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POSSIBLE MODELS FOR 11-C-ACETATE AS A TRACER FOR
MYOCARDIAL METABOLISM. A.BucK. G.WESTERA,N.J. VAN
EENIGE@, F.C. VISSER, OK. VON SCHULTHESS. UNIVERSITY HOSPITAL
.NUCLEAR MEDICINE, ZURICH, SWITZERLAND AND â€¢FREE UNIVERSITY
HOSPITAL, CARDIOLOGY, AMSTERDAM, THE NETHERLANDS

THE FEASIBILITY OF A MODEL FOR THE ACETATE KINETICS IN THE
HEART HAS BEEN STUDIED.

0 N THE BASISOF BIOCHEMICALCONSIDERATIONSA THREE
COMPARTMENT MODEL, DESCRIBING TWO PARALLEL (A AND B) PATHWAYS
FOR METABOLISM AND CLEARANCE, WITH THE FIRST COMPARTMENT SHARED

BY BOTH PATHWAYS WAS CONSIDERED (SCHEME).
ASSUMING FOR THE INPUT CURVE A LINEAR INCREASE OVER THE

FIRST 30 SEC, FOLLOWED BY AN EXPONENTIAL DECREASE WTH T1/2=30
SEC THE TIME ACTIVITY (T.ACT) CURVE WAS CALCULATED FROM THE
DIFFERENTIALEQUATIONSFOR VARIOUS VALUES OF K1-K5 BY NUMERICAL
METHODS.
ASSUMING 10% INCREASE IN THE INDIVIDUAL K-VALUES, WE CALCULATED
THE EFFECT ON THE RESULTINGT-ACT CURVES.WE ALSO CALCULATEDTHE
SUM OF SQUARES FOR 13 POINTS ON THE CURVES, IN DEPENDENCE ON THE
PERCENTAGE INCREASE OF THE INDIVIDUAL K VALUES.

IF PATHWAY B WAS SMALL COMPARED TO A, ONLY VARIATIONS IN
KI, K2 AND K3 CAUSED VARIATIONS IN THE SHAPE OF THE T-ACT CURVE.
THE REVERSE OF THIS ARGUMENT IMPLIES, THAT FROM SUCH T-ACT CURVES
AT BEST ONLY THESE K'S CAN BE DETERMINED.

IF FOR THE CLEARANCE OF 11-C ACTIVITY ONLY ONE MAJOR
METABOLIC PRODUCT (CO2) IS FOUND,COMBINEDWITH A BIEXPONENTIAL
CURVE, THIS IMPLIESRESTRICTIONTO PATHWAYA WITH SIMILARVALUES FOR
K2 AND K3.
IF TWO MAJOR PRODUCTS ARE FOUND, THIS IMPLIES BOTH PATHWAYS. THIS
LEADS TO A MONOEXPONENTIAL WASHOUT (LIKE FOUND BY SOME
INVESTIGATORS) IF BOTH PATHWAYS PROCEED AT THE SAME RATE AND
EITHER K2 + K4 (METABOLISM) OR K3 + K5 (PASSAGE OVER THE CELL
MEMBRANE) ARE RATE DETERMINING.

MONITORING THROMBOLYSIS WITH A Tc-99m MONOCLONAL ANTIBODY
REACTING WITH PLATELETS: RESULTS OF IN VITRO STUDIES.
c-JWang,Z.H.Oster,P.Sos,andP.O.Zaniora.SUNYStony
Brook School of Medicine, Brookhaven National Laboratory,
Upton, NY. and SuarnaMedical Corporation, Albuquerque,
NM.

We reported previously that Tc-99m-50H.l9, a
inonoclonal antibody reacting with platelets can be used
for imaging intravascular thrombi. The goal of this study
is twofold: to investigate possible effects of aspirin
(As) and heparin (Hep) on binding of Tc@99m-5OH.l9to
clot and to determine whether Tc-99m-50H.l9 can be used
for monitoring thrombolysis.

Human and dog clots were incubated with Tc-99m-50H.19
to maximum binding time. The radiolabeled clots were then
incubated with As or Hep for 20 hr. After washing the
clots, Tc-99m activity and dry weight were measured.
Some clots were pre-incubated with As and Hep for 20 hr
prior to Tc-99m-5OH.19 addition, and Tc-99m activity and
dry weight were measured. Serial dilutions of strepto
kinase (5K), or urokinase (UK) were added to clot and dry
weight and residual activity were again determined. The
effect of pre-incubation with As, Hep and the thrombo
lytic agents on the stability of Tc-99m-5OH.l9 antibody
preparation was determined by thin-layer-chromatography.

As, Hep, SK and UK did not remove the Tc-99m label
from the antibody. No effects on antibody binding to clot
due to As or Hep were found. The decrease in clot weight
incubated with SK and UK was proportional to the decrease
in Tc-99m activity in clots.

It seems, therefore, that As or Hep will not cause
false negative imaging results. These preliminary results
indicate that Tc-99m-SOH.19 is a promising agent for
monitoring thrombolysis
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DETECTION OF ACUTE CARDIAC INJURY WITH
TECHNETIUM-99M GLUCARIC ACID. B Fornet, T.
Yasuda, R. Wilkinson, M. Ahinad, R. Moore,
B.A. Thaw, A.J. Fischxnan, H.W. Strauss.
Massachusetts General Hospital, Boston, MA.

Glucaric acid, a 6 carbon dicarboxylic
acid, forms a stable complex with Tc-99nt
following stannous reduction of
pertechnetate. Normal tissue concentrates
minimal amounts of this radiopharnaceutical,
but areas of acute ischemic injury have
markedly increased uptake of Tc-99m glucaric
acid (Tcâ€”Glu). This study was performed to
compare the relative uptake of Tc-Glu to
Indium-lll antiinyosin antibody (In-AM) in
rats with acute coronary occlusion. Two
groups of animals were studied: A. Controls
had thoracotomy only, without coronary
ligation (n=8) ; and B. Coronary ligation.
In-AM and Tc-Glu were administered 1 & 4
hours after ligation respectively. The
animals were killed 1 hour after Tc-Glu
administration, the heart was sliced into
1 mm thick breadloaf pieces and dual tracer
autoradiographs were rec9rded. The average
zone 9f uptake was 54 mm' with Tc-Glu and
34 inn' with In-AM (p<O.000l).

These data suggest that Tc-Glu identifies
the zone of injury and necrosis. Further
comparison is necessary to determine if Tc
Glu behaves like deoxyglucose.

BonelJoint
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CLINICAL APPLICATION OF Tc-99m LABELED GRANULO
CYTES ANTIBODY IN BONE AND JOINT DISEASES.
A.Kroiss, F.BÃ¶ck, G.Perneczky, Ch.Auinger,
G.Weidlich, G.Kleinpeter, A.Neumayr.
Institute of Nuclear Medicine, 1st Medical
Department, Neurosurgical Department, Ludwig
Boltzmann Forschungsstelle fÃ¼r kim. Geriatrie,
KA Rudolfstiftung, Vienna, Austria, Europe.

The aim of this study @as to proof the
clinical relevance of monoclonal granulocytes
antibody in combination with bone scintigaphy
with Tc99m-diphosphonat in different bone
and joint diseases.The immunoscintigraphy (IS)
was perperformed with Tc-99m labeled antibody
(BW 250/183; Behringwerke, FRG) . The detections
were done 4-6 and 24 hrs planar and in patients
with diseases of the hip and spine SPECT pic
tures were performed too.

In 45 pts we performed the bone scinti
graphy and IS, 25 male and 20 female, age
from 18 to 81 yrs. In 7 pts we found an osteo
myelitis, in 5 pts a coxitis and coxarthrosis,
in 19 pts we could differentiate between sep
tic loosening of hip prosthesis or a nonseptic,
in 4 pts we found a septic process of the
spine and in 4 pts a discitis. With this inves
tigation we got good informations in pts after
neurosurgical spine operations and fever and
pain attacks (n=6) . We found a sensitivity
of 90% and a specificity of 86%.

In conclusion, the method is helpful for
localization and extend of a septic process
in bone and joint diseases.
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SPECTRAL ATTENUATION CIPHERS: A METHOD FOR
ATTENUATION CORRECTION - THE Tl-20l PARADIGM.
R.S. Hattner, A.S. L.a Pidus, J.W. O'Connell,
L. Kaufman, H.D. Levin, D.A. Ortendahl, and
E.H. Botvinick, University of California, San
Francisco

Attenuation is a problem in scintigraphy
especially with Tl-201. Useful attenuation
correction should permit quantitation and
mitigate artifacts front uneven tissue
absorption. Methods proposed for attenuation
correction for SPECT are suboptinal. Here is a
method, based on differential attenuation of
unlike energies in a nuclides spectrum.

Ten % of Tl-20l decays result in a 167 KeV
photon and 94% in 75 Key Hg-20l x-rays- The
detected ratio of these photons should vary
with the thickness of interposed absorber.
This effect was sought using Tl-20l and varying
absorber thicknesses, and a scintillation
camera. Effects of scatter from the 167 KeV
photon into the Hg x-ray window were tested
with p,5n 1-123, a mostly unique source of
similarly energetic photons, 159 KeV. The
detected ratios precisely code attenuation path
length over a useful range of absorber
thickness, and scatter can be ignored. For
1-123 scatter to photopeak ratios also appear
to code depth. This may permit the application
of this strategy to nuclides with simple
spectra like Tc-99m. Clinical implementation
is in progress and looks promising.

Posterboard 1127

LEFT VENTRICULAR FUNCTION ATANAEROBIC THRESHOLD
AND PEAK EXERCISE. F.H.Hironaka, M. Wayrtgarten,
C.E.Negrao, M.U. Brandao, C.Giorgi, J.C.Mene
guetti, E. Rondon, A.Santomauro, GBellotti, L.
G.Serro Azul, F. Pileggi, E.E.Camargo.- The
Heart Institute, Sao Paulo, Brazil.

Radionuclide derived parameters of left yen
tricular function during exercise of normal ma
le subjects were studied simultaneously with
pulmonary gas exchange analysis to provide
better understanding of influ@nce of age.
12 subjects (group A) aged@3O-4 yr and 16 older
subjects (group B) aged 73-3 yr were submitted
to bycicle ergometer, at semiâ€”recumbent
position.

Ejection Fraction (EF), Peak Filling Rate
(PFR) Peak Ejection Rate (PER), calculated from
gated equilibrium study, and oxygen uptake(VO2),
measured directly, were analysed: 1) at rest(R)
2) at Anaerobic Threshold (AT) and 3) at Peak
Exercise (PE).
State R AT PE
grc@A B A B A BEF 63@6@@ -@Â±@;___5@Â±_@__-@o@@-

Pm 2.4.3 l.8Â±.3* 5.1Â± ,7 4.2Â±7* 7.4Â±1.1 5.2Â±.7*
PER 3.lÂ±.6 2.5Â±.4* 5.2Â±1.3 3â€¢6Â±.5* 6.7Â±1.6 4.O@.6
â€˜@@024.O@l. 3.6Â±.7 l6.6@Â±3.5 19.5Â±5.8 26.2Â±5.2 26.3@4.2

â€¢p4O.O5vs group A
Submitted to similar cardiovascular loads,

measured by oxygen consumptions, systolic den
ved parameters are more depressed at exercise
in older group.
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MEASUREMENTOFREGIONAL MYOCARDIAL PERFUSION USING
TC-99M ThBOROXIME(CARDIOTEC@)AND DYNAMIC SPECF.
W.E.Dranc. M. Deckcr, P.Sirickland, A.Tinco, S. Zmuda. University of
Florida School of Medicine, Gainesville, FL.

Tc-99m teboroxime is a ncw myocardialperfusion agrnt that displays unique
imaging characteristics (high myocardial extraction and rapid washout). Its
washout kinetics support the use of rapid SPEC!' acquisitions. Since washout
is a reflection ofblood flow, it may prove useful for measurement of regional
myocardial washout ratcs as an indicator ofcoronary artery disease (CAD).
WC studied 15 individuals (10 patients suspected of CAD, 5 normal volunteers)
with dynamic SPECT using a multi-headed SPECT camcra (TRiADÂ®'). Using
scparale stress and rest injeclionsof Tc-99m Icboroxime,each patient had serial
2 minuteSPECTscansfor 20minulcs.Interpretationwasperformedusing
initial 2 mm stress scan vs. initial 2 mm rest scan and each dynamic series was
quanhitaled as 10 regional washout rate. The inital scans were compared to
normalized scans at 18 - 20 mm to observe for cvidcnce of â€œredistributionâ€•.
Imaging results were compared to coronary arteriography in the 10 patients and
to stress thallium exams in the 5 volunteers.

Tc-99mTeboroxime SPECT was abnormal in 9 of9 patients (100%) with
significant CAD (stcnosis > 50%). Four of 6 â€œnotmalsâ€•had normal scans
(preliminary spccificity = 67%). Analysis ofregional washout rates in the 2
normals with false-positive scans appear to prevent their misdiagnosis. There
was a moderale indirect corrclation between regional washout at 20 minutes
and percentage stenosis on arteriography (r = -0.56, p < .0001).

Tc-99m teboroxime dynamic SPECT using the TRIAD allows very short
imaging times (â€”2 mm) [& potential rapid throughput) for stress/rest imagin@
in the evaluation of ischemicheart discase. Analysis ofregional washout also
appears to detect significant coronary artery disease without the need for the
separate stress/rest scans. Quantitation of regional washout with dynamic
SPECT is possible and shows potential for the diagnosis of CAD. Further
work is needed to substantiate its validity in this role, particularly in regard to
specificity.

tSquibb Diagnostics, Inc., Princeton, NJ
*Trionix Research Laboratory, Inc., Twinsburg. Ohio
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EVALUATION OF RADIONUCLIDE BLOOD POOL VENOGRAPHY
FOR THE DIAGNOSIS OF DEEP VENOUS THROMBOSIS.
R.J. Corten. Kelsey-Seybold Clinic, Houston, TX.

Radionuclide blood pool venography (BVP) has
recently been developed and heralded as a
screening test with advantages over previous
methods. To assess the accuracy and usefulness
in actual clinical problems, BPV and radionu
clide flow venograms (FV) were performed within
3 days of each other on 40 patients referred for
leg pain or swelling of uncertain etiology.

Interpretations were recorded for each method
without knowledge of the other or clinical
information. Final diagnoses, treatments, and
responses were later obtained from chart reviews
without knowing test results.

BPV and FV were in agreement for sites of
abnormalities or absence thereof in 26/40 (65%)
patients and' in this subgroup, interpretations
were substantiated in 91% in whom followâ€”up
information was available. When the 2 methods
were not in agreement, BPV was slightly more
often correct. In the entire group, BPV was
correct in 24/26 (92%) and FV in 22/26 (85%)
when abnormalities below knee level only were
excluded. When all sites were considered, BPV
was accurate in 28/35 (80%) and FV in 26/35
(74%). In 5 patients, the chart followâ€”up
information was not adequate for determination
of probable final diagnosis.

