financial Worksheet A.

FY 2017* FY 2018* FY 2019*
Revenue from Operations $0 $0 $0
Total Operating Expenses $123 $123 $123
Gain/Loss from Operations ($123) ($123) ($123)

14. Please define “capital dollars” as used on page 12.

St. Vincent’s maintains additional cash and investments on its balance sheet. Each year a

certain portion of that cash is allocated for “capital” improvements based on hospital

needs. This project has been approved by the capital committee for using these capital
dollars to fully fund the project, so there is no need for additional funding or funding the
project from current operations.

15. Please provide historical SPECT volume in the table below:

Actual Volume (Last 3 Completed Cug(ent
FYs)
Volume
SPECT Service FY 13 FY 14 FY 15 FY1l6*
Oncology 111 73 99 69
Cardiology 156 121 265 176
Gl 244 145 165 107
Orthopedics 155 291 91 90
Chronic lliness 488 460 290 63
Total 1154 1090 910 505

* Actual for 7 months July 2015 — Jan 2016

If you have any questions concerning this letter, please feel free to contact either me at (860)
418-7032 or Jessica Schaeffer-Helmecki at (860) 509-8075.

Sincerely,

David Fernandes
Planning Analyst (CCT)
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St. Vincent’s Medical Center
Docket No.: 15-32056

Attachment Floor Plan:
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Greer, Leslie

From:

Sent:

To:

Cc:

Subject:
Attachments:

Mr. Bassett,

Fernandes, David

Monday, March 21, 2016 3:21 PM

kurt.bassett@stvincents.org

Riggott, Kaila; Schaeffer-Helmecki, Jessica; Greer, Leslie
16-32056-CON Deemed Complete as of 3/21/16

15-32056-CON Notification of Application Deemed Complete.docx

Please see the attached letter deeming complete the above referenced application.

Thanks,

David Fernandes
Office of Health Care Access

Connecticut Department of Public Health
410 Capitol Avenue, Hartford, Connecticut 06134
P: (860) 418-7032|F: (860) 418-7053 | E: David.Fernandes@ct.gov

Arsey
e iy
= e

Comnecticut Department

of Pubiic Health




STATE OF CONNECTICUT

DEPARTMENT OF PUBLIC HEALTH

Dannel P. Malloy
Governor
Raul Pino, M.D., M.PH.

Commissioner

Nancy Wyman
Lt. Governor

Office of Health Care Access

March 21, 2016
Via Email Only

Kurt.bassett@stvincents.org
Mr. Kurt Bassett

Director of Strategic Planning
St. Vincent’s Medical Center
2800 Main Street

Bridgeport, CT 06606

RE:  Certificate of Need Application; Docket Number: 15-32056-CON
Acquisition of a Single Photon Emission Computed Tomography/Computed Tomography
(“SPECT/CT”) Camera

Dear Mr. Bassett:

This letter is to inform you that, pursuant to Section 19a-639a (d) of the Connecticut General Statutes, the
Office of Health Care Access has deemed the above-referenced application complete as of March 21,
2016.

If you have any questions concerning this letter, please feel free to contact either me at (860) 418-7032 or
Jessica Schaeffer-Helmecki at (860) 509-8075.

Sincerely,
David Fernandes

David Fernandes
Planning Analyst (CCT)

Phone: (860) 509-8000  Fax: (860) 509-7184 « VVP: (860) 899-1611
410 Capitol Avenue, P.O. Box 340308
DPH Hartford, Connecticut 06134-0308
www.ct.gov/dph
Affirmative Action/Equal Opportunity Employer

Connecticut Department
of Public Health


mailto:Kurt.bassett@stvincents.org

Greer, Leslie

From: Greer, Leslie

Sent: Friday, May 20, 2016 11:28 AM

To: ‘kurt.bassett@stvincents.org'

Cc: Schaeffer-Helmecki, Jessica; Fernandes, David
Subject: St. Vincent's Medical Center Final Decision
Attachments: 32056_201605201115.pdf

Tracking: Recipient Delivery

'kurt.bassett@stvincents.org'
Schaeffer-Helmecki, Jessica Delivered: 5/20/2016 11:28 AM
Fernandes, David Delivered: 5/20/2016 11:28 AM

Mr. Bassett,
Attached is the Final Decision for St. Vincent’s Medical Center’s Certificate of Need application.

