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USEFULNESSANDADD@ONALINFORMATIONOF
SCINTIMAMMOCRAPHYINUNI-ANDMULTIFOCALBREAST
CANCER D Fr*DCQ&I,J.Hermans, F. Bodart, JP. Faucoenier, C. Six, A.
Schmltz, R. G@rard,M. Beauduiit, HÃ´p&taldelOllinOnt, Belgiwn.

The.aimofthis studywasto analyzethediagnosticperformanceandtheadditionnal
information provided by scinthnainmography(SMM) in the diagsosis o(brcast
can@r. Methods : 77 consecutivewomen Te(erredtOsurgery for suspiaous breast
lesions were scannedbe(oze surgety. Ten mm. after IV injection of 74OMBq
Tc-99m MIBL anterior, left and right lat. ViCWSO(thCbIeaStSwere acquired for
10mm in the prona position. The followingvisual criteria were applied : grade 1
(Gi) : normal uptake; G2 : diffuse and mild uptake 03 : well-delineated, but mild
focal uptake; 04: well.delÃ¼'eatedand intense focal uptake@01 aad 02 @rc
considered as normal or beaign G3 and 04 wereconsi&ed as m@Iignnt Were
also recorded : the prerenos OfIUUIIIPICfoci efuptake in the same aria the
controlateral breast, and the location ofthe uptake in the breast. Final diagnosis
reliad on the histoiogyofthe l@on.

@j@: Gi 02 G3 04
fibrocysticdiseasc 9 1 1
fibmadenoma I 11
adea@ 1 1
â€” 1

@r S 2 49
1. The sensitivity is 91%. the specificity 62%, the positive predicthevalue 86%, the
negative prulictivevaluc 72%and the ac@nnoy83%. 2. All @1ienegath'e s@as
occured incancers lcm, mening that all @ncers>1cm @rerecorrectlyidentified.
3. In 4 wou@n,thefocaluptakewasIocatedagainstthecbestwall : pectoraliamuscle
infiltration waspresent in all patients. 4. SMMdetected multiple focl ofuptake in
the asmubreast in 6 @mun,that were all ctmfirmudto be multifocal disease at
histology. 5. Controlateral focal uptake was detected in 9 @vmen: atthis timc@two
are confinned to bebII*terelbteaSt neoplasms.
Coia:lusions : 1. As previouslyshewn, 5MM is reliable in the diagnosis o(breast
ca@r, particularly in lesions larger than lens. 2. Morw'ier, 5MM provides
additional qualitative information in 18%of breastcazuinomas, such as chest wall
lafihtiation, multifocalorbilateral breast @ncer,that is reIeVantfCrthe mngeinent
ofthose @ents.

No. 1201
L-(F-l8] FLUOROETHYLTYROS1N (FET) SHOWS A HIGH
AND RAPID UPTAKE IN SW707 TUMOR TISSUE. P. Helm,
S.Mayer, H.-J. Wester, M. Hera, G. StOcklin, M. Schwaiger, and
R Senekowitsch-Schmidtke.NukleamiedizinischeKIinikder
TechnischenUniversitatMtlnchen,Munich,FRG

