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Positron Emission Tomography: A First-Hand Experience

James Travlor, BS, CNM.T.

For more than a decade. University of Kansas

Execurtive Surnmary

fn Junky 1995, the University of Kansas Hospiial insialled o positron
emission fomography (PET) scanner and added PET to the imaging
technmlogies it offers patients and physicians. The new service is man-
aged by the mudear medidne section in the department of radiolagy.
Flans are bemg implemented now to fnstall a cyclotroa in March 000,
Prior t instatiation of the scamner, @ radiation area survey was per-
formed fin the space being considered for the PET mit. We alko needed
to address other critical considerations, induding the mamufacturers
requirements for consiruction of the scanncr room, special electrical
iméeds, and how the system waould commect fo our existing information
ek,

It is impartant to work cosely with your chief fimancial officer and
chief aperations officer from the beginning of the purchasing progess
50 that these administratars hove wp-fo-date, supportive information
about PET and the progress of the installation,

We made use of a variety of prometional techmgues to market the
new semvice, induding broadzast email an apen house for potential
referring physiciars, postings an the miclear medicine Web site ond
communication theough the local media,

W atso worked wilh the major insurance providers that utilge our
hespital to educate them about PET and its benefits. in addition, we
trained ovr own billing stoff about peoceduves that aptimize rewn-
bursement for PET

In March 2000, University of Kormsas Hospited wild instal the frst
cycloiron in the state, enabling us fo generate the drugs used for PET
scanming and polentially fo add targets for research PET radiophar-
miceticals.

Hospital considered theoprion of adding positron
emission tomography (FET} 1o the imaging tech
nologies we offer patients and physicians
Budperary and ofher issues delayed s acrual
implementation unil July 1999 when our facility
inseallad a PET scanner

The new service is managed by the nuclear
medicine section 10 the department of radialogy
In conjuncrion with the scanner, we alsa plan o
imarall a cyelowron, which will be aperated by a
nuclear pharmacisr under the deparmment of
pharmacy

This article swtlines the steps we ook o plam,
implement, install, marker and suppor this new
diagnostic service.

Installation Issues

Frior to installation, it = important to perform a
racliation arsa survey in the space being comsid-
eredd for the FET unic With the assistance of
physicist consultants and cur radiation salety
officer, we placed a 10-millicurie dose of ™F
(hanging on an 1V pole) in the isocenter of the
room. Measurements were taken from all around
the perimeter of the room, as well as above and
below the room, the interstitial spaces and from
adjacent [loors. Since the room we had selected
was previously used asa flucroscopy room, there
was already an existing Visth inch of lead in the
walls. After making extensive measurements
around the permeter, it was determined that no
area was above 2 mRB per hour, which 1= the
recqaired cadiation level

We next considered how the PET isotooees
wonld impact the gamma cameras, which at our
facility would be both adpeent toand across the
hall [romn the scanmer (Figures 1 and X3 With the
isotape placed at the wocenter of the room., back-
ground images were acquired on a ™ Te photo-
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peak. The resultmg daa shoveed thar additional
lead shielding was required m the wall berween
one ol the gamma cameras and the PET scanmer
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Figure 1

Floor Plan: PET Scanner Room and Surrounding Area,

University of Kansas Hospital
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Figure 2
PET Scanner at University of Kansas Hospital
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Far the cther camera, located one room WY and
diagomally across the hallway, we recommenced
that the PET isotopes be kept as [ar [rom bt as [
sible to prevent radicactive interlerence

For the room that reguired additional shagld-
ing, owr physicist consultants recommensded el
Ae” ol lead be added for a votal thickness of 357
The architect designed a 6 x 6 “sladow shield”
that was installed divectly nexn e the gamma
camera gantry berween the walls. The lead was
|-.'l:~tt'||-;.'l.| L LW :1||1.'l.'|:- ol :',-'l' |.l|:|'.-'| ool consirugr-
ed on the ground and chen lifed and placed nex
o e wall in the PET scanner room. It was then
enclosed with sheetrock inside thie scanner room.
Following this construction. we repeated the
saume pneasuremenis and found dhay ohe back-
:I.I\.r':l-l."“.l UL O :Ih'.' :.l.'\,-\.'ll'l'l'l'l'l-\.l CAlmera WwWere
recdluced by 3