Leslie M. Greer

Office of Health Care Access

Connecticut Department of Public Health

410 Capitol Avenue, MS#13HCA, Hartford, CT 06134
Phone: (860) 418-7013 Fax: (860) 418-7053
Website: www.ct.gov/ohca

DPH)

Comnecticut Department
of Pubiic Health



STATE OF CONNECTICUT

DEPARTMENT OF PUBLIC HEALTH

Dannel P. Malloy

, Governor
Raul Plno, MD, M.PH. Nancy Wyman
Commissioner [f Covernor
Office of Health Care Access
Certificate of Need
Final Decision
Applicant: St. Vincent’s Medical Center
2800 Main Street
Bridgeport, Connecticut 06606
Docket Number: 15-32056-CON
Project Title: Acquisition of a Single Photon Emission Computed

Tomography-Computed Tomography Camera

Project Description: St. Vincent’s Medical Center (“Hospital” or “Applicant”) is seeking
approval for the acquisition of a Single Photon Emission Computed Tomography-Computed
Tomography (“SPECT-CT”) camera to replace a nuclear camera.

Procedural History: On December 24, 2015, the Office of Health Care Access (“OHCA”)
received the initial Certificate of Need (“CON™) application from the Applicant for the above-
referenced project. The Applicant published notice of its intent to file the CON Application in
The Connecticut Post (Bridgeport) on November 4, 5 and 6, 2015. The application was deemed
complete on March 21, 2016. OHCA received no responses from the public concerning the
Hospital’s proposal and no hearing requests were received from the public per Connecticut
General Statutes § 19a-639a(e). Deputy Commissioner Brancifort considered the entire record in
this matter.

Phone: (860) 418-7001 e Fax: (860) 418-7053
410 Capitol Avenue, MS#13HCA
: Hartford, Connecticut 06134-0308
COnr;ﬁc;iLcﬂl;ullicDﬁep:Irttglent www.ct. g()\.-’fr dph
Affirmative Action/Equal Opportunity Employer




St. Vincent's Medical Center Page 2 of 8
Docket Number: 15-32056-CON

Findings of Fact and Conclusions of Law

1. The Applicantis a 473" bed not-for-profit general hospital located at 2800 Main Street,
Bridgeport, Connecticut. Exhibit A, p. 42.

2. The Applicant currently operates one nuclear camera at its main hospital campus.

Provider an< Location Equipment Hours of Operation Utilization FY15
St. Vincent's Medical Center | GE Millennium M-F 7 AMto 5 PM 910

2800 Main St. MPR/MPS SPECT Sat., Sun. and evenings

Bridgeport, CT 06606 on call

Exhibit. A, pp. 5, 17, 19,

3. The GE Millennium, located at the Applicant’s main hospital campus, is more than nine
years old and nearing the end of its useful life. The Applicant proposes replacing it with a
4-slice GE Optima NM/CT 640 SPECT-CT. Exhibit A, pp. 5, 6, 24.

4.  There are no other cameras with similar CT-capabilities located in the Applicant’s service
area, which includes Bridgeport, Fairfield, Easton, Monroe, Trumbull, Shelton and
Stratford. Exhibit A, pp. 8, 9.

5. The proposed SPECT-CT will offer a more reliable way to accurately diagnose functional
abnormalities. Exhibit A, p. 6.