In conclusion, BPV is more accurate, faster,
simpler, and less discomforting than FV in
actual clinical use.
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2O1@i SINGLE PSOTON @1SSXO$ COISP@T@ TOIIOGAAPUT (SPEC?) kITES

ADLIIO1iNE-ZNFUSION IN PkIIDITS WITS IS@DSXC BEAST DISEASE (lID).

a Nolsrsn. D bÃ¸aa,A f41i&i@4,L @tip, P Iâ€¢@xiks.on.I Ivaas â€¢i4
A O.all. Dspsxtsnt of clinical Physioloqy, ThorecAc C1L@Lcs,

Earoliask. loipital, $104 01, Itockhola, Sweden.

we wanted to seplors the possibility of using the natw@*1 vasodila

too adenoeLneas cc alternativeta dipyridaaolfor poovokingayo
cardial Lechsaia in patients with 110.

Seven patients IS eaSe) with a asan aqe @2years tunIc 53-El)
accepted tot bypass eusgery were included in the study, There were

S eaokers. lie patients had previous.yoc.rdialinfaretions.Pour

patients had a history ol severe aa@ina pectoris.

Coronary e.rsgioqrsphywas perforsedin all patients.Patisate under
went syaptos lisited esercise ayocard@at@ SPEC? and within one

wash 20111 SPECT after infusion 0g stepwise increases of sdenosins

concentrations. indpoint for ssetciss adalnistration of 2O1@@ was

&nqins pectoris is one. breathissness is three and 1e@ fatigue in
tout and for SOITi adeinistratiosduring adenosineinfusiona dose

of 107 @,qIkqIsLnt7O-I2O1glkg/ann).To.oqraphywas perforsed 10

win and 3 hours tollowing 201T1 in3eCtAOn in both studies. Issults

were coepared by polsr presentation of the left ventricular syocar

dius warn used.

The asan activityadsinisterodvat 54 IDq (SE-ISa$q) during sser

cisc and 53 NIq tSO-,' NIqI. Visual esasination of the scinti@rass

by two investigatorsshowed very good sqrsessnt.

There were so si@sificant differences between th count distribu

ties Â£5the polar t.ograas or is the observedpezfusiondefects.
led@stributionafter 3 hours was identical.

Xn conclusionadenosine infusionoffers a powerfulalternativeto
esercise and dipyrids..ol provocation in connection with @1Y1 nyo

cardial SPEC? La patisats with Lschsaic hazt disease.
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EXERCISE RADIONUCLIDE VENTRICULOGRAPHY AS A
PREDICTOR OF CARDIAC EVENTS IN CORONARY
INSUFFICIENCY. J.N Talbot, S. WitChitz, P.
Toussaint, A, Boubaker, B. Mensch. HOpital
TENON, F 75020 PARIS, FRANCE.

The prognostic value of exercise Tc-RBC
ventriculography (RNV) was prospectively
studied in 59 pts with coronary insufficiency
(CI) and positive cyclo-ergometric testing,
under medical treatment. The left ventricular
ejection fraction at rest (EFr), occurrence of
angina, ST segment depression and ejection
fraction during submaximal exercise (EFe) were
studied. D - EFe - EFr was calculated.

All pts were followed for 6 to 36 months.
No cardiac event occurred in 40 pts: group I;
follow-up 21+11 months. In group II (19 pts;
follow-up 16+13 months), there were 3 cardiac
deaths, 1 myocardial infarction, 4 heart
failures, 11 myocardial revascularizations (9
CABG, 2 PTCA).

A significant difference occurred between
the 2 groups only for EFe, EFr and D. An index
â€œIâ€•,composed of EFe and D, was determined by
multivariate analysis to separate the 2 groups.
Results : Grp I Grp II Chosen Serssi Specif

cut-off tivity icity
EFr 59+12% 46+17% 50% 0.53 0.80
EFe 6l11% 41+17% 50% 0.74 090
D +2.S+8% -59% -5% 0.53 0.88
I 0.2+@.2 0.@+0.3 0.3 0.79 1.00

In conclusion, exercise RNV has a predictive
value in pta treated for CI; I and EFe are more
discriminating than the formerly proposed D.
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MULTICENTER@UP1CALTRIALOF 99M.TCTEBOROXIME(S030,217;CARDIOTEC)
AsAMYOCARDIAL.PERFUSiONAGENT.J.S.Zielonka,SquibbD@gnos@cs.Princeton,
NJ;R.BelhnQer,DaVidGrantHospit@,TravisAFB,CA;RE Coleman,Dt*eU.,Durham
NC;W.DraneandC.WIIlams,ShondSa@dGaineSV@IeVAHOSPIIaIS,Gainesvlle,FL;M.
Gons,StanfordU.Hospital,Stanford,CA;L JohnSonandD.Se@n,Columbia
Presbylerian.NYC,NY;J. Leppo,U.MaSS.,Worcester,MA;R.RebaandA.Wasserman,
GeorgeWasNr@tonU.Hos@, Washington,DC.

Atotalol 194subjectS @restudiedwiththetestdru9duringPhase Il/IlCIin@.aI
trials conducted at ei9ht inVestigationalcenters.

SubjectswereStUdiedduringrest (RE)and stress(ST)states. Exercise @as
conductedunifitheheartratereachedat least85%ofthepredictedmaximumoruntd
symptomspredudedturtheresercise.Eachsubjectwasinfecteds'dh12@4OmCiot99m
Tc-teborosime(180)followedbyimageacqtÃ±sition.Moderateexercisewascon@nuedfor
appoximatefy90secondsaftertheSTstttdyirijechon.REstudieslolowed1.5-2.5hours
laterinordertoensurethatthesUbjectswereintrue resr condition.WhereftieRE
studyprecededtheSTstudy,STsttitheswereirii@atedintessthanonehouraftertheRE
lesthadbeencompleted.

177/194subjectsttidieswerecategorizedasevatuabieforefficacy.Al 194sUbjects
were includedin safetyanalysis SIa@SbcS.investigatorsrated inlage qualityas Fairor
Goodin92%ofthestudiesandpoorin8%.RapidclearanceofbloodandtungIlelds
permftteddataacqueition to beginas soon asSO seconds post infection.

ThesensdivftyandspecifbtyofTB0imagingin177SUbjeCtSwere84.1%and91.0%
respecftvefybased on combinedblindedand unbiindedreadinQs.Sensibsityand specifcriy
vakjesforT@201basedtÃ§oncombnedbkndedandimblindedreadingshavebeenrepofled
tobe82%and91%respectivetybyOkadaet.al, and89%and93%respecbvelyforMassx
Cf.at.

180 imagingagreedwithTt-201in90.9%o(ft@ecases.Coronaryangiography
agreedwithTBOandTt-201in75.4%and80.3%ofthecasesrespec@vefy.T80
appearstocorrelatemorefavorablywithTI.201thanwithcoronaryangiography.
However,thisis notsurpr@, sinceboth11201artdTBOarebothperfusionagents,
wh@ecoronaryangiographyprovidesinformationon morphology(largervessels).

TBOwasfound10beeffectiveas a myocardialunagingagent ThemyocanSalkinetics
ofthedrug,makespossiblea stressar@restpoceduretobe performedinapproxinsatefy
onehourwhen0wreststudyprecedesthesfressstudy,orw@hin2-3hourswhenÃ¸@e
stressstudyis performedfirst.Clinicalexperiencehas demonstratedrapid,high
myocardiatuptake of 180 consistent withthese reported findings.No redistributionof
tracerwasobservedbyanyofthe investigatorsthroUghoutthe trial.

Computers and Data Analysis
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KIDNEY DEPTH FROM RADIONUCLIDE RENAL STUDIES E. ByroR
Michael Reese Hospital,Chicago IL

An eBti@ate of kidney depth for attenuation correction
is needed to aeasure function in dynasic radionuclide
renal studies. To seasure the depth by a radionuclide
method, patients are isaged supine: after injection of
Tc-99a-DTPA, posterior dynasic coaputer isages are
obtained for 25 .inutes,followedby right (r) and left
(1) lateralstatic i.ages. On thecomputerdisplay, the
operator larks the center of the kidney in the lateral
view. A progras searches activity profiles for the
saxisus second derivative, constructs a continuous edge
(thepatient'sback)by a leastcost aethod,and reports
the distance frog kidney to back. To evaluate the
technique, â€¢easureddepths were regressed against
weight/heightratio(w/h)fora groupof 41 patients(all
non-pediatriccaseswith two functioningkidneysstudied
in a 3 month period). The regression slopes of
12.30i2.30 (1) and 13.00j3.09 (r), agree with the usual
foriula, 13.3w/h+ 0.7. The intercepts,3.88@1.O8 (1)
and 3.79i1.45 (r), are larger,since depth is seasured
to the center rather than the surface of the kidney.
Mean depths were 9.5lc. (1) and 9.74cs (r): paired
differenceswere not significant(p.IOB). Individual
depth differencesof up to 3ca were noted, both fros the
contralateralkidney and from the regressionline. In
conclusion,â€¢easuresentis necessary,since individual
kidney depths say differ from the w/h estimate. This
method provides a measured value as part of the
radlonuclide study and agrees with accepted average
values.

Volume 30 â€¢Number 10 â€¢October1989



Posterboard 1134

CORRECTION OF SPATIAL DISTORTIONS IN MR AND PET
IMAGES FOR STRUCTURE-FUNCTION REGISTRATION. P.D.
Cutler, S. Sinha, H. Dahlbom, and E.J. Hoffman. UCLA
School of Medicine, Los Angeles, CA.

In order to accurately register intra-subject
images from PET and MRI modalities, the type and
severity of spatial distortions which occur in these
images were characterized. Effects of these
distortions on the registration process were also
measured.

Lucite phantoms were designed and fabricated to
measure planar and axial distortions in both
scanners. Fillable holes in the phantom appear as
small dots whose centroids are used to determine
planar or axial mispositioning in each region of the
imaged volume. The following imaging protocols were
used: 45 PET planes at 2.25 mm axial spacing on a
CTI/831 neuro-PET system; 30 MRI planes at 4.2 mm
axial spacing on a FONAR Bâ€”3000 resisitive MRI
system using a Tl-weighted spin-echo sequence.

Distortions in the ECAT were found to be small
(-1 nan at the edge of the field of view) and limited
to planar mispositioning due to inherent non-linear
sampling in circular PET systems. These distortions
are wellâ€”characterizedand easily corrected. MRI
distortions were more severe and image-dependent.
Axial skewing of as much as 8â€”10mm occurs when
transaxial planes are stacked. Tilting or warping of
the image planes away from the true transaxial plane
was slight, as was in-plane â€œpin-cushionâ€•or
â€œbarrelâ€•distorion. A protocol that uses multiple
acquisitions stacked or interleaved results in
additional alignment problems.

Compared with corrected image volumes,
uncorrected data were found to cause misregis
trations of 5â€”15mm, due primarily to the axial
skewing and multipleâ€”acquisitionmisalignment.
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Tt-201SPECTIsacommonlyusedtechniqueforthedetectionof
coronaryarterydisease. Itis weffknownthat scatterand photon
attenuationgreatlyaffectimagequafityandquantitation.Theseinherent
SPECTproblemsareamplifiedbythetowenergyemissionsofTl-2O1.
This study examined the feasibilityof using the ratioof TI counts from
ifs upper 135 and 167 keV phofopeaks (high) to its lower 69.8.80.3
keV peak (low) to correct for the effects of attenuation using a
first-order SPECT post-processingcorrection. Initially,a planar study
was performedtodevelopa regressionequationthatwouldcorrectfor
the attenuation of low energy counts as a function of the low/high count
ratio. This was done using sucoessive thicknesses of tissue-equivalent
material for a thickness up to 20 cm. Next, four tubes of I .2 cm
diameter and 10 cm length were pfaced 3.5 cm apart. The tubes were
filledwith 100 uCi ofTl-201 each and first imaged in air and then in a
water-fitted cylindrical phantom. 180Â°SPECT studies were performed
ising dual-energy windows (20% for the high and 25% for the low) to
a@uire counts from the above three energy peaks. The low and high
energyacquisitionswerereconstructedseparately.Thelowenergy
SPECT reconstructed slices were then corrected for attenuation on a
voxelbyvoxelbasisusingthepreviouslydeterminedregression
equation.Countprofilesweredrawnthroughthereconstructedtubesin
air and in water both before and after attenuation correclion. The peak
counts of the tubes in air were constant. The peak counts for the
uncorrected water slices varied from 37% to 17% of that in air and the
corrected water slices varied from 83% to 75%. We conclude that
attenuationcorrectionfor180Â°TISPECTusingboththehighandlow
energyemissionsmayallowformoreaccurate-imagequantitation.

EVALUATION OF A NEW QUANTITATIVE ALGORITHM FOR MYOCAR
DIAL PERFUSION TOMOGRAPHY. L. Mortelmans, J. Nuyts,
P. Suetens, A. Oosterlinck, M. De Roo, K.U.Leuven,
Leuven, Belgium.

A new delineationalgorithmfor cardiac Spect ima
ges using only radial slices through the long axis
was developped. The myocardialboundariesare deline
ated by a minimum cost algorithm which uses gradient
information and a model of left ventricular shape.
The valve plane is determined by an iterative least
square method. Data reduction is performed by con
structing two polar maps (â€œBullseyesâ€•)containing
count rate and volume information.

Twenty-eightmeasurementsof a Jasczackheart phan
tom, fixed in a cylinder, were performed with van
ous target to background ratios. In addition a
series of artificial SPECT images was analysed to
evaluate the influence of the wall thickness on the
volume calculations. A threshold of 40% was used
for the delineationof the hypoactiveregion.

The delineation of the ventricle is rather con
stant and noise independent even in infarcted zones.
Total volume was overestimated by 26% with a s.d. of
5%. Artificial images showed that overestimationis
highly dependent on wall thickness. Measurements in
air showed a good estimation of relative infarct
size (error<lO%).In water the relative error increa
ses with decreasing infarct volume (25% and 12% for
an infarctvolumeof 10% and 28% respectively).

This method of measuring relative infarct size
produced reproducibledata. The overestimationis pro
bably due to partial volume effect. Correction for
attenuation,scatterand resolutionis under study.

EFFECTS OF RECONSTRUCTION ALGORITHMS ON NON-STATIONARY
SPECT IMAGE NOISE J.A.Terry,B.M.W.Tsui,D.R.Gilland.
University of North Carolina, Chapel Hill, NC.