It has recently been shown that [F-18)FETseems to be a promising F-l8-
labeled amino acid derivative for tumor imaging (Wester et al, JNM
l99738: 175).Theaimof thepresentstudywasto furtherinvestigatethe
uptake and transport behavior of L-[P-18]FET into human colon carcinoma
SW707 in vivo and in vitro. Mice xenotransplanted with SW707 tumors
were injected i.v. with 37 MBq (F-18JFET with and without unlabeled PET
or tyrosine. The animals were sacrificed by cervical dislocation at 10, 30,
60, and 120 minutes p.i., and the radiOactivity in various organs was
measured using a y-counter. The uptake was expressed as % injected dose
per gram tissue (%ID/g)Â±SD(n'.'6). In addition SW707 cells were seeded in
24-wellplates for two days. The cellswere incubatedwith 185MBq/InI(F
18]PETfor 0, 0.3,0.6, 1, 2, 4, 6, 10,20, and 30 minutesat 37Â°C.After
washing the samples three times with ice-cold PBS, the pellets were
dissolved in 0.1 N NaOH plus 2% TTItOn X and counted in ar-counter. To
investigate the transport system for the PET uptake, cells were incubated
with L-[F-18]FET and the transport inlubitors BCH, McAIB and MeAIB in
combination with serin for S minutes. The data of the biodistnlmtion
experiments demonstrated a high uptake ofL-(F-18]FET into the tumor (at
30 and 60 minutes 6.42 Â±1.35% and 6.34 Â±1.70% ID/g). Only the pancreas
had a higher uptake (18.9% ID/g at 30 and 60 minutes). The calculation of
the tumor to plasma ratio showed a linear increase up to 60 minutes
followed by a plateau ath a value > 2. Coinjection with unlabeled L-FET or
L-tyrosine resulted in a reduction of[F-l8]FET uptake into the tumor tissue.

The transportinhibitionexperimentsrevealed that the uptake of (F-l8]FET
into the cells occurredmainlyby the amino acid transportsystem L,
similarly to the uptake oftyrosine. The in vitro kinetics showed a constant
uptake rate up to 6 minutes followed by a plateau. This results encourage
further studies with L-[F-18]FET for tumor imaging of solid tumors with
PET.
Supportedby Deutsche Krebshilfe e.V., Dr. Mildred Scheel Stiftung.

No.1202
ACCUMULATION OF LIPOSOME-ENCAPSULATEDTc-99m-
SESTAMIBI IN SENSITiVE AND MULTI-DRUG RESISTANT
HUMAN TUMOR CELL LINES. M.@ A. Starzcc, F.
Benazzouz,V. Dc Beco, and J.L Moretti. UPRES 2360, UniversitdParis
Nord,UFRL Dc Vinci,930@X1Bdbigny,France.

It is well established that accumulation of Tc.99m-sestasnibi (MIBI) is
much higher in sensible than multidrug-maistarn (MDR) tumor cells.
MIBIseemsto be recognizedby twotransmembranepumpsinvolvedin
MDL Pgp 170 as well as multidrug-resistance related protein (MRP)
(Moretti, Duran-Cordobes, Starzec et aL, J Nucl Med. in press). Thus, it is
a good candidateto diagnosethe MDRphenotype by in vlvoimaging.
But, the blood clearance of MIBI is too rapid to achieve its optimal
accumulationin tumorsandItsuptakeby liver,spleen,heartandmuscleis
too high to make it an excellent in vivo tumor tracer. One solution is
usingof liposomeswhichcould prolong the MIBI circulationin blood
and decrease its non specific accumulation. Since liposome-encapsulated
doxorubicin is able to modulate cell MDR we explored. in the present
study. whether association of MIBI with liposomes can affect its
accumulation in three sensible and four resistant cell lines, two of them
expressing@ 170 and two other overexpressingMRP. MIBI was
incorporated into liposomes prepared by thin film hydration with
phosphate buffered saline using disteamyl phosphatidyl choline,
disteamyl phosphatidyl ethanolamine and cholesterol in ratio
l.85i0.1511.00. Liposome size was 97.9Â±43 nra as determined by
dynamiclight scaterting.The leakageof MIBI from liposomesto cell
culture medium was rapid (up to 37% of the radioactivity after 90 mm).
The cells were incubated with liposome.encapsulated MIBI at 37C for 0.
30, 60 and 90 mm followed by measure of intra- and extracellular
radioactivity.To evaluatethe possibilityof specificliposomeeffect on
MIBI accumulation the cells were incubated with free MIS! in the
presence of empty liposomes. In both experimental cases the MIBI
accumulation was similar to control (in the presence of only free MID!)
value:it wasmuchhigherInsensiblethan in resistantPgP.posidveas well
as MRP-positivccells. In conclusion, encapsulating in liposomes does not
change the potency of MID! to distinguish the sensitive and MDR tumor
cells and can offer to this tracer better usefulness for in vivo imaging of
tumors.