6. A SPECT-CT camera will allow for faster diagnosis, more accurate anatomical
localization and attenuation correction while decreasing radiation exposure, leading to
improved quality of patient care. A study comparing the benefits of a SPECT-CT over a
SPECT resulted in decreased false positives (21% vs. 58%) and increased true positive

results (63% vs. 22%). Exhibit A, pp. 8, I1; Nicholas Patchett, et. al., New Generation General-Purpose
SPECT/CT Myocardial Perfusion Imaging Improves Diagnostic Accuracy and Reduces Radiation Exposure
Compared to Traditional SPECT, Section of Cardiovascular Medicine. Exhibit A, p. 93.

7. SPECT-CT increases image accuracy while decreasing the need for additional exams in
different test locations, thus reducing patient wait times, travel and out of network costs.
Exhibit A, p. [1; Exhibit C, p. 195.

8. SPECT, in combination with CT, enables a direct correlation of anatomic information and
functional information, resulting in better localization and definition of scintigraphic
findings and a reduction in indeterminate findings. The superiority of SPECT-CT over
SPECT has been demonstrated for the imaging of benign and malignant skeletal diseases,
thyroid cancer, neuroendocrine cancer, parathyroid adenoma and mapping of sentinel
lymph nodes in the head, neck and pelvic region, SPECT-CT in cardiac imaging improves
upon diagnosis as well as illustrative visualization. Furthermore, it may be beneficial in
identifying candidates for more intensive prevention or risk factor modification strategies

! Excludes 47 bassinets.




St. Vincent's Medical Center

Page 3 of 8

Docket Number: 15-32056-CON

10.

I11.

12.

and those who would benefit from coronary angiography and revascularization. Andreas K.
Buck, et. al., SPECT/CT, INUCL MED 49, 8. Exhibit A, pp. 95-106.

The proposed SPECT-CT will serve the oncology, cardiology and the gastroenterology
departments, as well as provide diagnostics for conditions such as thyroid disorders, brain
disorders and inflammations and infections. Exhibit A, p. 8.

The Hospital’s Community Health Needs Assessment identified cardiovascular disease
and cancer to be among the leading causes of death in the Hospital’s service area Exhibit A,

9.

The Hospital’s primary service area includes Bridgeport, the state’s most impoverished
and diverse urban center. The Statewide Health Care Facilities and Services Plan notes
that Black non-Hispanics and Hispanics are more likely than non-Hispanics to have a
potentially preventable hospitalization or avoidable ED visit. As the leading causes of
emergency department admissions are heart and digestive diseases, the proposed SPECT-
CT will allow the area’s underserved minority population access to clinical testing that
may prevent hospitalizations or ED visits through providing more accurate diagnoses.
Exhibit A, pp. 8-9.

Despite a decline in volume since FY2013, the Applicant projects volume to level off
with the acquisition of the SPECT-CT, due to its improved image quality.

TABLE 1
APPLICANT'S HISTORIC AND PROJECTED UTILIZATION

Actual Projected

FY2013 | FY2014 | FY2015 | FY2016 | FY2017 | FY2018 | FY2019

Proposed
GE Optima

n/a

n/a

n/a

n/a

900

900

900

Existing GE
Millennium

1154

1090

910

900

n/a

n/a

n/a

Total

1154

1090

910

900

900

900

900

Volume has declined due to the age of the existing equipment along with diminished quality in imaging.
Exhibit A, pp. 19, 26.

13.

14.

The cost for diagnostic imaging for patients will remain the same as on the existing
camera. Exhibit A, p. L1.

The costs related to the proposed project have been approved by the Applicant’s capital
committee to fully fund the project with capital dollars. Additional funding through
fundraising, the incurring of debt or through current operations will not be necessary.

TABLE 3
APPLICANT'S CAPITAL EXPENDITURE

Medical Equipment Purchase $547,797
Construction/Renovation $204,552
Total Capital Expenditure (I'CE) $752,349
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Exhibit A, pp. 12, 18; Exhibit C, p. 197.