Efforts to study CT image noise usually include the
calculationof averagenoise power spectra, a calculation
which involvesan assumptionof stationarynoise.
However, CT noise is not stationary.We studied the non
stationarypropertiesof SPECT imagingnoise obtained
from using the filtered-backprojection(FB) and maximum
likelihood-expectationmaximization(ML-EM)
reconstructionalgorithms. Autocovariancefunctionswere
determined for various regions (of size 1Ox1O) at
different locationswithin a reconstructedimage (64x64);
using 100 images,an ensembleaverage was calculated for
each local autocovariancefunction. Test images were
obtained from a simulateduniform disk phantom with
Poisson noise added to the projection data, where the

total counts in the projectionis 565,000. For the FB
algorithm with a Hamming filter, the variance decreases
from the central to the most peripheralregion by as much
as 21.7 percent. However, the shape of the
autocovariancefunctionof the most peripheralregion was
slightlynarrower (indicatinga sharper noise) than that
of the central region. For the Mt-EM algorithm after 25
iterations, the variance increases from the central to
the most peripheralregion by as much as 15.0 percent.
The shape of the autocovariancefunctionof the central
region was slightlynarrower than that of the most
peripheral region. Our investigation shows that the non
stationary noise characteristics of SPECT images depend
on the reconstruction algorithm used.

Posterboard 1132

ATI'ENUATIONCORRECTiONOFTHAWUM SPECT USINGDIFFERENTiAL Posterboard 1135
ATTENUATiONOFTHAWUMPHOTONS.C.L Hansen,JA. Siegel,WA
VanDecker,andA.H.Maurer.TempleUniversityHospital,
Philadelphia, PA.
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QuantitativeCalculationof GFR using
Tc-99m DTPA Camera Images

I.GeorgeZubal, *VjcenteCanide, Eileen 0. Smith,
Paul B. Hoffer

Departmentof DiagnosticRadiology,Sectionof Nuclear
Medicine, Yale School of Medicine,
â€¢Departmentof Radiology,Sectionof Nuclear Medicine
St. Raphael'sHospital
New Haven, Connecticut

By using the quantitative measurements obtained from
camera images of the kidneys and from patient
physio-parameters,a direct calculationof GFR is shown
to be feasible.

GFR values are calculatedfrom the fractionof the
injecteddose, F, found in the kidneysusing an
estimationof the kidney depth. An additionalestimate
of the patient blood volume Is derived from the ICRP No.
23 equation:V = 95.7 x W - 274 (wheret@is the
patient'sweight in kilogramsand V is the blood volume
in cc). The plasma volume, P, is calculatedfrom each
patient's hematocnit,H,using the relation @=V x (1-H).

A quantitativeGFR can be calculatedfor each patient,
using: GFR n (F x PIT) cc/mm. T Is the time over which
the image was acquired (approx.3 mins.). A total of 30
patients were studied (15 in each of two institutions).
Each patient'sGFR was calculatedusing the described
camera techniqueand by calculatingTc99mDTPAblood
clearance from blood samples. The total correlation
coefficientwasR = 0.87.

TI@.EE-DI!-ENSIcx@ALVISUALIZATI@*lCF HUt'@NBRAIN
STRUCTURE-FUNCTI@1RELATIQ@ISHIPS. D.J. Valenttho, PD.
Cutler, J.C. Mazziotta, H.K. Huang, tC.A. Pelizzari,
tG.T.Y. then, E.J. Hoffman, M.E. Phelps.
UCLADept . of Radiology, Los Angeles, CA,
tUniversityof chicago, Dept. of RadiationTherapy,
Chicago, IL.

This paper describes a new technique for visualizing
the carplezrentary structural and functional information
in magnetic resonance imaging (MRI) and positron
emission tceography (PET). MRI data was obtained on a
FQIAR Bâ€”3000 scanner using an inversion recovery
sequence (1'E-'30 macc, TI'-300 macc, TR=l276 msec, 4 . 0 mm
x 30 slices) . Highâ€”resolution18â€”FDGPET images were
obtained on a Siernens-CTI 831 scanner (5 million
counts, 6 . 0 mm x 30 slices) . These image volumes were
correlated using a surfaceâ€”fittingtechnique (1) and
threeâ€”dimensionally visualized using a new approach to
volume imaging.

New procedures were developed, using a volumetric
imaging technique [2) , to â€œtextureâ€”mapâ€•brain glucose
metabolism onto brain anatomy . Sequences of three
dimensional views (3-D images) were produced and
displayed dynamically to indicate the 3-D relationship
between brain structure and brain function; these 3-D
structureâ€”function relationships are essential to our
understanding of the normal and pathologic brain.

(1] Pelizzari CA, then GTY, et al (1989):
J Conput Assist Tcmogr, 13(1) :20â€”26.
(2] Drebin, PA, Carpenter, L, Hanrahan P, (1988):
Ccitputer Graphics, 22(4) :65â€”74.

â€”@----@-- a- - - â€”@-@-@-@
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SCATTER AND BACKGROUND SUPPRESSION IN NUCLEAR
MEDICINE IMAGING. J.P. Windhan, Cathy Mast,
Don Peck, Henry Ford Hospital, Detroit, MI.

In Nuclear Medicine Imaging, the major fac
tors limiting contrast are the presence of
background activity and scattered radiation.
Information pertaining to these image degrading
factors can be found in the energy spectrum of
the radiation detected by the gamma camera. We
have developed a specific linear filter which,
when applied to a multi-spectral set of images
of the same object, produces a single composite
image in which a desired feature (process) is
segmented and one or more undesired features
(processes) are suppressed (1). In our
implementation of the filter to the above
contrast problem, a multiple-energy set of
images is obtained allowing for a multi
spectral description of the imaging process.
The primary radiation spectrum is taken as the
desired process while the scatter and the back
ground spectra are taken as undesired processes
to determine the weighting functions to be used
in the linear filter. In the filtered image,
the primary radiation contribution is enhanced
while those of the scatter and background corn
ponents are suppressed. Initial findings mdi
cate that the technique is independent of
thickness of scatter medium and provides a con
trast improvement of 50% Applications to
phantom studies will be presented.

1. J.P.Windham, et.al, â€œEigenimageFiltering
in MR Imagingâ€•,JCAT l2(l):lâ€”9,1/88.
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RADIATION DOSE TO THE BLADDER WALL FROM
2-[F-18J-FLUORO-2-DEOXY-D-GLUCOSE BASED ON A
DYNAMICBLADDERMODEL.M. T. Dowd, C. T. Chen,M. D.
Cooper, M. J. Wendell. The University of Chicago, Chicago, IL.

Accurate determination of the radiation dose to the bladder wall
from 2-[F-181-fluoro-2.dcoxy-D-glucose (18-FDG) is important
because the bladder is the critical organ in 18-FDG PET SCanS.The
radiation dose to the bladder wall from injected I 8-FDG was
estimated using a dynamic bladder model, developed previously at
this institution. This model takes into account excretion rate, the
varyingsizeof the bladder, the initial volume at the injection, and an
assumed bladder time activity curve. The bladder uptake curve is a
function with two exponential terms that is derived from the
measuredplasma 18-FDGcurve.The excretion rate is assumedto be
a constant,and is determinedusing the time of void before the
injection, the time of void after the PET scan, and the volume of the
post-scan void. This model is more accurate than the MIRD model,
which assumes a constant bladder volume of 200 ml. The necessary
parameters (time of void before injection, injection time, injected
amount, time of void after injection, volume and radiation content of
post-injection void) have been measured in over 500 subjects in a
five yearperiod.Thecurrentworkis basedon the 125mostrecentof
these subjects. Our data indicate that when the bladder is large at the
time of injection,the dose to the bladderis greatlyreduced.The
dynamically calculated absorbed dose of the bladder for an initial
volume of 100 ml is about .37 rad/mCi,while that for an initial
volumeof 400ml is calculatedto be .067md/mCi.TheMIRDmodel
wouldestimatea dose of .34 rad/mCiforbothof thesecases. Dose
estimatesalso includethe additionaldose to the bladderwall after the
first post-injectionvoid. An evaluationof thecalculateddoseto the
bladderwallforthosesubjectsunder18yearsof ageas comparedto
those over I8 years of age has also been completed.

Volume 30 â€¢Number 10 â€¢October1989
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DOSIMEThY OF 1-125 SEED IMPLANTS UsING SPECT. T.

Lowinger, D.S. Marsden, A. Vallejo St. Luke'sâ€”
Roosevelt Hospital New York, N.Y.

We have used SPECT to calculate the absorbed
dose distribution for 1â€”125seed implants.

1â€”125is widely used for permanent implants in
radiotherapy. The dosimetry of 1-125 is more corn
plex than for conventional interstitial sources due
to the structure of the seeds and emission spectrum.
We have performed SPECT studies on both humans and
phantoms. A Siemens orbiter scintillation camera
interfaced to a computer was used to obtain 64 views
in a circular orbit. A 99% window centered about
50 key was used with a LEAP collimator. Absorbed
dose distribution was evaluated two ways: l.Lo
calizing the seeds in space and, 2.Generating
isocontour lines of activity distribution. Isodose
curves were generated by integrating the dose rates
over the source distribuLion. In the phantoms,
seeds were localized within 8% of their true loca
tion in space and resulted in dosed similar to
radiographic localizations.

We conclude that SPECT can be useful in evalu
ating implant dosimetry and provide superior dis
play of isodose curves and information in three
dimensions.

Endocrine

EFFECTS OF ANTI-THYROID MEDICATIONS ON THYROID
SCAN IN PATIENTS WITH GRAVE'S DISEASE. E. Yeo, D. C.
P. Chen, M. E. Siegel. LAC/USCMedical Center, Los Angeles.
California

Anti-thyroid medications used in patients with Grave's
disease can microscopicallychange the morphologyof the thyroid
gland. We studied the relationshipbetween antithyroidmedication
and thyroid scan pattems in Grave's disease.

46 patients (14 male, 32 female) with Grave's disease were
treated with antithyroid medications, i.e., propylthiouracil (PTU)
or methimazole(MIM) for various duration prior to obtaining
thyroid scan. 26 patients received PTU and 20 patients MtM. The
duration of treatment varies from less than one month to more
than 36 months. The thyroidscan and uptake were obtained with
200 uCi of 1-123capsule orally. The homogeneityof the scan was
graded as O@homogeneous, +1= inhomogeneous; +2= marked
inhomogeneous.

Atl 23/26 patients treated with PTU or MIM for less than
11 months had homogeneous uptake in the thyroid gland, except 3
patients treated with PTU for < 11 months had inhomogeneous
uptake. Amongpatients treated for > 12 months, 7/20(35%) had
grade@ 8/20(40%) had @+1',9/20 (45%) had @+2
inhomogeneity. 5 out of 25 patients treated with PTU for 8
months to 3 years had 3+ inhomogeneity while none of 20 patients
treated with MIMhad 3+ inhomogeneity. 1 patient treated with
PTU for I year had 3+ inhomogeneityand was surgicallyproven
to have diffuse hyperplasiaof the thyroidgland.

In conclusion, our preliminary findings raise the possibility
that antithyroldmedications may not only affect the microscopic
morphology but the scan pattern also, in patients with Grave's
disease and this may affect scan interpretation. A prospective
study is underway to further determine the above.
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CONCURRENTBONESCINTIGRAPHICFINDINGS @t4DSERIJI
OSTEOCALCIN LEVELS. W.J. Shih, B. Wierzbinski, J.
Collins, S. Magoun, J. Joyce , 6. Conrad ,and UY Ryo.
VA and Univ of KentuckyMedicalCenters,Lexington,
KY.

Osteocalcin is a nonâ€”collangenousbone protein
produced by osteoblasts. Increase in serum
osteocalcin level reflects osteoblast activity with
acceleration of bone formation. To evaluate the
correlation of Tcâ€”HDPbone scintigraphic findings and
concurrent serum osteocalcin, serum osteocalcin
values of 40 consecutive patients were measured by
radloirrenunoassayat the time of initial referral for
bone studies. These patients, all males, aged 23â€”93,
were studied for various disease entities including
prostate carcinoma. The results of the assay were
categorized into 3 groups (gp) as follows: 17 at
normal level (1.8 â€”6.6 ng/ml) (gp 1), 21 low (gp 2)
and 2 high (gp 3). Only I bronchogenic CA patient
with a high level had a right iliac lesion suggesting
metastasis. Nine patients' bone scans showed
positive metastases with normal or low levels. Two
patients with stress fractures as shown on bone scans
had normal levels. Those patients with disparity
between serum osteocalcin and positive bone lesions
may be interpreted as follows: Instead of
osteoblastic activity resulting in the synthesis
and/or release of osteocalcin, area(s) of increased
uptake in the bone scan may be predominantly
reflecting increased regional blood flow and
decreased sympathetic tone resulting in an increase
in bone agent deposition.
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AGE RELATEDREDUCTIONIN NUTRIENTHEPATIC
BLOODFLOW.N Milne,E.B.Rypins,J. Segal,I.J.Sarfeh,
KR Lyons. VAMCLongBeachand U.C.Irvine,CA

Fasting volunteers with normal liver function (N= I 3) had
dynamic hepatobiliaryscintigraphy following iv bolus
injection of 5mCi Tc-99m-Mebrofenin (TcMb). Serial 1 mm
images were acquired for 45 mm after injection. Blood sam
pIes were drawn at 10 and 20 minutes and counted in a
well-counter. Normalized time-activity curves were plotted
froma regionof interestoverthecardiacbloodpool.An ex
ponential slope was fitted to the points between 10 and 20
mm. Clearance in mI/mm was obtained from the ratio bet
ween computer counts per pixeland counts per ml blood.
Clearance = (dose X slope) I intercept and was normalized
to body surface area (1.73m2) Since TcMb first pass ex
traction is >95% and its extrahepatic eliminationis <2%,
TcMbclearanceis equivalentto nutrienthepaticblood flow.
Nutrient hepatic blood flow correlated @,nverselywith age and
fit the exponential: V = 2326*&26@@@@(r=.8O, p=O.001).

Weconcludethat,in man, _ â€œ@â€œ@ â€˜@â€”â€˜.â€˜.-â€œ

@ :@

mal rats.
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REDUCEDACQUISITIONTIMEFOR SOUD PHASEGASTRICEMPTYING.
J.A.Siegel,J.L.Urbain,N.D.Charkes,andA.H.Maurer.Temple
University Hospital, Philadelphia. PA.

The solid phase gastric emptying test is usuatty carried out for up to
2.5hours.Inanefforttoperformthetestina moreefficientfashionand
to significantly reduce camera time, we examined the possibility of
performing a 20 minute dynamic study at 90 postcibat minutes. Five
normal volunteers underwent gastric scintigraphy using a dual-headed
gamma camera after ingesting a meat consisting of a Tc-99m labeled
egg sandwich and 300 ml of water. Images were acquired every minute
for 150 minutes. Emptying curves were generated from both anterior
only (ANT)and geometric mean (GM)data and then fitted to a power
exponential function to enable the calculation of Tl/2 and the lag phase
(TLAG).Thecurvesanalyzedrepresentedeitherdata acquiredat 15
minute intervals (qi 5), our normal technique, or an initial time zero
image followed by a 20 minute dynamic study commencing at 90 post
cibal minufes (dy). The results were as follows (mean Â±1SEM):

T1/2 95Â±1295Â±12 108Â±16108Â±14
TLAG 61Â±1258Â±11 83Â±17 74Â±21

There were no significant differences (p>0.05) between the qi 5 or dy
study for GM and ANT a@uisitions for either T1/2 or TLAG. In addition,
the differences between these two parameters were not significant
between GM and ANT studies. We conclude that the clinical solid gastric
emptying lest may be performed by a 20 minute dynamic study, thereby,
shortening the duration of the test and freeing up the camera for other
studies.

qis dy q15 dy

TEtIINETIII4-99MLABEUD NR-tIJ-lO ?4JNOtIONAL ANTIBODY
(MOAb) IN ASSESSING PATIENIS WrIt! SI@I.L @ILfliNG CAN

@ (S@LC). A. Sonin, B. Mc@ook, D. Johnson, M. Sandier,
J.Hathsworth, J. Clanton, J. Erland, R. Pfeffer, Vartder
bilt, Na:@h.,Th. C. Faubion, P,Abranm, NeoRx, Seattle, WA.