No.1203
BRAIN TUMOR IMAGING WITH Tc-99m TETROFOSMIN SPECT:
COMPARISON WiTH Tl-201 AND Tc-99m MIBI SPECT AND FDG
PET. J.Y Chol, S.E. Kim, Y. Choi, Y.S. Choe, K.H. Lee, B.-T. Kim,
HJ. Shin, Y.-L Sub, J.H. Kim. Sung Kyun Kwan University College of
Medicine, Samsuag Medical Center, Seoul, Korea

The uptake of Tc-99m tetrofosmin (IF) has been demonstrated in various
extracerebral tumors. The purpose ofthis study was to investigate the feasibility of
Tc-99tn IF SPECT in the evaluation ofbrain tumors in comparison with 11.201 and
Tc.99m MIBI SPECT and FDG-PET.

Ten patients with histologically proven supratentorial tumors (5 high grade
gliomas, 3 low @egliomas, 1 lymphoma, I gersninoma)were studied with Tc.99m
IF SPECT. 11-201 SPECT in 5, Tc-99m MIBI SPEC!' in 6, and FDG-PET in S of
the 10 patients were concomitantlyperformed with Tc.99m TF SPECT within a 5
day interval. In both SPECT and PET studies, a standard ROl with preset size and
shape (10.68 mm x 10.6$ mm rectangle for SPECT, 3.75 mm diameter circle for
PET) was positioned on the tumor areas having representative activities with an aid
of brain MRI. In SPECTstudies,the radiotraceraccumulationin tumorswas
evaluated by the radiOactivity ratio of tumor4o-contralateral nontuntor region
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(T/NT). FDG-PET tumor metabolicactivity was expressedas the tumor-to
contralateralcerebellar ratio (Kim et *1.,1Neuro.Oncol l99l;l0:85.9l).

On visual examination of Tc-99m iT SPECT images, high grade giiomas and
other malignant tumors exhibited a high Tc.99m IF uptake and were easily
differentiated from low grade tumors. The T/NT ratios oflc.99m iT uptake clearly
separated malignant tumors (range 4.0-52.0) from low grade gliomas (3.0-4.2). Tc
99111 IF uptake was significantly higher in high grade tumors than in low grade

gliomas cri@i is.i Â±16.9vs. 3.5 Â±0.6, p'zO.05). Tc-99m IF uptake in tumors was
significantly correlated with Ki-67 labeling index (r-'0.975, pâ€•O.Ol)and %p53
expression (r0.97, p'@O.0I).There were significant correlations between the uptake
oflc.99m iT and Ic-99m MIBI (r0.98, p@0.00I), Tl-20l (r'0.87, p0.05), FDG
(r-0.9I, p<0.05) in tumor areas. Interestingly, a good agreement between the uptake
oflc-99m IF and Ic-99m MIBI was found (TF 1.12 x MIBI - 3.14), suggesting
that IF and MIBI may accumulatein brain tumors by similar mechanisms.

These preliminaiy results suggest that Tc.99m IF may be useful for the evaluation
ofbrain tumors, comparableto other radiopharmaceuticalsbeing currently used.

No. 1204
TECHNETILJM-99m TETROFOSMIN SPECT IN PRIMARY BREAST
CANCERDETECTION AND AXILLARYLYMPH NODE STAGING.
A Spanu. G. Dettori. A.Farris, C.Bagefla. A.Porcu, S. Nuvoli. P. Solinas.
P.Cottu. ME. Solinas. P.Chiaramida. A.Masia and G. Madeddu. Depts. of
NuclearMedicineand Surgery. Universityof Sassari. Italy.