15. Incremental losses are projected in each of the three fiscal years (FY) following
implementation of the proposal, due to depreciation.
TABLE 4
APPLICANT'S PROJECTED INCREMENTAL REVENUES AND EXPENSES
FY 2017 FY 2018 FY 2019
Revenue from Operations - - -
Total Operating Expenses™ $123,000 | $123,000 | $123,000
Gain/(Loss) from Operations ($123,000) | ($123,000) | ($123,000)
*Qperating expenses represent the change in depreciation amount, which is a non-cash expense.
Exhibit A, p. 193; Exhibit C, p. 197.
16. The new SPECT-CT will serve the same patient population as the SPECT camera being
replaced. Exhibit A, p. 9.
17.  No change in the patient population mix is projected by the Applicant.
TABLE &
APPLICANT'S CURRENT & PROJECTED PAYER MiX
Most Recently Projected
Completed
Payer FY 2015 FY 2016 FY 2017 FY 2018 FY 2019
Volume | % | Volume | % Volume % Volume | % | Volume | %
Medicare 418 46% 405 45% 405 45% 405 45% 405 45%
Medicaid 218 24% 207 23% 207 23% 207 23% 207 23%
CHAMPUS & 0 0% 0 0% 0 0% 0 0% 0 0%
TriCare
Total 636 70% 612 68% 612 68% 612 68% 612 68%
Government
Commercial 228 25% 243 27% 243 27% 243 27% 243 27%
Insurers
Uninsured 41 4.5% 40 4.5% 40 4.5% 40 4.5% 40 4.5%
Workers 5 0.5% 5 0.5% 5 0.5% 5 0.5% 5 0.5%
Compensation
Total Non- 274 30% 288 32% 288 32% 288 32% 288 32%
Government
Total Payer 910 900 900 100% 900 100% 900 100%
Mix

Exhibit. A, p. 20; Exhibit C, p. 195,

18.

There will be no gap in service as the SPECT-CT will be housed in a new location within
the Radiology Department, allowing the current SPECT camera to be utilized during
construction, Exhibit A, pp. 6, 9, Exhibit C, p. 195.
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19.

20.

21,

22.

23,

24,

25.

26.

27.

28.

29.

30.

OHCA is currently in the process of establishing its policies and standards as regulations.
Therefore, OHCA has not made any findings as to this proposal’s relationship to any
regulations adopted by OHCA. (Conn .Gen. Stat. § 19a-639(a)(1))

This CON application is consistent with the Statewide Health Care Facilities and Services
Plan. (Conn. Gen. Stat. § 19a-639(2)(2))

The Applicant has established that there is a clear public need for the proposal. (Conn. Gen.
Stat, § 19a-639(a)(3))

The Applicant has satisfactorily demonstrated that the proposal is financially feasible.
{Conn, Gen, Stat. § 19a-639(a){4))

The Applicant has satisfactorily demonstrated that access to services will be maintained
and quality of health care delivery in the region as well as cost effectiveness will be
improved. (Conn. Gen. Stat. § 19a-639(a)(5))

The Applicant has shown that there will be no change in access to the provision of health
care services to the relevant populations and payer mix, including access to services by
Medicaid recipients and indigent persons. (Conn. Gen. Stat. § 19a-639(a)(6))

The Applicant has satisfactorily identified the population to be served and that this
population has a need for the proposal. (Conn. Gen. Stat. § 19a-639(a)(7))

The Applicant’s historical utilization in the service area supports this proposal. (Conn. Gen.
Stat. § 19a-639(a)(8))

The Applicant has satisfactorily demonstrated that the proposal will not result in an
unnecessary duplication of existing services in the area. (Conn. Gen. Stat. § 19a-639(a}(9))

The Applicant has satisfactorily demonstrated that the proposal will not result in a

reduction or change in access to services for Medicaid recipients or indigent persons.
(Conn. Gen. Stat. § 19a-63%(a)(10))

The Applicant has satisfactorily demonstrated that the proposal will not negatively impact
the diversity of health care providers in the area. (Conn. Gen. Stat. § 19a-639(a)(11))

The Applicant has satisfactorily demonstrated that the proposal will not result in any

consolidation that would affect health care costs or access {o care, (Conn. Gen. Stat. § 19a-
639(a)(12))
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Discussion

CON applications are decided on a case by case basis and do not lend themselves to general
applicability due to the uniqueness of the facts in each case. In rendering its decision, OHCA
considers the factors set forth in General Statutes § 19a-639(a). The Applicant bears the burden
of proof in this matter by a preponderance of the evidence. Jones v. Connecticut Medical
Examining Board, 309 Conn. 727 (2013).