Primazy and metastatic disease in patients with SCLC
is presently beira@investigatnd with @-99mNR-IIJ-lO
(NeoRx) ncr@clonal antibody (MOAb). Preliminary data
of 6 patients studied thus far is presented (seeTable).

NoAh scan detected 34 of 36 total lesions f@nd on
plain filir@, CP, and bone scan. In milition, NoAh de
tected a total of 9 previously unsuspect&l metastatic
lesicns in two patients (#1 and 13).

O.trrent preliminary data gives encouraging support
to the utility of MoAb as a diagnostic undality to de
tact primary and metastatic disease in patients with
sac.

A = @ilpleural effusion rxt detected
B = 3 an supraclavicular lynÃ§*iixde on physical exam,

(not bicÃ§sied) not detected
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THE CLINICAL SIGNIFICANCE OF PHOTOPENIA
IN THE BONE ON INDIUM-ill LEUKOCYTE
SCINTIGRAPHY. CP Gilles, MD Cerqueira, AF Jacobsen.
Universityof Washingtonand VeteransAdministrationHospital,
SeattleWA.

Indium 111 scintigraphy has been utilized alone and as an
adjunct to Tc-99m bone imaging in the diagnosis of
osteomyelitis. While most Indium-labeled white blood cell scans
show increased activity in infections of the bone, diminished or
absent activity may be observed in regions of osteomyelitis.

During the past year, 11 patients suspected of having
osteomyelitis or occult infection were found to have photopenic
defects in the bone on WBC scanning. On concurrent bone
scintigraphy,8 of I I patientshad increasedactivity in the region
of interest. The sites of skeletal involvement and number of cases
were thoracic spine (4), lumbar spine (3), pelvis (3) and femur
(I). The etiology of the cold defects were confirmed by
radiography,myelography,computerized tomography, magnetic
resonance imaging, or open biopsy for culture and
histopathology. The photopenic defects were as a result of healed
osteomyelitis (4), active osteomyelitis (3), metastatic disease (1),
diskectomy (1) bone resection (1) and spondylolisthesis (1).
Although photopenic defects in bone on WBC scanning most
frequently reflect the effects of osteomyelitis, in our experience
this finding does not distinguish active from healed infection.

Posterboard 1147
Disease

Posterboard 1145

CHARACTERIZATION OP HUMAN ANTI-PTURINE ANTIBODY (HAMA)
ACTIVITY IN THE SERA OF A SUB-POPULATION OF PATIENTS
NOT INJECTED WITH MURINE MONOCLONAL ANTIBODY (*lAb).
R.N. Du@gal, N.J. Hansen, E.S. Newman and D.M.
Coldenberg, Imaunomedics, Iso, and Center for Molecular
Medicine and I@unolog@, U@NJ, Newark, NJ, 07105

â€œHAMA-likeactivityhas been reportedto be
present in the sera of patientswith rheumatoid
arthritis, RA (Cancer Rca. 47:4520:4525, 1987). This
study demonstratedthat HANk in these sera was
primarilydirecteda@aninstthe Fc determinantsof
IgG; it was suggested that administration of intact
MMAb may be contraindicated in these patients. Upon
increasing the sensitity of the commercial ImmuSTRIP
HAMA research assay (Immunomedics, Inc. â€¢Newark, NJ),
by dilutingsera 1/2 rather than 1/10 as recommendedin
the package insert,we have detected â€œHAMA-like@
activity in the sera of many RA patients that have
positivetitersof rheumatoidfactor (RF). However,
the @HAMA@likeNactivity does not appear to be due to
RF. llAMAtiters of asny of the RA aera are markedly
reducedupon adsorptionwith a murine monoclonal
antibody solid-phase (vtnyltdene fluoride), while RF
titers are not reduced. Minimal reduction of
â€œHANk-likeâ€•activity was observed after adsorption of
my with heat-ma_gregated IgG, further confirming that
the â€œHAMA-like@activitywas not caused by SF. We are
presently using the modified ImmuSTRIP MAMA assay to
survey the sera of patients with other diseases that
have elevated RF titers. This study has important
relevance in the case of patients with known or occult
infections, since RF is frequently elevated in these
patients and many are candidates for imajing or
therapy with @Abs.
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A WHOLE BODY IMAGING TECHNIQUE FOR PET. TM.
Gucrrcro, E.J. Hoffman, M. Dahlbom, R. Hawkins, ME. Phcfps,
UCLA School of Mcdicinc, Los Angclcs, CA.

An invcstigation of rapid wholc.body PET scanning was
pcrformcd with a vicw towards its cvcntual usc in scrccning
for mctastatic lcsions with F-18 Iabcllcd FDG or fluoridc ion.

In contrast to thc currcnt rcctitincar scan modc on the CII
831 Neuro- and 931 Wholebody-PET systcms. which cotlcct
only AP and Latcrat vicws, the full set of tomographic data is
coltcctcd for thc full rangc of thc scan. Thc sinograrn data
is rcsortcd into whoic-body projcction imagcs, which, when
displayed in a cinc mode, allow the observer to visually
integrate and interpret the data in what is effectively a 3-
dimensional format. In addition to developing the sorting
routines, the effect of summing the projections over a
number of angles and the effect of smoothing the data with
a spatially variant smoothing kernel were also investigated.
The amount of smoothing was varied inversely with the
number of events per pixel averaged over 7 by 7 regions
throughout the image.

Data were obtained on both PET systems following
administration of 10 mCi of F-t8 FDG. allowing 45 mi:@ for
uptakc. Each system simultaneously acquires 15 images at
6.75 mm intervals. Data were collected for 1, 2, and 4 mm
imaging periods per position with thc patient bed being
moved alternate 3.375 and 101.25 mm steps to provide a 3.375
tom z-axis sampling interval for the full length of the scan.

Thc images wcrc of good quality for all scan intervals.
Angular summing of up to 10.5 deg caused no apparent loss
in rcsolution, whilc providing considerable improvement in
image quality. With appropriate angular summing and/or
spatial smoothing, good quality whole-body surveys of FDG
distributions can be obtained in less than 30 minutes.
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DUAL ENERGY BRAIN SPECT - METHODS AND APPLICATIONS.
S. Hoim, L. Friberg,H.K. Iversen,N.A. Lassen.
Dept. of Clinical Physiology and Nuclear Medicine,
BispebjergHospital,Copenhagen,Denmark.

A new fast rotating, 2-slice SPECT with 13 mm reso
lution (TOMOMAIIC 232) has been studied with special
regard to applicationsin researchand clinical rou
tine of its dual energywindow facilities.Energy
window settings are software controlled and each
event analyzedby distributedmicro-processorsin
the gantry before transmissionto the MicroVaxil.
Count lossesare negligibleat realisticcount ra
tes. Ihe energy resolution (< 15% at lLtOkeV) is
sufficientto separate,effectively,Xeâ€”133and
Technetium-99m,as demonstratedin studies of a 2-
compartmentbrain phantom. In addition to dual win
dow scattercorrection,the followingapplications
are considered:
1) Simultaneousmeasurementof cerebral blood flow
and volume (CBF and CBV). Following injection of
100 MBq Tc-99m labellederythrocytesrepeatedXe
133 inhalationstudies are performed.On 6 normal
volunteersthe method has proven to be reproducible
and respondadequatelyto changes induced by hyper
ventilationor by vasoactivedrugs (acetazolamide,
indomethacine).The method will be used in the study
of migraine.
2) Correlativemeasurementsof Te/l-labelledflow
tracers and Xe-l33 inhalationstudies, eventually
overcomingtiming and positioningproblems between
measurements.
3) Improvementof attenuationcorrection from using
simultaneoustransmission/emissionscans will be cx
plored. An 8-slicewhole-bodySPECT based on the same
principlesis currentlyunder construction.

REPRODUCIBILITYOF X-RAY BONE MINERAL DENSITY
ANALYSER. S. Eberl, S. Johnson, M. G. Yeates, N. A. Pocock,
J. A. Eisman, S. Ramsay. St. Vincent's Hospital, Sydney, Australia.

The aim of this study was to evaluate the reproducibility of the new
dual energy X-ray Bone Mineral Analyser (DEXA) manufactured by
Lunar Radiation Corp. and to compare it with a Gd-153 based unit
(Lunar Radiation Corp. DP3).

Thecalibrationphantomsuppliedwiththe instrumentwasscanned
daily over a period of 10 months. A spine phantom constructed from
human vertebrae was scanned weekly over a period of 6 months using
both normal (DEXA Normal) and fast (DEXA Fast) scan modes on the
DEXA instrument. In-vivo reproducibility was assessed by scanning 51
patients twice on the DEXA unit as well as once on the DP3.The two
scansforeachpatientwereallperformedontheoneday.

The following results were obtained for the phantom studies:
Cabsicrt SjwePtn*m

Pha*xn CV(%) ?@B?VD(g&IT@) CV(%)
D@(AN@ O.@(rt=ZX3) 1.231(ri=49) 0.61
l@CAFast â€” 1.215(ra=30) an
1:1'3 G67 (t@4) 1.235(n=39) 1.07

Thefollowingresultswereobtainedforthepatientstudies:
Ltn@Spre FmUB1N@

rVake SEE(g4Th@) rVak@ SEE(gtar?)
DEXASca@1vs2 U991 acm G965 @G14
tEXA@sIP3 @976 Q045 Q%8 Q@O

Reanalysis of all the DEXA scans by a single operator gave an SEE
of .021g/cm2for scan1vs2.Goodreproducibilityof theDEXAunit
was observedfor the phantomstudies.Correlationbetweenthe DEXA
and the older DP3 unit for the patient studies was excellent.
Reproducibilityofthe DEXApatientstudies wasbetterthanthat forthe
DP3(previouslymeasuredatO.05g/cm2SEEforthelumbarspine).
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PROTOTYPE TOTAL PERFORMANCE KINETIC KIDNEY
PHANTOM, S.K. Chirala, A.K. Basu, Deptt of

Nuclear Medicine, All India Institute of Mcdi

cal Sciences*, New Delhi and Bir Hospital,

Kathmandu.

Though in coninon clinical use, the radio
nuclide renogram (RG) continues to be contro
versial. Reductionistic analysis of different
variables in the synthesis of RG have not
been informative. We have developed a proto
type for a kidney phantom for quality assurance,
standardisation and as an aid in teaching
and research.

Prototype wag developed with perspex
compartments to represent different body
compartments. Water served as plasma. Cir
culation was achieved by a peristaltic pump
and tubes. 1â€”131Hippuran was injected into
the tube leading to right ventricle compart
ment. The tkidney@ was monitored with a probe
detector system and a @renograrn@was generated.
The phantom RG had shown all the phases of
RG as was originally described by Taplin et
al.

The phantom renogram obtained validates
model. The phantom can be used to understand
the syntheses of renogram in different physlo
pathological conditions.
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IMPROVED ACCURACY OF ATTENUATION CORRECTION IN
WHOLE-BODY PET BY ADAPTIVE FILTERING OF TRANS
MISSION PROFILES. H. Ostertag, W.K. KÃ¼bler,
J. Doll, L.G. Strauss, W.J. Lorenz. Institut
fÃ¼r Radiologie und Pathophysiologie, Deutsches
Krebsforschungszentrum, Heidelberg, FRG.

The most serious problem in measured whole
body attenuation correction is due to insuffi
cient counting statistics in the transmission
scan profiles. These result not only in large
statistical deviations but also in erroneous
mean values for the attenuation correction fac
tors. The magnitude of these errors, as a func
tion of total image counts and of the counts in
the transmission profiles, was studied with
rectangular water phantoms. The attenuation
lengths calculated from the measured attenua
tion data using p = 0.096/cm were compared to
the physical dimensions of the phantom. As an
overall indicator of the accuracy of attenua
tion correction, the mean attenuation coeffi
cient in the attenuation images was also deter
mined. For a 35 cm x 24 cm phantom, 20 million
counts are needed to reach a stable @i.By fii
tering the transmission profiles rather than
the attenuation correction factors, a stable p
was reached already with 5 million counts. A
simple count-dependent smoothing filter was
used. The improved attenuation correction was
tested by emission phantom measurements, and
was then applied to patient studies.
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SIMULTANEOUS EMISSION AND TRANSMISSION SCANS IN PET
USING A MASKED 0RBlTING@TRANSMISSION SOURCE (MOTS).
C J ThompsonN T Ranger and A C Evans
McConnell Brain Imaging Centre, Montrea' Neurological
Instituteand Medical Physics Unit
McGill University,Montreal, Canada

Transmission scans are performed using a point
source of Ge-68 masked by lead into a fan beam of
annihilation photons in each scanning plane of the
tomograph.As the source orbits the patient section,
detector pairs collinear with It accept data for the
transmission scan. Coincident events between detector
pairs nearly collinear with the source are rejected,
while those far from collinear record an emission scan
from activity in the patient slice. While this reduces
the tomograph's emission event efficiency by 30% (7%
transmission,23% rejected),slice registrationerrors
are eliminated, and patient scanning time Is reduced.
The random count rate rises from 5% In a routineFOG
study to 20% during a simultaneoustransmissionscan.
There is no significantdifferencein measured activity
concentrations from independent and simultaneous
emission scans over a 110:1 activityconcentration,nor
in regional attenuationcoefficients measured pre and
post isotope injection.

The technique is especially useful In FDG and F-
DOPA studies where the long time between isotope
injection and final Imaging previously required
immobilizationfollowingthe pre-injectiontransmission
scan until the end to the emissionscan.

* Now at University Hospital, University of Pennsy@vanla
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EVALUATION OF EARLY AND DELAYED SPECT WITH 1-123

IODOAMPHETAMINE IN THE ASSESSMENT OF ACUTE BRAIN INJURY.

H.J. DeBlanc, Jr. , J.R. Mawk, M.C. Johnson, F.M. Hegge.

Emanuel Hospital, Portland, OR.

Within 24 to 72 hours of acute cerebral trauma 75 pa

tients received 1-123 lodoamphetamine (IMP) SPECT scans

employing standard gamma camera techniques at 20 minutes
and 4 hours after IV injection. All had serial CT scans,

some had subsequent MR scans, and some had prior emergen
cy neurosurgical stabilizing procedures.