In orderto evaluatethe usefulnessof TC-99mTetrofosmin(I) SPECTin
detecting primary breast cancer and in axillary lymph node staging. we
studied 67 female patients. aged 40 to 83 yrs: 56 with suspected primary
breast cancer following mammography which identified 65 breast
lesionslO of which non-palpable (Group A); and 10 with previously
ascertained breast cancer following nodular excisional biopsy (Group B).
In all pts. 15 mm after 740 MBq i.v. injection of TC-99m Tetrofosmin.
SPECT images were acquired using a dual rectangular head gamma
camera. All pta were studied with their arms raised over the head with
chest. mammary and axillary regions included in the field of view. In 48
Group A pta with breast cancer diagnosed by histology. T-SPECT
identified 49/52 malignant lesions (sons. 94.23%). Of the 49 lesions
detected by SPECT. 17 had a diameter <15mm and 11 of these <10mm.
including 6 non-palpable lesions. one ofwhich in situ@.However,T
SPECT was negative in another ln situ@carcinoma and in 2 palpable
15mm malignant lesions. In the remaining 9 Group A pts with 13 lesions
all benign at surgery and 3 non-palpable. T-SPECT was true negative in
10 lesions (4 fibroadenomas. 4 fibrocystic dysplasia and 2
adenofibrosis). while it was positive in 3 fibroadenomas with a size of
>20mm (spec. 77%). In Group B pta. T-SPECT was positive in 3/3 cases
with residual breast tumor after excisional biopsy; it was true negative in
the remaining 7 pts. concordantly with histological findings after
mastectomy. In 57/58 cancer pts (47 Group A and 10 Group B) submitted
to axillarylymph node dissection. T-SPECT had identIfiedaxillary lymph
node metastasis in 24/27 cases (sans. 88.88%); it was true negative in 26
cases and false positive in 4 cases (spec. 86.66%).T-SPECT seems a
reliable preoperative diagnostic tool in primary breast cancer and axillary
lymph node staging. Moreover, it could be useful to identify residual
breast cancer after excisional biopsy.

No.1205
SESTAMIBI ACCUMULATION IN NASOPHARYNGEAL
CARCINOMACELLUNESIN VITRO.J.R Ballinoer.J-H.Li,F-F.
Liu,and I. Boxen. Experimental Therapeutics, Radiation Oncology
andNuclearMedicine,OntarioCancerInstitute,Toronto,Canada.

Sestamibiimaginghas been foundto be clinicallyuseful to
assessnasopharyngealcarcinoma(NPC)andtomonitortherapy.
This phenomenon has been further investigated by determining the
in vitroaccumulationcharacteristicsof sestamibiin the NPC cell
lines CNE-1 (Cl) and CNE-2Z (C2Z),.

Sestamibi(1MBq)wasaddedtoasingle-cellsuspension(3-
10x1O@/mL)and aliquots were removed over 1 hr and centrifuged
to determinecell-associatedradioactivity.Furtherexperiments
studied the effect of addftlon of a P-glycoprotein (Pgp) modulator
or alteration in plasma and/or mitochondrial membrane potentials.

SestamibiaccumulationreachedsimilarplateauvaluesinCl
andC2Zwithin15-30mmofaddition.Saturatingconcentrationsof
PSC833 (1 @M)orGG9l8(0.2 @tM)increased accumulation 1.9Â±0.5
and 1.9Â±1.1fold (n=5) in Cl and C2Z, respectively. Hyper

polansation of the mitochondrial membrane (nigencin, 5 @tglmL)
increasedaccumulation3.1-3.5fold. In contrast,depolarisationof
the plasmamembranewith isotonichighpotassiumbuffer reduced
accumulationto80%ofcontrolvaluesandadditionaldepolarisation
of the mitochondrialmembrane(valinomycin,1 @igImL)further
reducedaccumulationto 30-50%of control.

