
Advances Make It Easier But Challenges Remain

P sitronemission tomography
â€”PETâ€”isunique. No other
technology can image body

chemistry with such sensitivity, so
that the moment-to-momentchange
in concentrationof a tracerin blood
or tissue can be determinedin abso
lute units. While other imaging ap
proachesare betterat showing ana
tomicaldetail,betteratnoninvasively
â€œdissectingâ€•a diseasedorgan,byre
vealing physiological function PET
offers the hope that disease can be de
tected even before physical changes
appear. The conditions that havebeen
studied with PETâ€”heartdisease,
schizophrenia,Alzheimer'sdisease,
AIDS, epilepsy,Huntington'sdisease,
cancerâ€”includehumankind'smost
devastatingillnesses. Addto thatlist
basicresearchintobrainfunction,in
cluding drug and alcohol addiction,
and it is easy to see why researchers
and clinicians are so excited about
PET.

But is PET ready for community
hospitals? The preponderence of
opinion seems to be that â€œclinical
PET'@â€”theroutineapplicationof pos
itron emission tomography to the
diagnosis of disease in an ordinary
hospitalsetting,as opposedto itsuse
in a researchenvironmentâ€”iswithin
the reachof manyfacilities.Buteven
vigorous proponentsof widespread
clinicalPETcautionthateffectiveuse
of this technology requires a substan

tial financialandadministrativecom
mitmentto itanda thoroughappreci
ation of the complexity involved.

AttemptsStalled
â€œThepeople who are promoting

PETâ€”manufacturersanda few mdi
vidualsâ€”makeitseem like it'sa very
simpleoperation.It is moredifficult
thantheywouldlike you to believe,â€•
saidMichaelP.Kilbourn,PhD,asso
ciate professorof internalmedicine
attheUniversityofMichigan inAnn
Arbor. â€œIlook at it as something that
is very,verymuchmoredifficultthan
is often made out to be the case:' said
StephenL. Bacharach,PhD,medical
physicistat the NationalInstitutesof
Health, Bethesda, Maryland.â€œThis
is themostcomplicatedimagingtech
nologythatthereis,â€•saidMichaelA.
Wilson, MD, of the University of
Wisconsin at Madison, whose re
search-orientedPETprogramisjust
getting started. â€œYouhave to have
someone who understandsthe prob
lems andis still willing to do it, plus
enough moneyto get the thing going:'

At times, attemptsto establish or
maintainPET facilities havestalled.
Mount Sinai Medical Center in
Miami Beach, Florida, has just
closed down its PET center. â€œItwas
an old PET machine and we had to
replace it, but we couldn't get the
funding,â€•said RanjanDuara, MD,
associate professorof radiologyand

neurologyatthe Universityof Miami
School ofMedicine. â€œWe'veinstalled
a SPECTmachineto replacethekind
of activity we hadbeen doing.â€•Bay
br University, Houston, Texas,
which appearson lists of those with
serious PET intentions, has aban
doned its effort for the time being.
â€œWeweregoingtoget it, butbecause
of some financialproblemswe put it
offuntil nextyear:'saidSatishGopal
Jhingran, MD, director of nuclear
medicineatMethodistHospital,Bay
br's teaching affiliate. The process
was haltedjust before the equipment
order was to be placed.

Other facilities are successfully
performingclinical work. The Uni
versity of Tennessee Hospital in
KnoxvillehasbeenapplyingPETand
cyclotmn-producedradiopharmaceu
ticals to routine patient care since
early this year. â€œIsthis an appropriate
thing for a community hospital to
consider?â€•askedJeffreyCollmann,
PhD,administrativedirector.â€œThat's
whatwe'rehereto model. . . . Ourex
perience augers well for such peo
plc.â€•NorthShoreUniversityHospi
ta.l,Manhasset,New York,a commu
nity hospital affiliated with Cornell
University,hasbegunexaminingpa
tients at its center, and numerous
other 1@cilities,including William
Beaumont Hospital, Royal Oak,
Michigan, Creighton University
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CLINICAL PET: Is IT TIME

To TAKETHEPLUNGE?

â€œThisis the mostcomplicatedimaging
technologythatthere is.Youhaveto havesomeone

whounderstandsthe problemsand is stillwillingto do it,
plusenoughmoneyto get the thinggoing.â€•
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Medical Center,Omaha, Nebraska,
and Mount Sinai Medical Center,
New YorkCity,are in the process of
establishingcentersoftheir own. Pre
dictions are thatthe numberof PET
centers in North America could
double by 1990.