The PET scanner manufacturer may have
|||.";.|'|.-|||"|.”'|'|||.'|||.:" I'-:'r COnstruction |:'|r 1]'H: scanner
room, For example, our manufacturer specified
thar the loor tle in the room be composed of
anristaric marerial, that the tile be applied with
nonconductive cement, and that the fleor be
grounded ro the building. This requires that thin,
fcil copper rips be mounted in the adhesive
while the vile is being placed; then all of the cop-
per Eoils are connected around the room’s perime-
ter. A main line i3 then grounded to the building.
The manulacturer may alse require that the room
Ii"‘. Iy A ”f:l.'\_;.“:'-"l' AT |'|:|I.':"-\!¢'..:|ri.' CMVITANITHEN L l'|I|-.|.'|'TI";
with yvour facility operations people to ensure
thar the HVAC will accommodate negative air
E'Il‘l,,"'\:"\.l.l.l'{"

Important elecirical considerations include
rhe need o install a LU SAPPInessnT, lacation For
the isalatiomn rranslormer. amd location ol power
ol ol rhee FANCEY The eleetricinneg must also
knowe the [T lescaricn lor cahble '31:_|||' hoxes,
remperarure-sensitive cheastars, and breaker
shut-of f panels

B swee to consider lhow the sy stem will con-
nect o your existing inlormation network, Inour
Faciliy, we apped wne the main gatoway nel-
work amd wse 1P .In.ll.lli"\.hlllll.: Toor tlwe eowpin amel
remote workstations, the laser printer aned the
colot [prine [nbwese ane all networkable devices)
We alza installed a miane-hual so ks |:||-c;:.|_' I'-ul,ll
devices communicate with each ofher prier o
commmuinicating with the merwork. Theis Eq‘ll,l"_».
eliminae unnecessar Y vealfic [or the workstation

aswell as the [printers



Work closely

with your

CFO and CO0

from the
beginning of

the purchasing
process.

Preparing for Purchase

It's impomant (o work closely with your chief
[mancial of ficer (CFO) and chiel operations of fi-
cer (OO0 from the beginning cf the purc hasing
process, In pur purchase, one of the lirst
tasks forthe r.m]nlng;. administrator and
nuckear med:icine sUpervisor was Lo coor-
dinate meetings between the institurion’s
CFOSCO0 and vendors.

Chir First meeting, in Pebruary 1998,
provided an overview of PET (at that
time, only two indications, solitary pul-
maonary nodule and non-small cell lung
CA, were approved by Medicare), At our
next meeting in Junc 1998, we discussed
busingss planning for the scarner and
cvelotron as well as a potential delivery
schedule. By the time of the third meeting in
September 1999 three new indications (colorectal
cancer, melanoma and lymphoma) were reime-
bursable by Medicare.

These meetings were critical to the success ol
FET in our institution. [t's important thar admin-
istrators be persistent in providing up-ro-dare
supportive i wformation tobath hesparal ademinis-
tration and reflerring physicians

Since thwe Univers iy al Kanzas &oa member of
Movation Hormerly Lhaversiy  Healeh
System Consortium), we were able 1w achieve a
discount of 24% ol the |II_III\,,|L.I.";\|.\,' ol the scanner
and cyclotrom. Oiher services, such as MDE In-
[ ||'|¢|.:_||_'l|'| Metwork, can also be vsed voevaluare
PET products and prices

the

Marketing, Billing, Contracting
and Reimbursement

Marketing iz ancther critical component in the
suceess of any new preoduct or service, In the hos-
pital settimg, vou will need 1o infonm and educate
P"rﬂ.ll'll'll'll I in 'I.I'Illr AT lCl!'\'lll'I‘I' s |.|'|.'|'|'|.\{I Cang ._I.1|'_
|1:'|'\1|_'|I|.-I|_r['|r':-1r'~1'~1l | I~.-||I||1. departments. We
began this process in mid-December with a start-
up meeting during which we, with the assictance
of our vendor, prowided clinical infarmation on
FET