These results indicate that both cell lines contain a modest
level of Pgp activity and that both are capable of further polarisation
of the mitochondria.Thissuggeststhathyperpolarisationof the
mitochondria is not the explanation for high accumulation of
sestambi in NPC. (Sestamibi was donated by DuPont Pharma)

No.1206
(O-15j-H20-PET MAY PREDICT AND EVALUATE TUMOR RESPONSE TO
ThERAPY A.C. Kole and @yaalbur@.PET Center & Departmentof Surgical
Oncology. Gmnk@genUniversity Hospital, Groningen, The Netherlands

Aim ofthis study was to explore the use of(O-15J-H20-PET for the prediction
ofsensitivityoftumorsto therapy.andtheevaluationof responseto treatment

Twelve patients (4 bone tumors, 5 soft tissue sarcoma. 2 melanoma, 1
squamouscellcarcinoma)underwent(O-15}.H20-PETtwice.Afterthe first
PET.patientsweretreatedwithhighdosesystemicchemotherapyor hyper
thermic isolated limb perfusion with tumor necrosis factor-a and meiphalan.
The second PETwas performedjust before resection of the tumor remnant A
good histological response was seen in six patients and a bad response in the
other six patIents. A 951/31 ECAT positron camera (Siemens/CTI, Knoxville.
USA)wasusedfordataacquisition.1850MBq[0-15)4120wasadministered
Intravenously.Anattenuationcorrectedemissionscan was Obtainedfor3
minutesandtheaverageradiOactivItyinthetumorwascalculated.

MItwelve tumors were clearly visualized with PET. Mean tumor activity
before therapy was 4.9 MBqlM (range 1.1-10.0). AJIpatients with activity â€˜4.6
prior to therapy responded well to that therapy, whereas all patients with less
activity responded poorly (t-test@p=O.0O7).Tumor activity in good responders
(a)decreased aftertherapy from 6.6 Â±2.1 (mean Â±SO)to 3.3 Â±1.2 (paired t
test, p=0.005). Tumor activity in poor responders (b) increased from 3.2 Â±1.2
to 4.3 Â±1.6, but this i@crease was not significant (p=O.07).

t@@ t@___________
b.@râ€¢ a*@ b@r.

Thispreliminarystudyshows that hightumorperfusionas measured with
(O-15}.H20-PET corresponds with a good response to subsequent treatment,
anda lowerperfusionwitha poorresponse.Theresponsetotherapycanalso
be shown with (O-15J-H20-PET. (O-15J-H20 PET may therefore be used to
both predict and evaluate the response to anticancer-treatment In vivo.

No.1207
EVALUATION OF TEcHNETIuM-99m-(Tc-99m)-LABELED
LIPOSOMESVERSUSTc-99m-SULFURCOLLOID (SC) AND
Tc.99m-HUMAN SERUM ALBUMIN (HSA) FOR
LYMPHOSCINTIGRAPHY IN A RABBIT MODEL n,] PhIllIps.
1. Andrews, H.L Llu, R. Klipper, A. Laundry and B. Goins,
UnIversIty of Tsxas Health ScIence Center, San AntonIo, TX.

This study investigated the use ofTc-99m-liposomes for detection of
the sentinellymph node compared with the commonly used agents,
regular-SC,0.22it-filtered-SC,reducedbeatoldTc-99m-0.22@t
filtered-SC,andHSA. Liposomeshadnosurfacemodification
(Neutral) or were coated with polyethylene glycol (PEG). Liposome
formulationswerepre@ invariousdiametersrangingfrom50 to
600 nra and were labeled with Tc-99m using HMPAO. Rabbits were
injected subcutaneously in the hindpaw with each agent (0.3 ml; 11
MBq). Hindpawwasmanuallymassagedforthe first5 rainand leg
movements performed for 1 mm at 30 and 45 miii to evaluate retention
in the popliteal node. Images were acquired for the first 60 mist and at
20 hr. images were analyzed to determine the % ofthc agent which
mi@ from the injection site, the retention in the popliteal node at 30
iiÃ±n,retention in the popliteal node at 1 hr a.fterleg movement, and the
totalmigrationfromtheinjectionsiteat20 hr. Allliposomalagents
performedbetterthanregular-SCandHSA. Regular-SCshowed
virtuallyno migration(<0.5%)fromtheinjectionsitewhileTc-99m-
HSAwaspoorlyretainedin thepoplitealnodeafterlegmovement(<