IMP SPECT clearly demonstrated focal lesions in early

and delayed scans that correlated closely with CT and MR

results. Additional lesions were found in SPECT scans of

some patients that were not present in CT scans. Four
basic patterns of initial and delayed cerebral activity

were observed and clinically interpreted as follows,
Initial (20 mm Delayed (4 hrs Interpretation

Normal Normal No detectable lesion

Diminished Normal or Improved Cerebral ischemia,
edema, elevated ICP

Normal Diminished Anoxia, preinfarction,

luxury perfusion
Diminished Diminished Infarction
The correlation of the time/activity relationship in

focal cerebral lesions on IMP SPECT scans with CT and MR

results provides a new dimension in evaluating the

clinical status of acute brain injury patients. IMP

SPECT is useful prognostically, disclosing regions of

contusion or ischemia missed by CT and MR. identifying
superimposed brain insults (anoxia, elevated ICP, edema)
and discriminatingbetween infarctionend edematousor
potentially viable, though injured tissue.
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CYFOARCHITECTURAL PATTERN OF CEREBRAL BLOOD FLOW
MEASURED BY SQ 32097. R.J. Di Rocco, B.L Kuczynski, D. Silva, I. FeId,
C.tta,AK.Narra,AD.Nunnand W.C.Eekelman.TheSquibbInstitutefor
MediCalResearch, New Brunswick, NJ

SQ32097,Chtoro[bis 12,3-butanedionedioxime(1-)-O1[2,3butanedmone
dioximato (2.)- N.N',N',N,N',N@) (2-methylpropyl boron) technetium, is a
member of the BATOfamily of neutral lipophilic technetium Complexes.
Herein, we report details of its cytoachitectural distribution in monkey
brain after intravenous administration. Gray level measurements of gray
and whitematter regions of transverse cynomologusmonkey brain
autoradiograms were obtained using computer assisted image analysis.
The gray levels were converted to relative optical density (ROD) for
determination of gray/while ratios. The gray/white ratios for cortical
regions were 3.28 (frontal), 3.62 (parietal) and 4.39 (occipital) yielding a
weighted average of 3.56 for the entire cortex at a 10 mm residence lime.
At 60 mm , the values were 1.53 , 1.75 and 1.69, respectively, yielding a
weighted average of 1.68. The change in value of the gray/white ratio
between 10 and 60 minutes can be attributed to differentialwashout.

The distribution of acitvity within the cortex is heterogenous. In
particular, a dark band of activity in occipital and somatosensory cortices
appears to correspond to layer IV, which contains numerous axon
terminals 01thalamocortieal projection fibers. The molecular layer of the
hippocampal formation is another dense neuropil that is heavily labeled
in these autoradiograms. Layer IV 01 the neocortex and the molecular
layer 01 the hippocampal format@n have high metabolic rates as
measured by â€˜4C-deoxyglucoseauloradiography. Therefore, the monkey
brain images we have obtained using SQ 32097 correspond to the
known cytoarchftectural pattern of cerebral glucose metabolism. In tight
01 the tight coupling between flow and metabolism in the brain during
normal physiological states, this finding satisfies a necessary condition for
demonstrating that SQ 32097 measures cerebral blood flow.
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PET SCAN OF BRAIN GLUCOSE METABOLISM IN PSYCHIATRIC

PATIENTS WITH SUMMER SEASONAL AFFECTIVE DISORDERS.

P.r. Goyer, P.M. Schulz, W.E. Semple, N. Gross, T.E.

Nordahi,A.C. King, T.A. Wehr, R.M. Cohen, Brain Imaging
Division, NIMH, Bethesda, MD.

The purpose of the study was to investigatepotential
differencesin brain glucose metabolismbetween normal
controlsand summer seasonalaffectivedisorders,SSAD.

5mCi of F-18-deoxyglucose were administered intraven
ously to each of nine psychiatric patients(mean age â€”49.9

years, SD - j 11.3 years) who were diagnosedas SSAD
according to previously published criteria of Wehr and
Rosenthal. Patients were scanned in June through August

using a Scanitronix PET scanner with a 5-6mm FWHM in

plane resolution. On the day of the scan all patients
had a HamiltonDepressionRating of greater than 14(mean
= 18.5, SD@ Â±3.6). Two blinded raters used S standard

planes to independently measure 60 regions of interest
(ROl) as previously described by Cohen et a]..

Nine age and sex matched controls underwent scan pro
cedures identical to the SSAD patients.

Although absolute glucose metabolic rates, based on

the Sokoloff method, were available for all subjects,
comparison between groups was performed using ROI counts
normalizedby whole brain counts. Using a two tailed T
test, 7 of the regions showed differences significant at
p@ .05 with four regions showing increasedmetabolism
end three regions showing decreased metabolism. All seven
of these regions,plus one additional,were confirmed
with a larger non matched control group of 50 subjects.

To the authors knowledge, this is the first demonstra
tion of in-vivometabolicbrain differencesin patients
with the controversial diagnosis of SSAD.
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OF Tc-99m-d,l-HMPAO OF BRAIN
ITS NEUROANATOMY. T.J. Hoffman,
R. Fuentes, A. Singh and R.A.
Nuclear Medicine and Research

Harry S. Truman Memorial Veterans
Columbia, MO.

For a better understanding of the brains'
neuroanatomy using Tc-99m-HMPAO tomographic
images, we superimposed anatomicaly labeled
sections employing a photographic Computer
unit used to do quantitative autoradiography
(Am. J. Phys. Imaging 3:81-90, 1988). SPECT
brain images were produced from
circumferential head counts of patients with
suspected cerebrovasCular disease using a
Siemens ZLC 7500 rotating head camera, LEAP
collimator and an ADAC 3300 computer. Twenty
five mCi of Tc-99m-d,l-HMPAO were used (>95%
lipophilic chelate) . A back-projection
algorithm was used for image reconstruction.
Tomographic slice thickness is 6.6mm and in
slice resolution is 1.2 cm. Total brain
volume is displayed in 16 slices from 3
orthogonal views (sagittal, coronal,
transverse) . Four selected tomographic
slices of each view were labeled and
superimposed over the appropriate Tc-99m-HMPAO
section. Structures such as the substantia
nigra, the red nucleus, the caudate, putamext
and pons can be accurately localized. Current
results indicate that reasonable anatomic
localization can be demonstrated with SPECT
brain imaging.

DISCORDANCE BETWEEN CONSECUTIVELY ACQUIRED â€œDUALâ€•1-123
ISOPROPYL-IODOAMPHETAMINE (IMP) AND TC-99M EXAMETAZIME
(HH-PAO)SPECT BRAIN SCANS IN SUBACUTECEREBRAL INFARCT.
J.s.Nagel,P.A.Carvalho,R.J.English,J.L.Moretti,
J. Jarden, K.A. Johnson,R.E. Zininerman,B.L. Holman.
Brigham and Women's Hosp, Harvard Med School, Boston,MA.

1-123 IMP and Tc-99m HM-PAO are both used as cerebral
perfusion imaging agents, but discrepancies have been

noted in the relative uptake of these two radiotracers,

particularly in subacute infarcts. To assess this

phenomenon,pairs of IHP and HM-PAO scans were aCquired
for Comparisonusing a rotatinggame camera equipped
with a long-borecollimator.Without moving the patient
sequential injection and imaging of 185 MBq IMP and 925

MBq HM-PAO were performed. The 1-123 downscatter into
the higher count Tc-99m imageswas minimal. â€œDualâ€•IMP!
HM-PAO scans obtainedon four patients after cerebro
vascular accidentswere analyzedvisually as follows:
Patient No Days DecreasedUptake IncreasedUptake
r!2.:. After CVA IMP vs HM-PAO IMP vs HM-PAO
1. 11 Yes = Yes Yes < Yes
l.(F/U scan) 55 Yes ) Yes
2. Yes > ?

Yes > ?
14
4
4

3.
4. No = No
In general deficits were more prominent (>) with IMP
than HM-PAO. Two scans had only minimal C?) abnormal
ities. Pt No.1 is notablefor deficitsplus a central
area of increaseduptake that was more prominentwith
HM-PAO than IMP and resolvedon a follow-upscan. This
finding may be due to breakdown of the blood brain

barrier or luxury perfusion.These discordancesreflect
differingpharmacologiCalpropertiesof IMP and HM-PAO
and are particularlyimportantin subacute infarctions.
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@.@AraBLOODFLOI a @ATICI@B@1@@1xe-133
SPECZ AMO %â€˜@.99@.)@ @Jp'r@J@a@@ or A
D@I@TW@ fl@I@3 DEVI@. J Villanueva-Meyer, C
Thomas, I Mena. Imaging Center, Harbor-UcLa Med Ctr,
Torrance, C&.

The ala of this stedy is to explore the relationship
of Tc-99a-I5W@O(IQIPFO)tÃ§take to regional cerebral
blood flow (rcBF) by Xe-133 SPECT. 20 adults had Xeâ€¢
133 rcBF SPECP and W@PN@SPECT scans within 2 hours. A
dedicated brain scanner (Shiaadzu, Set 031) was used.
The resolution of the system for lU4P@OSPECTis 8 ma at
the cortex and for Xe-133 rcBF, 20 rn @etransaxial
slice frcs the Xe-133 rcBF SPECT at the level of the
basal ganglia was cosÃ§ared with the corresponding slice
from a t5W@ SPECT. Cortical regions of interest were
defined over each h@ispbere in both SPECT studies.
The Xe-133 rcBF values were correlated to coixits per
pixel frcus the l*@@ studies. Correlations were
performad for the mean, highest and lowest values of
rcBF.

Results shot', weak correlations over the entire range
of rcBr (fros < 20 to 100 al/ lOOgr,@in) betweenHMP@
@Ã§takeaM r@BF, r values range frc .22 to .34. This
observations suggest that the brath tÃ§take of I@W@is
ccuÃ§lex and that factors other than rcBF may be
involved, (blood brain barrier characteristics,
backdiffusion from the brain, HMP@Oconversion between
lipophilicaud maso forms).

Both SPECT studies ccsÃ§lement each other, . Xe.133
SPEC? asures rcBF aM l*iP@ provides a high
resolution image of relative brain tÃ§take that
iudirectly relates to perfusion. Direct estimations of
rcBF from HPW@tÃ§take are not warranted.

TOMOGRAPHY
VOLUME AND
G. Valle,
Holmes.
Services,
Hospital,
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PETIMAGINGOFCENTRAL SEROTONINRE-UPTAKESITESiN
THE BABOON BRAIN WiTh [C-i l]-N-Me-PAROXET1NE (C-Il
MPx).V.L. Villemagne,R.F. Dannals, P.M. SÃ¡nchez-Roa,U. Scheffel,
lIT. Ravert,A.A.Wilson,T.K. Natarajan,J.J. Frost,H.N. WagnerJr. The
Johns Hopkins Medical Institutions. Baltimore, MD.

Centralserotoninre-uptakesitesare involvedindepression,suicide,
appetite control, thermoregulation and pain. An analog of the selective
and potent inhibitor paroxetine, N-Me-paroxetine, was labeled with the
positron emitter C-I I . In the present study, we evaluated the distribution
and kinetics ofC-l l-MPx bindingto serotonin uptake sites using positron
emission tomography (PET). After intr.ivenous injection of 20 mCi of
high specific activity C-I l-MPx (2800 mCi4imol) into a 35 kg anesthe
tized baboon (Papio Anubis), sequential quantitative tomographic slices,
passing through the cerebellum (CB), hippocampus (I IP), frontal (FR)
and parietal (P) lobes, were obtained over a period of 90 mm. Brain
activity plateaued within 20-30 minutes post injection ofthe radioligand.

â€˜I'reatmentwith 1mg/kg paroxetine iv. five minutes prior to the injection
ofthe radiotracerreduced the FR/CB, P/CB and HP/CB ratios from 1.35,
1.26and1.30to 1.10,1.01and1.16,respectively.Theregionalbrain
uptake and thedegreeofblockade at9O mm highlycorrelates (r=O.84 and
0.92respectively)withtheregionalin vitrospecificbindingof LH-31-
imiprantine to serotonin uptake sites in human autopsy brain: high in

frontal and parietal lobes, intermediate in the hippocampus, and very low

in the cerebellum. These results demonstrate the feasibility of in vivo

imaging ofserotonin re-uptake sites with PETand suggestthat C-I l-MPx

can be used to evaluate these binding sites in the human brain in vivo. This
method could be used to monitor antidepressant drug therapy; and in the
study of the pathophysiology of psychiatric disorders such as depression
and serotoninergic neurotoxicity.
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IN VIVO VALIDATION OF NMR VELOCITY MEASUREMENTS
IN SMALL ARTERIAL VESSELS. RE. Wendt III, R. Rokey, W..F.
Wong, and AC. Marks. St. Luke's Episcopal Hospital, The Methodist
Hospital, and Baylor College of Medicine, Houston TX.

The patency of and nature of the flow in an artery is reflected in the
distribution of blood flow velocities in the vessel. Currently, it is difficult
to measure velocities in small, deep vessels noninvasively. This study
tested the ability of NMR. to measure velocities in the rabbit aorta.

Five male, New Zealand white rabbits weighing from 4 to 6 kg were
examined. Each was sedated, anesthetized, intubated, and ventilated.
An ultrasonic crystal for range.gated pulsed Doppler velocity measure
ments was placed directly on the descending aorta. The aortas ranged
in circumference from 8 to 11 mm and had an average area of 1.68 mm3.

Sixteen transaxial, velocity-compensated, gradient-refocussed echo,
perpendicular. velocity-resolved , EI<O triggered images were acquired
using a 2.4T, 40 cm bore NMR imager. The â€œNyquistvelocityâ€•of
the pulse sequence was 90 cm/s. Velocity-resolved data were acquired
immediately after the R-wave, at mid@systole,at the time of the peak of
the Doppler velocity measurement, late in systole, and early in diastole.

The flowinformationfrom the velocityimages was condensedinto
velocity spectra. A region ouinterest for the entire aorta, which typically
was covered by only four pixels, was defined and a velocity spectrum or
histogram was produced by summing the pixels in the region for each
of the velocity images.

A linear regressionof the peak velocitiesmeasuredby the two tech
niques gives t1Doppfer O.?S2VNMR_ 6.30cm/s with an ft value of
0.94. Velocity spectra constructed from the Doppler velocity profiles
have the same shapes as the NMR velocity spectra. The measurements
of peak velocity by NMR and Doppler ultrasound agree well.
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@ IMP REGIONAL CEREBRAL BLOOD FLOW: QUANTITATIVE
INDICES IN NORMAL SUBJECTS. D.A. Weber, P.S. Klieger,
ND. Volkow, OF. Sacker, C-J Wang sqd M. Ivanovic.
Brookhaven National Laboratory. Upton, NY.

Quantitative SPECT and planar Imaging is used to
Investigate localization and clearance properties of
intravenouslyadministered123I-iodoamphetamnine(123I.IMP)
in normal subjects. The study provides a quantitative
data base of the imaging properties of â€˜23I-IMPuptake in
the brain needed as a referencestandard in the study of
brain pathology. Eight subjects have completed two
â€˜31-IMPstudies. Each study included dynamic imaging of
12311MP uptake in the brain measured between 0.15 m post
injection (p.i.); SPECT imaging of the brain at 30 m, 3
h and 4 h p.i.; and whole body scans at 75 mup.i. 1231
blood clearance was measured between 0 and 4 h.