We also made use of our nuclear medicing
Web site asa markering rool, posting updates and
photes of the construction process, installation,
and information abour the cyclotron, After the

scanner was installed. we added descriptions
about PET scans in general, as wellas instructions
an wow to schedule an exam.amd even a PFT case
study (ile which was created h} onr vendar, (The
wreh site address §= waewr rad korme edufusers)
it r.1}'||1r_-“|1||-'|r'||'4|_"||'|.'|-e“'!-! hrm

We announced che stare up of the PET service
using broadeast email, sent out one week after
our [irst patient was scanned. The email reached
8800 physicians, nurses, rechnologists, adminis
trators and students on three campuses in three
Jilferert cities. A monch lawer, we held an apen
house and invited 30 top physicians who we
mdged may petentially order PET services. Three
ooe-hour sessions held ar different times during
the day accommodared these physicians busy
They woured the imaging switc and
were able to look at some of the images we had
obtained during the [irst month of operation

swhedules

Working with the hospital's public relations
and media relations stafl, we arranged for four
TV news channels and two newspapers 10 Cover
rhe PET service. This
type of marketing gen-
crates a great deal of
public interest calls, so
it's important 0 be pre-
pared te mail and/or
[ax information abowm
the service, hours of
apcration, general ter-
minclogy en PET. and instructions on how 1o
make an appointment. We created “PET Fagis
Packets,” which are both pringed and available on
our Web site

We are currently extending our marketing
reach by visiting hospitals and clinics in easiern
Kansas 1o educate them abow the service. This
will provide smaller communities in the state
with the opportunity to utilize PET by referrzl to
an academic institatton. We are also targeting
oncologists, cardiobogists and neurologists, we
have sent aver 700 leners to relerring physicians
announcing the service

We announced
the start-up

by broadcast
email.

Managed Care Meetings

I May 1992 our director of managed care,
nuclear medicing supervisor, physician director
of nuclear medicine and our vendor representa-
tive met with the top four managed care in-
surance companies in our area. Our goal was to
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Educate your
billing staff
to optimize

reimbursement

for PET.

educate these providers about PET and its bene-
[its, and ro convince them that the use of PET can
significantly reduce healtheare costs.

since our hospital serves 2 high population of
Medicaid parients, we coordinated a meeting with
the Kansas Social and Rehabilitation Services in
August 1999 The same sarct ol presentation was
made and |'r.'l-'||-|:'.l.'-up Letter requasting 2 policy
on PET reimbursement was also sent, Currently,
Medicaid nationally does not have o policy for
reimbursement of PET

I addition vo wor king with the major ¢rgani-
zations that utilize your insttution, w is im-
l:n.'ll Lalil [ I:IJ._II_dl.I.' el hl..q-|a-|l:_:] :_||'|||||g
stal [ about billing procedures char opri-
mize reimbursement for PET. Again,
vendors are willing o assist in this
process We alse concracred with an
outside billing service w provide a
one-day workshop on billing require-
mients [or both eur hospital and physi-
cian billing stall. Currently, we bill
PET procedures on paper, but in che
near [uture hope to do this processing
electronically,

HCFA has strict requirements on what mus
be presented and submitted on the claim formsin
orgder o oain reimbursement. This includes a
medical necessity [orm {see Figure 3), the drug
imvoice for the FDG, the PET report, and the T
report Lor (he previous modality which led 1o a
PET scan). Physicians must alse provide an
appropriate diagnosiz code lor all Medicare
patients. To help physicians with this process, we
developed a worksheer containing the temporary
G billing codes and modiliers

All this informanion must be sent to bath your
physician and hospital coders so that it can he
stapled 1o the claim form before mailing. ‘While
some carriers require electronic billing, our con-
sultant recommended rhar we do paper halling
for all PET patients. It iz imporane that an indi-
vidual be designared o conrdirate this informa-
tion for FET

Scheduling Exams

We have centralized scheduling in the depart-
ment of radiology ard decided w incorporate PET
scheduling into this servige We educated the
scheduling personne] about FET and che require-

rments lor exam scheduling. For example. since a
PET exam should be medically necessary, we cre-
ated a list providing information on what exami-
narions aré wsed with PET. Il the staff have any
guestions when scheduling an exam, they call
either the nuclear medicine supervisor or physi-
cian