Task Force Report

The clinical potential of PET is
widelyaccepted.Accordingtothere
port ofthe American College of Nu
clear Physicians/Society of Nuclear
Medicine Task Force on Clinical
PET, to date there are at least three
conditionsthatareamenabletoPET's
clinical application: coronary artery
disease, epilepsy and braintumors.
PETperfusionimagingis moreaccu
rate than thallium scintigraphyfor
diagnosing and assessing coronary
artery disease, the report said, and it
can differentiatepatients who will
benefit from revascularization from
thosewho will not. Insurgicalcandi
dateswithpartialepilepsy,PETpro
vides spatial localization of the sei
zure focus that complements other
tests, such as the surface electroen
cephalogram, and can help eliminate
theneedfordepthelectrodesinabout
halfofthese cases. PET can also give
important diagnostic and prognostic
information in the managementof pa
tients with gliomas, and can distin
guish tumor recurrencefrom radia
tion necrosis (1).

Apparentlyno one knows exactly
how many PET centers there are in
the world; different investigatorsin
the field reportdifferenttallies. This
maybe truefortwo reasons:thepro
cess of institutingcyclotron PET is
such a long, drawn-outone thatit is
not alwaysclear exactly when an in
stitution deserves to be listed, and
second, becausethereis so muchac
tivity that those who try to keep track
find theirdatacontinuallyoutdated.
StephenMcQuarrie,MS, anacadem
ic staff memberin the pharmacyde

partment at the University of Alberta
in Edmonton,Canada,is attempting
to maintaina comprehensiveworld
widedatabaselistingnotonlyexisting
centersbutalso theirequipmentand
the namesofthe facilities'users. His
data, which were updated in Septem
ber of 1987,show that there are 60
facilities worldwide that have at least
one scanner (see map, pages 1754â€”
1755).

Research Focus

Mostofthese facilitiesappeartobe
principally engaged in research.
While some ofthe 11centers in Japan
are doing PET studies nearly every
day,theyusually select theirpatients
in terms of a researchprotocol, ac
cordingto YoshiharuYonekura,MD,
ofthe departmentofnuclearmedicine
at Kyoto University. Clinical use
would become more widespread if
facilities were allowedto chargepa
tients for the procedure, Dr. Yonekura
noted, addingthatthe Japanesegov
ernmentis consideringwhetherPET
scans shouldbe coveredby insurance,
as computedtomographyand mag
neticresonanceimagingalreadyare.
An automatic system for radiophar
maceutical productionhas also en
tered clinical trials in Japan, and at
least four more PET centers are in the
planningstages. In Italy,the Universi
ty of Milan installed a PET center in
Julyandisjust nowbeginningopera
tions, which will include both re
search and clinical application, ac
cordingto FerruccioFazio,MD, pro
fessor of internalmedicine. In West
Germany, PET is used primarily as
a research instrumentwith limited
routine clinical work, according to
Franz Oberdorfer,PhD, a chemist
andtheacademicleaderofthe radio
chemistry group and radiopharmacy
attheInstituteofRadiologyandPath
ophysiology in Heidelberg. Like
magneticresonance,PETstudiesare
paid for by the government in Ger
many, he said, in contrast to com

puted tomography (CT), which is
established enough that it is covered
byprivateinsurance.Athis institute,
PET is used in oncology for energy
metabolism studies of tumors in se
lected patients referred to the institute
by physicians from a nearby univer
sity hospital.

At least one Middle East country,
Saudi Arabia, is in the process of
establishing a clinical PET center.
RichardM. Lambrecht,PhD, chair
of the radionuclide and cyclotron
operations department at King Faisal
Specialist Hospital and Research
Center in Riyadh, said that his new
centerwill examinepatientswithad
vanced cancer and other diseases
found in developing countries. The
technology will also be used for basic
research.

Knoxville Experience

PET installations can take one of
three forms: a PET scannerwith an
in-house cyclotron; a PET scanner
using only generator-producedtrac
ers, such as strontium-82/rubidium
82;oraPETscannerwithgenerators
augmentedby regionaldistributionof
fluorine-basedradiopharmaceuticals,
especially fluorodeoxyglucose
(FDG). This latteroptionis available
only in a few areas. Cost estimates
rangefrom about $1 million to $1.8
million for each scanner, plus $1mil
lion to $2 million fora hospital-style
cyclotron. In addition, there are the
costs offacility renovationsand oper
atingcosts, which can reach$1 mil
lion a year (1).Reports suggest these
figuresareunderestimates,however.
Howard Dworkin, MD, chief of nu
clear medicine, anticipatesa $6 mu
lion expenditureforcyclotronPETat
his facility,WilliamBeaumontHospi
tal in Royal Oak, Michigan, plus $1
million a year to operate the center.
Others report needing at least $4 mil
lion for constructionand equipment
acquisition.
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