Quantitative indices of cerebral perfusion calculated
from ROIs placed over the cerebral cortex (CC), the
cerebralvascularterritories(CVTs)and functional
areas of the brain revealed marked differences in
regional 1231uptake. Observations include reproducible
clearance of 231-IMP from the brain in repeat SPECT
studies (e.g. mean clearance from cerebellums of
24.4Â±4.1%in the first study vs 25.4Â±4.71in the second
study and from basal ganglia: 14.9Â±7.21/14.8Â±3.7%)and
reproduciblecontralateraluptake ratios in the CC on
early SPECT images. Si@nificant differences in
metabolic clearance of â€˜23I-IMPobserved between smokers
and nonsmokers markedly decrease count levels seen in
SPECT images(X retained dose at 1.5 h: brain 3.7Â±0.4%,
lung 30.3Â±0.9%in smokers; brain 5.3Â±0.3%, lung
20.9Â±0.8%in nonsmokers).
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F-l8 FDG UPTAKE IN BENIGN AND MALIGNANT MUSCULOSKELETAL
TUMORS. L.P. Adler, H.F. Blair, J.T. Makley, N.J.
Joyce, G.P. Leisure, G.J. Muawick, A.D. Nelson, F.D.
Miraldi. University Hospitals of Cleveland and Case
Western Reserve University, Cleveland, OH.

Previous research has shown a positive correlation
between histologicalgrade and the degree of FDG uptake
in brain tumors.This data representsour initial
experience comparing FDG uptake with PET scanning in
patients with benign and malignant musculoskeletal
tumors.

Nine patients with tumors of the musculoskeletal
system received PET scans following the administration
of between 3 and 11 mCi of FOG. The patients were
divided into three groups. Group 1 consisted of four
benign tumors (fibroma, pigmented villonodular
synovitis, nonâ€”ossifyingfibroma, and a ganglion
synovial cyst). Group 2 patients consisted of three low
grade malignancies (two liposarcomas and one
angiosarcouma) while group 3 was composed of two
patients with highly malignant lesions (a malignant
fibrous histiocytoma and osteosarcoma). Tumor to back
ground ratios and both average and peak tumor uptake of
FDG (normalized by the dose administered and the
patients weight) were then calculated for each tumor.

One way analysis of variance demonstrated
significant differences between the three groups for
each of the measures of FDG localization(p .01 for
ratios, .002 for average tumor uptake, and .005 for
peak tumor uptake).There was significantcorrelation
between histological grade and FDG uptake (r .75 for
ratios, .85 for average tumor uptake, and .88 for peak
tumor uptake).
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PET EVALUATION OF REGIONAL CHEMOTHERAPY IN PA
TIENTS WITH LIVER METASTASES USING F-18-URACIL AND
0-15 LABELED WATER. A. Dimitrakopoulou, L@ Strauss, IH.
Clones, P SchIag, F Helus, J. DolL German Cancer Research Center,
Heidelberg, Germany

Fluorouracil (Ri) has found use for both intravenous and intraarterial
chemotherapy in patients with liver metastases from colorectal tu
moes. We used PEI' and F-18-uracil to compare the uptake of the cy
tostatic agent in metastases and normal liver patencbyma after intra
venous and intraarterial tracer @,plication.Furthermore, 0-15 labeled
water was administered to evaluate the perfusion pattern. The evalua
tion comprises 26 double examinations (intravenous and intraarterial
studies) in i3 patients with surgically implanted catheters in the gastro
duodenalartery.Standardizedtracer concentrations(DAR values)were
calculatedusing a ROt technique for the metastases, normal liver pa
renchyma and the aorta. The Ri concentrations 2 hours after tracer
applicationwere higher in 10 of 18metastasesusing the is. @,proach,
whilein 4 metastasesthe concentrationswerelowerfollowingi.a.PU
infusion. In one patient a five fold increase in PU uptake was noted af
tar ii. tracer application. We observed a higher systemic toxicity in
33% of thepatients.While theaccumulationof the perfusiontracer
0-15 labeledwaterwas up to 10 times higherin the metastasesafter
intraarterial injection, the Ri uptake was n@ significantly increased
by the regionalapplication.Therefore,perfusionstudiesalonecannot
be used to estimate the chemotherapy outcome. The results of the on
goingstudydemonstrate,that PETwithF18-uracilshouldfind prefe
rential use to optimize the regional chemotherapy and to select those
patients who do profit from the intraarterial approach.
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POSITRON EMISSION TOMOGRAPHY (PET) WITH F-18-
DEOXYGLUCOSEIN SMALLCELL CARCINOMA.MY.Knopp,
LG. Strauss,A. Dimitrakopoulou,H. Manke,J. Blatter,F Helus, G.
van Kaick. German Cancer Research Center, Heidelberg, Germany.

I@sitron emission tomography (PET) with F-i8ileoxyglucose (FDG)
was used in patients with small cell carcinoma in order to determine
the metabolism of the tumor prior and during chemotherapy.
Furthermore, 0-15 labeled water and N-l3-glutamate were
administered in selected cases to evaluate the tumor perfusion and
metabolism. Tracer concentrations were obtained using a RO1-
techniqueand standardized for the injecteddose and the body volume.
All patients had a CT scan shortly before the PET examination. The
tumor volume was calculated from the CT-images using a three axis
method. Thirty patients with histologically confirmed small cell
carcinoma were included in the ongoing study. Follow up studies
during chemotherapy were performed in eight patients for a
maximum period of 167 days. All tumors showed a significant FDG
uptake in comparison to the surrounding normal structures and were
readily visualized on the PET cross sections. The standardized
concentration values (DAR valtes) were in the range of 1.58-6.52 with
a median value of 2.90. We noted a low correlation (r=O.511)in 10
patients between the FDG uptake prior to the first chemotherapeutic
cycle and the survival. Three patients had positive mediastinal lymph
nodes and a significant FDG accumulation, while N-13-glutamate had
the highest lymph node uptake. The change in tracer concentrations
showed to be a more sensitive parameter for therapy response than the
change in tumor volume. These preliminary data demonstrate, that
PET is a promising method for treatment monitoring of patients with
small cell carcinoma.

DISTRIBUTION AND CONCENTRATION OF L6 BINDING SITES BY
IN VITRO QUANTITATIVE AUTORADIOGR.APHY. S. Lastoria,
J.C. Reynolds, J.A. Carrasquillo, R.D. Neumann.
Nuci. Pled.Dept. N I H Bethesda, â€˜tD.

House monoclonal antibody L6 (IgG2a) binds to a
ganglioside antigen (GD) expressed by human breast,
colon nonâ€”smallcell lung and ovarian carcinomas.

We investigatedthe tissue distributionand molar
concentrationof GD in frozen sections from 12 non
small cell lung cancer using in vitro quantitative
sutoradlography(QAR)method (J.C. Reynolds et al.
JNIl:29s, 5, 1988, pp 897).
Chloramlneâ€”Tmethod was used to label L6 IgG2a with
1â€”125(Sp. Act. 1.06 uCi/ug). The 1â€”125L6 immunore
activity tested on H3357 colon cancer cell line, by
cell binding assay, was 69%.

Autoradiographic images of tumors and 1â€”125stan
dards were digitized by microdensitometry. Regional
tissue radioactivity was measured, and by computer
analysis the maximal specific binding (Bmax), and the
affinity constant (Ks) were calculated.

The Smax values ranged from 37 to 414 pmoles/g in
11 tumors;one tumor and normal lung had undetectable
levels of GD. The pattern of GD distributionwas ho
mogeneous in 4 lesionsand localized in well defined
areas in 7 tumors.

The high GD antigen levels, measured by QAR, as
well as L6 IgG2a immunological properties strongly
support its use in radiolabeled antibody scintigraphy
and therapy.
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THE EFFECT ON MARROW AND TUMOR OF BONE CANCER AGENT
Sn-117mDTPA vs P.32. L.F. Mausner, R.F. Straub, G.E.
Meinken, S.C. Srivastava, H.S. Burlington, E.P.
Cronkite. Medical Department, Brookhaven National
Laboratory, Upton NY

We have previously shown that Sn-117m(+4)DTPA has
high bone tumor uptake and low soft tissue deposition
in various animal models. The decay of Sn.ll7m
(tl/2â€”13.6d)provides internal conversion electrons
(129.4 and 151.6 keV at 64.8% and 26.1% respectively)
with an imageablegamma ray (158.6 keV, 86.4%). Since
the bone uptake is onto bone mineral surfaces, the
short range of the monoenergetic electrons (0.3mm in
water) should be less marrow damaging than high energy
p emitters commonlyused to treat bone metastases. To
test this hypothesis,the effects on bone marrow of
paired doses of Sn-117mDTPA and P.32 were compared
using the Colony FormingUnits per Spleen (CFU-S)
Assay. Mice (CBA/Ca) were injected with Sn-117mDTPA or
P.32 at three activity levels,which were calculatedto
deliver 180, 420 and 600 rads to bone at 4 days. The
mean CFU-S per femur was measured to be 63%, 29%, and
18% of the control for Sn-117aDTPAand 29%, 4%, and
0.6% for P.32. These data clearly demonstratethe
marrow sparingadvantageof Sn@ll7mDTPAvs P.32,
particularlyat higher doses. A comparisonof
therapeuticefficacyof these two agents is now
underway. Mice (C576)with subcutaneouslyimplanted
osteosarcoma were injected with the same activity
levels of Sn-117xsDTPA or P-32 as previous, resulting in
a total bone dose of 1000, 2333 and 3333 reds. Control
animals were injected with cold SnDTPA or saline. The
tumor growth relative to these controls is being
monitored and will be described.
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Back-flow Testing of CPR Airway Valves with
Radioactive Gas, (133Xenon).

K. Hairfield and M.J. Hagler, Kern
Radiology and Nuclear Medicine Group and
Bakersfield College, Bakersfield,
California.

Several masks, face and mouth covers and
one-way valve mechanisms are available on
the market or are being currently developed
for use in CPA. With public concern for the
potential of communicable diseases, it is of
importance to establish the competency of
those devices to ensure continuing private
and public participation in CPA.

The valves in five CPA devices were tested
by placement of a reservoir of 133Xe and
room air on the output (victim) side of the
device's one-way valve. Another reservoir
with only room air was attached to the input
(rescuer) side. A closed system resulted.
Camera images and count rates were taken
post-injection of .4 millicures of l33Xenon
at one, eight, and fifteen minutes at
passive equilibration. A twenty minute
interval was recorded for each device with
the addition of positive, back-pressure.

Two out of the five valves tested
demonstrated bi-directional flow. The
valves tested were from the following
devices: Brooks Life-Saving Airway, Laerdal
Pocket Mask, Microshield, Puritan Manual
Resuscitator, and â€˜Kissof Life' Mask.
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QUAN'IlTAllVECOMPARISONOFV/QANDCFFOR
IDENTIFYING EMPHYSEMA IN ALPHA-i ANTITRYSIN
DEFICIENCY. T.R. Simon, G. McElvaney, I. Feuerstein, R.
Hubbard, and R.G. Crystal. Departments of Nuclear Medicine
and Radiology, and Pulmonary Branch, Ni-LLBI,National
Institutes of I-Ieaith, Bethesda, MD.

Recent advances in treating alpha-i antiuypsin deficiency
(A1AT) now make timely identification ofthose patients
developing emphysema clinically important. Since both
ventilation/perfusion scintigraphy (V/OJ and CT purport to
localize emphysema, we performed a quantitative comparison of
these techniques using the diffusing capacity (DLCO) as a
measure of current emphysema.

Regions in both lungs at the apical, carinal and basal levels
were compared. V,Q used Xe-i33 gas to establish lung
boundaries and Tc-99m MAA to determine the percentage of
perfusion in each region. Counts were normalized for region
size and expressed as a percentage of total counts collected in all
regions.CFquantitationwas based on the direct observation
methodof Sakaiet al [J.Comput.Assist.Tomogr.ll:963-968,
1987) that provides a severity-extent product to describe the
disease in regions equivalent to those used for V/Q analysis.

Ofthe 8 patients studied, I (13%) was normal by DLCO
(125% predicted). In this patient, the V/Q was normal while the
CFdisplayed only minimal disease. V,Q showed all the
remaining 7 (88%), had abnormally low bilateral basal perfusion
(l3%Â±5%,meanÂ±SD)characteristicof this disease. CT found
predominantly basal disease in 6 of these 7 (86%).

Thus both V/Q and CF showed high sensitivity for diffusional
compromise in AIAT. When abnormal, they demonstrated a similar
distributionof disease in 6 of 7 cases.

VALIDATION OF THE GATES GFR P'@THODOLOGY IN CHILDREN.
LEONARD JC, BUROW DM, WENZL JE, PUFFINGBARGER WR.
CHILDREN'S HOSPITAL OF OKLAHOMA AND THE UNIVERSITY OF
OKLAHOMASCHOOLOF MEDICINE, OKLAHOMACITY.

The Gates method of measuring GFR is widely used to
assess renal function in children, but the youngest
patient in his series was Ily. Schwartz has published
formulas which relate serum creatinine (SCr) to
creatinine clearance based on the patient's height and
an age specific constant. We identified 85 patients
with a Gates GFR, using background regions inferior to
the kidneys, who had a SCr determination within 24
hours and compared the resultant calculations of GFR.
AGE 7d<age<ly ly<age<13y 13y â€”22y
NUMBER 16 39 18
INTERCEPT 27.42 36.54 15.7
R VALUE 0.831 0.739 0.848

Testing of the mean differences failed to show any
significant difference between the methods. With a
lateral background there was no significant difference
between the methods, but the two Gates methods are not
identical when using the sane regression equation. The
inferiorly placed regions yield a consistently higher
value. In addition, correcting for body surface area
resulted in a grossly overestimated GFR for infants,
with less effect being noted as the child approached a
standard 1.73m2 surface area.

In conclusion, the Gates method is accurate for
monitoring renal function in children, and is the
preferred sethod whenever individual renal function
must be.asseased. In addition, the method
intrinsically corrects for body surface area
differences.
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COMPARISON BONE SCINTIGRAPHY AND MR FOR THE EVALUATION
OF PATIENTS WITH AN EARLY STAGE OF LEGG-CALVE-PERTHES
DISEASE. M. Oshima, K. Itoh, H. Fukatsu, H. Asai, and
S. Sakusna. Nagoya University school of Medicine,
Nagoya, Japan.

The aim of this study is to evaluate 18 patients
with an early stage of Legg-Calve-Perthes disease
using both bone scintigraphy and magnetic
resonance(MR) imaging. The population studied included
16 males and 2 females(range 4-12 yr). Bone scintig
raphy was evaluatedwith pinhole image(PIN), and MR
was evaluated with Tl-weighted(Tl) and T2-weighted(T2)
spinâ€”echo. Both studies were performed within one
month.