We alse inform the patient and/or ordering
'|'.l|'.}'5:|_‘La|'| -ll'p[ r\-.'.l.luir{':n:_'nlr. 5;_:";|1 s Mo status, |;|':|:
need for the medical necessity form to be filled
out and faxed 1o us, and the requirement to bring
CT ‘.‘ll'lli.-"clt' BARL filim af I:'|'||:'|-e;u: pr-:_:-q_'-:dun:ﬁ WEEE T
done ar our facility. In addition, we pre-certily
FET exams with all insurorce companies except
Medicare and Medicaid. b is also best to perform
the scan on an ourpaticnt basis, because inpaticnt
DRGs may not include PET at this point. It is
unclear how ambulatory payment classifications
{APCs) will impact reinmbursement onge they arc
implemented in July 2000.

Unit Dose Versus Cyclotron
Purchase

We presented proformas to our hospital's CFO
demonstrating that purchase of a cyeloron
would be more cost effective than purchasing
unit doses. The cyclotron will allow us o gener-
ate our own FDG and ammonia; in the future it
will potentially enable us to add rargets for
research PET radiopharmaceuticals Because this
will be the [irst cyclotron in the state of Kansas
and Kansas City metropolitan region. any FDG
can be sold 1eother users in the area,

Installation of a cyclotron can take up o one
year and, once installed, it must have approval
from the state radiation safety program {unless
the Muclear Regulatory Commission governs in
your stated Installation can begin only after the
facility obtains an amendment to its license
and for a specific license to operate the cyclotron.

A our facilicy, the installavion of the scanner
rook place in July 15999 and the cyclotron will be
installed in March 2000, During the interim peri-
od. an irdependent supplier in Omaha, Nebraska,
ships three doses of FDG per day 1o us. We have
themn calibrare our ingecrions ag 10:00arm, 1230pm
and 2:00pm. This service works very well; howev-
¢r.if a PET appointment is canceled or late, we ane
not able to inject the full 10 millicurie doge of
"*FDG and are billed for the cost of the drug



Figure 3

Medical Necessity Form for PET Imaging, University of Kansas Hospital
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Figure 4
PET FDG Scan

Lunags are cleas; no umo. Hio need for sungary.

Conclusion

As of early December 1999 a tocal of 101 PET
studics had been performed ar the University of
Kansas Hospital, including 93 whole-body scans
and eight brain scans. The dramatic and unigue
benelits of PET imaging were demonstraced
when one patient was saved [rom unnecessary
surgery. This paticnt presented with a history of
melanoma and had a mass on her chest x-ray,
which was also present on a CT scan She was
scheduled Tor a thoracotomy, but had heard
about PET amd recuested that a scan he done
before the surgery. The scan was negative, which
meant she did not have to undergo the thora-
COTAT Yy The le<ion seen h‘." CT amd the chiest
x-ray was due to Fibrotic scarming from a case of

THE sk laed a% a kil I:FIH_“I'{' 41

A study on another patient compared a galli
um  tumor sean with PET for Hedgkin's
l-:,-':'r'lE'&-h-:'t-:n:n, 1|.'Ii: _.;.il.lhum 0an j]‘:an:d |:|q'|.,1. one
leston inthe pelvis, whereas the PET showed both
lesions as seen by CT in the pelvis, This demon-
strates PET= i.ur.u.'r:l.r:r IIRAEINE -:_'u.p..:]:r'ili:t!' owver
gallium scanning fer lymphoma (Figures 5a and
Fba

W hile we are currently limmed o three proce-
dures per day, once our cyclotron s mstalled we

should be able to perform up o six procedures in
a 10-hour day along with olfering several
research-based procedures with the new radio-
pharmaceviicals from the cyclorron Cur patienis
and relerring physicians have beet very pleased
with this new technology, and we are conminuing
o see improved support lor PET reimbursement
from third-party pavers. B
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Figure 5a
Gallium Scan

Oy ore fames seen.

Figure Sb
PET FDG 5can
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