St. Vincent’s Medical Center (“Hospital” or “Applicant™), a 473-bed not-for-profit general
hospital in Bridgeport, is seeking authorization for the acquisition of a 4-slice GE Optima
NM/CT 640 SPECT-CT camera to replace its nuclear camera that is at the end of its useful life.
FF1,3. The Hospital currently operates one nuclear camera at its main campus. £#2. There are no
other cameras within the Applicant’s service area that offer the capabilities of a SPECT-CT. Fr4.

The SPECT-CT will enable direct correlation of anatomic and functional information, resulting
in a reduction in indeterminate findings. FF8. It will also allow for more reliable and faster
diagnosis, more accurate anatomical localization and provide attenuation correction, while
decreasing radiation exposure. FF5,6. SPECT-CT increases image accuracy while decreasing the
need for additional exams in different test locations, thus reducing patient wait times, travel and
out of network costs. FF7. The superiority of SPECT-CT over SPECT has been demonstrated for
the imaging of skeletal diseases, cancer, parathyroid adenoma and sentinel lymph nodes
mapping. Additionally, it may further benefit patients by identifying candidates for more
extensive prevention or risk factor modification strategies or those needing coronary
angiography. FF8.

The proposed SPECT-CT will serve the oncology, cardiology and the gastroenterology
departments. FF9. The Hospital’s Community Health Needs Assessment identified cardiovascular
disease and cancer to be among the leading causes of death in the Hospital’s service area. F#10.
The Applicant’s primary service area includes Bridgeport, the state’s most impoverished and
diverse urban center. The Statewide Health Care Facilities and Services Plan notes that Black
non-Hispanics and Hispanics are more likely than non-Hispanics to have a potentially
preventable hospitalization or avoidable ED visit. As the leading causes of emergency
department admissions are heart and digestive diseases, the proposed SPECT-CT will allow the
area’s underserved minority population access to clinical testing that may prevent
hospitalizations or ED visits through providing more accurate diagnoses. FF7i. Patient outcomes
may be improved by enabling more accurate identification and treatment of diseases, thus
preventing long term hospitalization as well as lowering the potential for ED visits. Together,
these multiple advantages will improve the quality of care delivered to patients in the area.

The SPECT-CT will serve the same patient population and no change in the patient population
mix, including Medicaid patients, is projected by the Applicant. FF/6,17. Additionally, the cost
for diagnostic imaging for patients will remain the same as on existing equipment. FFI3 Asa
result, the proposal will have no negative impact on access to or the cost of care to patients.
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While the Applicant anticipates incremental losses of $123,000in FY17, FY18 and in FY19,
these losses are attributable to depreciation and costs associated with renovating the SPECT-CT
space. FF15. The costs related to the proposed project have been approved by the Applicant’s
capital committee to fully fund the project with capital dollars. Additional funding through
fundraising, the incurring of debt or through current operations will not be necessary. Fi/4.
Therefore, OHCA finds the proposal financially feasible.

The Applicant has satisfactorily demonstrated clear public need for this proposal as access to
care will be maintained and quality of care will be improved. These two benefits are consistent
with the Statewide Health Care Facilities and Services Plan.
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Order

Based upon the foregoing Findings of Fact and Discussion, the Certificate of Need application of
St. Vincent’s Medical Center for the acquisition of a SPECT-CT camera is hereby APPROVED.

All of the foregoing constitutes the final order of the Office of Health Care Access in this matter.

By Order of the
Department of Public Health
Office of Health Care Access

S /90/ 20/6 dut Vali :
Date’ J aﬁé M. Bran&ifort, RRT,MPH

Deputy Commissioner
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