In an initial stage(nâ€”5), x-ray showed an enlarged
joint space without reduction of epiphyseal size, PIN
showed a complete void in the femoral capital
epiphysis in 3/5, while MR showed low density-zone (Ti)
in the same area. In the other 2/5 initial stage, PIN
showed marked uptake in the capital with small
defects. In these cases, MR showed deformity of
femoral capitaland cartilage(Tl). In the sclerotic
stage(denseepiphysis) (n-l3), PIN showed a void in
4/13 with low-intensity zone(Ti). In the other 9/13
sclerotic stage, PIN showed a void with lateral
column correlated with low-intensity zone (Tl) and
highâ€”intensitylateral(T2). Lateral column and high
intensity lateral will representhyperemiaor early
revascularization. In suimnary,PIN was able.to dif
ferentiate the necrotic area from hyperemia clearly
than MR, while MR delineatedarticularcartilage and
the shape of capital femoral epiphysis which were not
visualized in PIN.
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AN EVALUATION OF Cu-64 PYRUVALDEHYDE BIS (METHYLTHIO
SEMI-CARBAZONE) (PTSM) FOR THE MEASUREMENT OF TISSUE
PERFUSION. J.W. Babich, S.R. Cherry, P. Carnochan,
J.McGuire, H. Sharma*. Institute of Cancer Research,
Sutton and University of Manchester*, Manchester, U.K.

CuPTSM has been proposed as a potential blood flow
tracer in the heart and brain (Green et al J Nucl Med
l988;29:l549), Labeled with generator produced Cu-62
(t19.8min) this agent could enable repeat perfusion
studies in PET centres without an on-site cyclotron.
The aims of this study were to compare the distribution
of CuPTSM with Co-57 labeled microspheres in the rabbit
brain, and with Rb-86 in a rabbit tumor model (VX2).

Cu-64â€”PTSMwas prepared by the addition of free ligand
to an ethanolic solution of Cu-64-acetate, RCP was
determined by silica gel/ethyl acetate TLC and was always
>95%. Preliminary biodistribution data in rats showed
good heart (2.3%) and brain (2.2%) uptake with prolonged
retention. For normal rabbit studies (n=6)CuPTSM (4MBq)
was injected i.v. followed at 45s by an intraventricular
injection of 10@ microspheres (l5jim). The animals were
sacrificed at 15mm post adinin. In tumor bearing animals
CuPTSM (4MBq) was injected i.v. followed by Rb-86-Cl
(2MBq) i.v. at 13mm and sacrifice at 15mm. Tissue
sampleswere taken and %dose/gand %dose/organdetermined.

Our results show a clear relationship between CuPTSM

and microsphere distribution in the brain. The data
best fit a 2nd order polynomial indicating a drop in
extractionof CuPTSM at high flows (r=O.93). In the
lower flow tumor tissue,CuPTSM and Rb demonstratea
linear relationship (r=O.98). This data indicates that
CuPTSM may be useful in the measurement of tissue per
fusion in the brain and in certain tuinoursusing PET.

DEVELOPMENT OF A METhOD FOR THE RADIOSYNTHESIS
OF 6.[C- 11]-D-GLUCOSE. JR Grierson, JE Biskttpiak, JM Link and
KAKrohn,Dept.of Radiology,Univ.of \Vashington,Seattle,WA.

1 IC-11]Ct131 + f_ tao@ IIottc@ Ph3P@@ >2@

I lPbsPClt3lF@@@

llC.t)lCtI2O j@

R=3@McObcnzytor 3.4â€¢McObcnzyl

Synthetic methods for a practical radiosynthesis of 6-[C-lI]-D-
glucose from eithcr labeled methyl iodide or fornialdehyde are being
evaluated. Studies involvingunlabeled materials have indicated that an
approach involving the use of phosphonium ylids (derived from@ or
â€¢@)could be useful for the introduction of the label at C-6 in glucose.
The speed and efficiency of several of the reactions on route to glucose
have been examined. Of special note are: the conversion of methyl
iodideto the ylid derived from (@)requiresunder 10 mm.; the reaction
of the ylide with the aldehyde precursor (4) requires under 30 mm: the
yjÃ§-hydroxylation of the resultant alkene (1) by the method of
Sharpless (ref 1) requires 5-10 mm and results in a favorable ratio
(4.6-3.3:1)ofD-glucosetoL-idoseanalogs(protectedsugars),
regardless of which asymmetric catalyst is used. The unwanted idose
analog can be completely removed from the mixture at this stage by
HPLCandthedeprotectionofC-3oftheglucosecanbeaccomplished
in under 10 mm with DDQ (ref 2). Conversion oflabeled methyl
iodide(j) to the alkene(1) has beencarried out with a 15%radio
chemical yield (EOB). Efforts to improve these processes and the
altemate use of the phosphonate compound (@)are ongoing.

%!.DiOrgan
1.5,0.7
4.5,16.4
4.3
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SYNTHESIS AND BIODISTRIBUTION OF TRITIATED
CRYPTAND 2.2.2. K Garmestani, JM Link, KA Krohn, Dept of
Radiology, Univ. of Washington, Seattle, WA.

Weareinvestigatinga macrobicyclicpolyether,cryptand2.2.2,as
a ligand for generator produced radionuclides for use as a freely
diffusible indicator of blood flow. In order to measure the
biodistribution of cryptates of 2.2.2, it was necessary to radiolabel the
ligand. We have synthesized tritiated cryptand 2.2.2 by the reaction
sequence below. The tritiated diborane was prepared from tritiated
NaBT4 and BF3 in quantitative yield. The octanol-water partition
coefficient of the cryptand was 0.3 and initial biodistribution data in
mice are consistent with a freely-diffusible tracer. We are continuing
in vitro and in vivo studies of cryptand complexes.

f.â€”\ /â€”,@ /-.â€”\ 0 0

I 0 0 \ @__.
HN NH â€¢f\ f\

\__/ 0'@_../0\_J a o 0 0

%_@ /_\ ,@- %@@â€˜\f@ r-

,-\r@r\ -@-
)-â€˜@@@@-< \@0\@J0\@<

Biodistribution of cryptand 2.2.2 at 1 minute post
inJection in non.anesthetized mice

Ii52L@ %I.D./Organ L@ue _______
G.I. 20.1,21.3 Heart
Brain 0.35,0.32 Kidney
Liver 8.4,8.8 Muscle
Lung 4.4,1.4

(IODINE-1241 2-I000ISONICOTINIC ACID HYDRAZIDE: A POTEN
TIAL RADIOTRACER FOR TUBERCULOMA. C.W. Somawardhana and
R.M. Lambrecht, King Faisal Specialist Hospital and
ResearchCentre, Riyadh, Kingdom of Saudi Arabia

Isonicotinic acid hydrazide (INN) has been one of the
most effective agents in tuberculosis therapy since 1952.
We have labelled the aromatic nucleus of INH with 1â€”124
to be used as a possible radiotracer for differential
diagnosisof tuberculoma. 2-lodOisonicotinicacid (â€œ4mg)
was suspended in water (200 p1) and 5N sodium hydroxide
solution (5 @l)and high specific activity sodium iodide
â€”124(100 @l)were added. The vial was capped tightly,
and heated at 140Â°Cfor 2h. Then the solution was
acidified with dilute hydrochloric acid until a faint
precipitate appeared. The solvents were removed with
the aid of a stream of nitrogen and the resultantmate
rial was extractedwith methanol (3x500p1). The
methanol solution was treated with diazomethane until a
persistentyellow color appeared. The solventswere
evaporated and the residue was dissolved in ethanol
(100 @l)and heated to boil. Then hydrazine hydrate
(20 p1) was added and vortexed well. After 1 mm the
reaction mixture was analyzed by HPLC using carbon-18
reverse phase column, with acetonitrile: water (40v:60v)
as the eluent. Retention times of free iodide, 2-iodo
methylisonicotinate and 2-iodoisonicotinic acid hydrazide
were 2.3, 12.3, and 3.0 mm respectively. Overall radio
chemical yield was (16Â±4)%. The time spent for chemical
manipulations was 3.5 hours. 1-124 is a unique radio
nuclide for diagnostic (PET) and therapeutic radio
pharmaceuticals.

(1) Jacobsen EN, et al., J Am Chem Soc. jj.Q, 1968 (1988); (2)
Oikawa Y, Yoshioka T, Yonemitsu 0. Tet Lett ., 2@.885 (1982).
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NO -CARRIER.ADDED F.18.@ AROMATIC NUCLEOPHILIC
SUBSTITUTION REACTIONS OF NITROCINNAMIC ACID DERIVATIVES.
D.-R. Hwang, S.M. Moerlein, M.J. Welch. Mallinckrodt
Institute of Radiology, Washington University School of
Medicine, St. Louis, MO.

F-l8.for-N02 nucleophilic substitution reactions of
activatednitroarenes (NO2-Ar.G,G â€”(o,p)-NO2,CN,COR)
are commonly used in the synthesis of F-l8-labeled radio
pharmaceuticals. In pursuit of a new synthesisof F-l8-
fluorodopa,we have investigatedsubstitutionreactions
using o-nitrocinnamic acid derivatives, i.e. C â€”CHCHCOR.
After S mm of microwave treatment the radiochemical
yields (RCY) of@ were moderate (25%, 2.@)to good
(>40%, @g). The reaction has been successfully applied
to the synthesis of an amide derivative of GBR-12783,@
a doparnine uptake inhibitor, with a RC@ of 10%. Under
similar reaction conditions the reaction has failed to
yield F-l8.fluorodopaprecursors2..@.,gdue to the decom
position of the nitrosubstrates,@ This reactioncan
be used as a general method in labeling amines with
F-18-phenylpropylgroup, either via the reductionof the
F-18-cinnaaic amide or via F-l8-phenylpropyl halide
prepared from @g.

0 0

:@ro@a@ i :)@f@2R3@

a: R1â€”R2â€”H,R3â€”OEt b: R1â€”R2â€”H,R3â€”piperidine

c: R1.-R2â€”H,R3_H2N(CH2)2OCH(Ph)3

d: R1,R1-0C1120, R2,R3â€”Nâ€”C(Ph)-O

e: R1.R1-OCH2O, R2-NHCOPh, R3-OEt
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(S)-N.[(l-ETHYL.2-PYRROLIDINYL)METHYL]-5-(2[F-18]FLU
OROETHYL)-2.METHOXYBENZAMIDE.A NEW PET
RADIO1RACERFORDOPAMINED2 RE@EF1'ORS.
J. Mukherjee,TheUniversityof Chicago,Chicago,II.

A new[F-l8jfluoridelabeleddopamincD2receptorradioligand
has been synthesized for use in imaging postsynaptic dopamine D2
neuroreceptorsby PET. The radiotracer,(S)-N-((l-ethyl-2-
pyrrolidinyl)methylj-5-(2[F- 18]fluoroethyl)-2-methoxybenzamide
(1) is an analog of sulpiride (the sulfonamide moiety in sulpiridc.
replaced with a fluoroethyl group), the clinically used antipsychotic
drug belonging to the class of substituted benzamides. The precursor
to thisradiotracer,(S)-N-[(l-ethyl-2-pyrrolidynyl)methyl]-5-
(2.toluenesulfonyloxyethyl)-2-mcthoxybcnzamidewassynthesized
by first protecting 4-methoxyphenethyl alcohol as the
tetrahydropyranyl ether in >95% yield. This ether was treated with
n-butyllithium (-40Â°C) and CO2 to give 2-methoxy.5.(2-
tetrahydropyranyloxyethyl)benzoic acid in 30-40% yield. This
substituted benzoic acid was then coupled with (S)-2(amino
methyl)-1.ethylpyrrolidinc using dicyclohcxylcarbodiimide at 0-5Â°C
to give (S)-N-[(1-ethyl-2-pyrrolidinyl)mcthyl]-5.(2-tetrahydro
pyranyloxyethyl)-2-methoxybenzamide in 60-70% yield.
Deprotection of the tetrahydropyranyl ether (oxalic acid,
acetone-water,pH3) gavethecorrespondingalcohol(>90%)which
wasthentosylated(toluenesulfonylchloride,pyndine)toprovidethe
tosylate precursor in 80-90% yield.

Thetosylateprecursorwasreactedwith
[F-l8]fluoride (solubilized with kryptofix
and potassium carbonate) in acetonitrile at
90-95Â°Cfor 30 minutes. The radiotracerN H
(I) separatedby HPLCon a C15column L@, ,@ F
was obtained in 20-30% radiochemical â€œI
yield in specific activities of 600-800
Ci/mM.

THE PHARHACOKINETICS OF F-18-L-6-FWORODOPA (FD) TRACER.

B.D. Pate, W.R.V. Martin, T.J. Ruth, N.J. Adam, K.A.
Hewitt, and D.B. Caine. Universityof British Columbia
and TRIUMF, Vancouver, B.C.

FD labelled with 2-hour F-l8@ is the tracer of
choice for presynaptic function of dopaminergic neurons.
This work was undertaken to explore in detail the
neurochemical processes important in the uptake of the
tracer into the striate and other areas seen in PET
images. Cynomolgus monkeys (macacus fascicularis) were
employed together with the UBC/TRIUMFPETT VI tomograph
(in-plane spatial resolution about 9mm FWHM).
Inhibitorsfor various enzymes and storage processes
were administered to the subjects, a suitable time
before fluorodopa PET scanning. Among the inhibitors
used were: NSD 1015 (for AAAD); deprenyl (for MAO-B);
and reserpine (for vesicular storage).

The two most important processes in striatal PD
uptake are fluorodopaminevesicular storage (necessary
but not sufficient) and PD decarboxylation (essential).
Application of NSD 1015 one hour before the scan at 199
mg/kg reduced the striatal fluorodopa uptake constantt
to 30% of normal. Application of reserpine produced a
dose dependent reduction of striatal image intensity,
the uptake constantreaching30% of normal at 14 a&Jkg.
Application of deprenyl alone was not effective in
reversing this reduction. F-l8-3-0-Methyl-6.fluorodopa
was employed to study the distribution of background
activity in these scans, in comparisonwith that
observedafter NSD 1015 administration.
l)W.R.W. Martin at al J. Mud. Med. 27:6;1003(1986).
2)W.R.V. Martin et al J. Cereb. Blood Flow and
Metabol. 5:5593.5594(1985).
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FACILE SYNTHESISOP CARBON-il LABELEDCITALOPRAMFOR
P.E.T. STUDIESOF SEROTONINUPTAU SITES. Siya Rem,
K.R.R. Krishnan, C. Bissette, D. L. Knight, R. E.
Coleman. P.E.T. Facility, Duke University Medical
Center, Durham, NC 27710.

Citalopram [l-(3-(dimethylaaino) propyl
l-(p-fluorophenyl)-5-phthalancarbonitrile, Lu 10-171]
is a high affinity (Ki@0.7nM) selective serotonin
uptake inhibitor used as an antidepressant. We have
investigatedan alkylationapproach in the preparation
of this compound as a P.E.T. ligand for the study of
serotonin uptake sites which is of interest for van
out psychiatric disorders. Reaction of (C-i1)cB3I
with desmethylcitalopram in acetone in the presence of
sodium hydroxide bass at 65Â°Cfor 8-10 minutes
afforded (C-il]labeledcitalopnamwhich was chanac
tensed by ThC and HPLC in comparisonwith authentic
cold sample of citalopram. Final purificationoven a
silica gel Sep-pakcartridgeusing cHCl3:cR3Oll:282
NR406(5:O.9:O.1) gave pure (C-li] citalopnaa in 38Z to
66X radiochemical yield (BOB) with radiochsmical
purity >95% for the exploratory C-li synthesis The
time required for the rnanual synthesis and purifies
tion is 42-45 minutes from E.O.B. The specific acti
vity of (C-il] citalopram was found to be 264 Ci/ol
[EOB). Initialbiodistnibutionstudies in rats with
(C-il) citaiopraashowed higher uptake in frontal con
tex, substantianigra and hypothalamusand further
studies with this ].igsndare in progress.
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ROUTINEPRODUCTIONOF[F-I81FLUORODEOXYGLUCOSEBY
DIRECT NUCLEOPHILIC EXCHANGE ON A QUATERNARY
AMMONIUM RESIN. S.A. Toorongian, D.M. Jcwctt, O.K.
Mulholland, MR. Kilbourn, MA. Bachelor. Division of
Nuclear Medicine, University of Michigan. Ann Arbor, Ml.

In a simplified synthesis of IF-l8lFDG, the radiolabclcd
precursor, IF- I 8)tctraacctyl-2- fluoro-mannopyranose. was
obtained by direct nuclcophilic substitution of the
corresponding triflate with (F-l8lfluoridc trapped on a
quatcrnary ammonium resin in a small column. The resin
was a 2% crosslinkcd Merrifield resin quaternized with
N-(4'-pyridinyl)-4-mcthylpiperidine, in the carbonate
form. This resin was mixed with 20% by weight of a fibrous
cation exchange resin in the Il@ fori@s to improve liquid
flow through the bed. A teflon column containing the
resin (15 mg; 1.5 mm ID. x 45 inni) was dried thoroughly
and clamped in an aluminuni heating block within an
ionization chamber. [O-l8jwatcr from a silver target was
passed directly through the column to extract the
IF-1IIllliioriclc. the resin was @trucdby 2 ml ,cct:nitrile
while the temperature of the colu,i,,@ was r,iscd to 1000.
Thcn I ml of acctonitrile containing 20 mg of the
precursor triflate was passed slowly through the column.
The exchange reaction was monitored by the loss of
radioactivity from the ionization chamber. The acetonitrile
was evaporated, and the radiolabelcd product was
dcacctylatcd by heating with 1 N HCI. In a series of 18
syntheses an average of 80 mCi (range: 19 mCi to 160 mCi)
of [F-I8JFDG was obtained for a target irradiation time of
15 mm (p@. 20 @tA). Trapping efficiency for lF-l8lfluoridc
rangcd from 21 to 99% (average: 58%). Synthesis time was
40 mm. Decay-corrected radiochemical yields ranged from
57% to93%.
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HEXADENTATE BIFUNCTIONAL CHELATING AGENT: APPLICATION

FOR RADIOLABELING OF ANTIBODIES. K.K. Bhargava, 5, Chun
and Z. Zhang. Albert Einstein College of Medicine,
Bronx, N.Y.

Honocionalantibodieslabeledwith metallic radio
nuclide can be used as molecular trucks to deliver tracer
to tumors for noninvasiveimaging. A hexadentatebifunc
tional derivative of the chelating agent triethylene
tetra aminohexaaceticacid in which a isothioeyanato
benzyl moiety is attached to link this moiety to proteins
was synthesized.The design of synthesisincludes the re
duction of 4â€”nitroâ€”phenylalanylglycylglycineamide to re
levant amine followed by carboxymethylation, reduction of
the nitro group and resulted amino group to thiocyanato
by thiophosgene (SCN-Bzâ€”TTHA).

Inâ€”illand Tcâ€”99snlabeling with this derivative was
successfully achieved. The complex in each case yielded
a single and stable entity in vitro and in vivo as con
firmed by HPLC and biodistnibution in mice. Inâ€”illcom
plex was also challenged by transferrin for 4 hours,
there was no transfer of activity from Inâ€”illcomplex to
protein.

Conjugation of SCNâ€”Bzâ€”TTHAto human serum albumin
(HSA) is effectedby incubatingthe reactants (3:1 mole
ratio) for 45 mm at room temperaturg followed by pun
ficationof the HSA by dialysis at 5 C. When purified
HSA was labeled with Inâ€”Ill,the labeling efficiency was
found to be greater than 90% as shown by HPLC. Organ
distribution in mice for the labeled preparation when
compared with commercial RISA shows identical biodistni
bution.

Further work based on these results for labeling of
antibodiesby conjugatingthis bifunctionalchelating
agent is in progress

DEGRADATION OF TC-99m PERTECHNETATEIN
SYRINGES WITH ALUMINUM-FlUBBED NEEDLES. Hammes
RJ and SchmidtMA, Universityof Wisconsin and WilliamS.
Middleton Veterans'Hospitals,Madison, \VI.

During routine daily quality control via ITLC chromatography
with acetone, a change in the radiochemical purity of 99mTc
pentechnetate was noticed coincident with a change in brand of
needle used, from a plastic-hubbed to plastic with an aluminum
crimp at the hub (aluminum-hubbed) needles. Chromatography
was performed on samples of freshly eluted Tc04 from 3 different
generators using both types of needles fitted to identical syringes
and spotted at various times from 0 to 60 minutes after drawing.
pH was checkedusingnarrowrangepaper. One set of samples
was analyzed using a second solvent, normal saline. The results
were expressedas the averagepercentageof totalcounts in the peak
at the solvent front, (TcO4). The value for the aluminum-hubbed
needles was 64.4% (n=24, S.D= 35.6), while that for the
plastic-hubbed needles was 99.7% (n=l I, S.D.=O.66). The
appearance of impurities at the origin for the aluminum-hubbed
needles was a function of time with the steepest slope at 20 - 30
minutes after drawing. Furthermore, a decrease in apparent
concentration in the aluminutn-hubbed needles was evidenced by a
78 % decrease in total counts on thosechromatographystrips
relative to the plastic-hubbed needles' chromatograms, even
though the spots used were the same size. The pH of the
Aluminum-hubbed samples was 6.8 vs 6.2 for the plastic-hubbed
samples. The behavior in salinesolvent systemwas the same as in
acetone. These results suggest that degradation occurs in the
needles which have an aluminum crimp in the hub, leading toward
an insolublespeciesof 99mTc.Theseinsolubleimpuritiescould
lead to suboptimal images due to uptake in the reticuloendothelial
system. This phenomenon was not observed with other Tc
radiopharmaceuticals tested.
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AN AUItPADI@AP1UCSItU!E@U@1RAIDG D]PF@iI7AL D@1Rk1UER
UX'AL]ZATIWor at@ @O@flLML ANflBtDIES IN )UZ KIcZ @Mi@G
â€˜1PAl@A)ERW.Z)IWN â€˜lUOtS,Q@ @M,LiZ,FpsteinAL,ThyiorQt.

Previcamly@ms)xMedtl*ta radiOlthSiled@rocicrmim@tibody(â€˜DfE@-i),
directed against nuclear histones, can be used for Imaging of
different types of cater in a rule @menedel (Cmi.er R@. 48:5842,
1988). A seccul vxxx@dcnal m@tibody (Lyss-1). hewing specificity for B
lyiphocytes. was iikmd.se s1u@nto giw ismgirg of a tramplantthle
lyuÃ§lxma(RaJD. Auton1iogr@1@ â€”utilized to @ploretim pattern
of penetration of these two antibodies in the target ttmors.
Ralioi.cdinated(1-125)â€˜IWl'-lor Lym-1@ inject@I@ntravemuslyinto
sule @cebearing eit)er the 1â‚¬180hm@ cervical csrclzrem or tI*
Raji lysiphoma. Following injection, animals were sacrificed at
intezvai.s fran 1 lcur to 7 day,. Tissue s@ticrw @edeveloped for
Wtoradiograt*ty. â€¢t@i@ with 146E, art @@dnednricrcsccpicaliy for
the presence of granular deposits of silver that marked the
mi.crcm@atcidc distribution of tim ithelled antibodies. In tamsrs
biopsied at 1 luir pcst injection, tiw sejority of the lthel â€”
confined within blood vessels. Fran 2 to 6 Inure, diffusion into t}e
periv@cu1ar ertracel.lular fluid -â€” cbeerved for both aatibodi@.
Ilwree.fter tIe patterra of distrilxsticn of Lyvr-l in tim Raji iye@haze
wsI â€˜D@lt.lin tIe tâ‚¬180 tszor ptogr@sively diverged. Lym-i slu.ied
increasing cotrentration in a peniv@oalar distnibuticm, particularly
at the tumor periphery. By contrast â€˜IWP-llost its perivascular
d.istrihition m@1irwt@ deinratrated prc@si@m ececentratim in the
center of tim t@r. The distnihetian petterim appear to reflect
di.fferm@casin site of fiist mmsster of stibody with a@ti@n. With
Lym-l tie wsti@ is praser,t on tim mirface of tie tx@r cells aral is
encountered ininediately upon leakage of Lym-i antibody from the
mi.croe@ailats:e. }@a, Ly.r-l ecctwilat@ perivasoilanly. or at the
thor periphery where pezsethiity is @ked. With â€˜BITthe anti@n is
intrmticlear aid is only eccessible to atihody in area wiwre tuzor
cells s1@ degpneratic*i, rersiening the cell n@rmzes pervethle to
mstry of antibody. Rich are@ tezil to be deep within the tseor, aix!
distast fresi blood vassals. Th@e studies confirm tie thiity of 3W1@
to bisx! areas deep witkdn tsmor that traditionally are considered
ineccessible to zotihodies edzdnistared for iuaging/tlierspy.

Posterboard1183

1758 Abstracts TheJournalofNuclearMedicine



HIGH RESOLUTION TC99in-DMSA SPECT RENAL
IMAGING, K. Levin, JW. Keyes, H. Ziessman, B.
Harkness, Georgetown University Hospital,
Washington, D.C.

Improved spatial and contrast resolution
available on state of the art single photon
emission computed tomographic (SPECT) gamuna
cameras should allow improved detection of
focal defects in the renal cortex. We are
performing SPECT renal examinations with Tc
99m-Dintercaptosuccinic acid (DMSA). A three
detector SPECT system is used for image
acquisition. The patients ranged in age from 4
months to 18 years old. Three-view pinhole and
SPECT images were obtained in all patients.
Review of the studies of ten patients (twenty
kidneys) showed six kidneys that were normal
on both studies; two kidneys that had possible
focal cortical defects (FCD) on pinhole images
had definite FCD with SPECT, seven kidneys
that were normal with pinhole images had FCD
with SPECT; three kidneys that were abnormal
with pinhole images demonstrated additional
FCD with SPECT; and two kidneys that were
abnormal with pinhole images exhibited no
additional FCD with SPECT. Generalized
cortical thinning was demonstrated in eight
kidneys by SPECT and not by pinhole images.

We feel that high resolution SPECT TC-99m-
DMSA renal imaging improves the ability to
identify focal renal cortical defects and to
visualize asymmetry of cortical thickness.

VARIATI@Z@IN LABELLING EFFICIE@C@ OF THE ANTI-MELAN@1A
(NRX118.07.03)Mc@.BUSING DIFFER@T 99m-Tc- G@ERATORS.
A.V. Heal, M. Courey, R. Schnieders, I. Tyson, and
L. Tenorio. USF/TampaVA, Tampa, FL.

At present, we are engaged in Phase Ill-Physician IND
study for the clinical assessment of melanoma patients
with 99m-Tc antiâ€”melanomaMoAb (NRXJ18.O7.03)for the
diagnosis of melanoma and metastatic involvement. In
order to perform this procedure the antibody is labelled
with 99@-Tc by a ligandester in a five step â€œin vitroâ€•
@coceducewith all materialsuppliedby the sponsoring

comj:lany. In the performance of this labelling procedure
at differentclinicalsites, it was noted that there was
a significant difference in labelling efficiency between
a dry or wet 99mâ€”Tcgenerator. The purpose of this
study is to determine the cause of this difference.

Over fifty labelling procedures have been performed
at the present tine divided equallybetween the dry and
wet generator. The labelling efficiency for each gener
ator has been comparedwith the nunter of elutions,
molybdenum break through, oxygen content and molecular
form by TLC at each step in the procedure.

At the present time, the results indicate a slight
correlationwith oxygen contentaffectingthe reductioo
of Tc for labelling and molybdenum break through with
less p0-2, less molybdenumand better labellingeffi
ciency for the wet generator. These results are not
conclusive at the present time; however, studies are
continuing in this area.
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THE EFFECT OF CAPTOPRIL ON THE CLUCOHEPTONATE (GHA)
SCINTIRENOGRAM IN RENAL ARTERY STENOSIS. B. Gale, C.G.
Zhang, H.B. Lee, S. Heller, M.D. Blaufox, Albert
Einstein College of Medicine, Bronx, N.Y.

A paradoxical increased GHA uptake is noted in kid
neys excised and counted 3-5 mm. after glucoheptonate
(C1IA)administration to awake rats with 2 kidney 1
clamp (2K1C) hypertension which received IV.
captopnil 5 mm. previous to CHA.This occurs more
often (P<0.O1) in rats with clamped kidney ERPF >0.6
mi/mm/bOg than in rats with clamped kidney ERPF <0.6
mI/min/lOOg. To test this observation in vivo, 1-123
hippuran scans were obtained in anesthetized rats,
followed by a control GHA scintirenogram (CHA I).
After the control scan, captopnil (1.3.1.7 mg/IOOg
bwt.) was given IV. and 5-10 minutes later a repeat
CHA scintirenogram was obtained (CHA II).The rat was
then killed, and the kidneys were weighed and
counted.Scintirenograas were analyzed by drawing
kidney and background regions of interest to produce
time/activity histograms.Left renal activity (clamped
kidney) was expressed as percent of bilateral renal
activity.In 4/9 of the 2K1C rats the GHA I ratio from
3 to 5 minutes was greater than 50%. In the GHA II
scan, none of the rats' CHA uptake from 3 to 5 minutes
was over 50%.

This study does not confirm the previous observation
of an increased early uptake of GHA in rats with RAS
and mild reduction in function after captopnil.However
the previous study was done on awake animals.It is
probable that the pentobarbital anesthesia in the post
captopnil scan caused sufficient reduction in renal
function to prevent a similar finding.It is noteworthy
that 4/9 animalshad greater than 50% uptake of CHA on
the stenotic side (mean uptake â€”55%) prior to
captopnil.The hippuranuptake ratio in these animals
was 41%.
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