::@â€”@
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RO! Data @Lymphoma(Range)Non-lymphoma(Rangc@Two
Tail

t.TestTL
lesion/Brain2.85

(2.38 â€”3.25)1.27 (0.99 â€”1.85)P
<0.001TLlesion/Scalp

â€”1.17(1.03â€”1.54)0.61(0.29â€”1.12)P<0.00lMID!
lesion/Brain7.8

(5.28â€”12.26)1.6(0.74 â€”2.25)P
<0.001@â€”

- â€”-

MID! lesion/Scalp0.49
(0.25 â€”1.0)0.16 (0.02 â€”0.32)P

< 0.05

and FDG uptake corresponding to the SPN seat on chest amy and CT sean. Of interest,
the SUV for one cocci patient was 4.7, and the SUV for the MAC patient was 3.5,
indicating metabolically active discus. Coaduslon: These preliminary data suggest that
P829 SPECT imaging compares favorably to FDG PET studies in the noninvasive
evaluation of solitary pulinonaty nodules. Both techniques appear to be sensitive but
somewhat nonspecific in these patients. Comparison of the two procedures in a Larger
population sectru warranted. The more convenient imaging requirements and projected
lower cost of P829 SPECT may provide wider availability for this technique than does
FDG PET.

No.1210
COMPARISON OF A TECHNETIUM LABELED SSTR BINDING PEPTIDE (P529)
AND MIRALUMA IN ThE DIAGNOSIS OF BREAST CANCER . H Hanthnaker.
Arizona Institute ofNuclear Medicine, Phoenix Al

Early diagnosis of breast cancer is of utmost importance to increase survival rates. Various
imaging techniques have been proposed to reduce the uncertainty associated with
conventional mammographic techniques. Maimnoscintigraphy using Tc-99m sestamibi
(â€˜@Miraluma@')has been evaluated in this setting, with a reasonably high degree ofaccuracy. It
is well known that malignant cells from patients with carcinoma ofthe breast express various
subtypes of somatos*atin receptors on their cell surfaces. Several reports describe success
with In-li I pentetreotidef'Octreoscan@)in thesepatients.For this reason,a study was
conductedto comparemammoscintigraphicdata using a low molecularweight (1358),
somatostatin type receptor (â€˜@SSTRâ€•)binding peptide, Tc.99m P829 (â€˜?829â€•)with
concurrently performed Miraluma studies in the diagnosis and staging of patients suspected
of having breastcancer Method: 18 studies were performedin 16 female patients (27.77
years ofage@itwan age-48.6 years)with either a prior histologic diagnosis ofbreast cancer or
nummographic abnormalities requiring additional evaluation. Alter obtaining written
informed consent flout the patients, 10.50 ppn of P829 labeled with 5.23 mCi (185-851
MBq) ofTc.99m, and 20.25 mCi (740.925 MBq) Miralurna was injected intravenously on
separate visits at least one day apart Planar anterior and posterior whole body images, and I.
3 hour selectedspot images,as well as singk photon emissioncomputedtomography
(SPECT) i@econstnictionswas obtained for P829, and conventional prone lateral and anterior
planarMiralumaimages.SPECTimageswere obtainedin severalMiralumapatientsfor
correlation with P829@ Com@sotis wets retros@ve1y made to independently
interpreted conventional manwiographic. computed tomography (CT), F-IS FOG PET
imagingprocedures,as wellas, whenavailable,surgicalpathology.Rasvlta Therewets 6
mae positive (TP). 10 tue negative (Th), I false negative (FN) and I false positive (F?)
studywitheachradio@maceuticai in thisseries.Thisresultedin a PPVof 85.7%,NPVof
90.9%, Sensitivity of 85.7%@Specificity of 90.9%, and an Accuracy of 88.9% for both
tracers, all comparable to published data for Miraluma MMS. Significantly, however, one
_t with intense P829 uptake hi malignant foci on both an inanediate postoperative study

and a later study after definitive therapy had only minimal Miraluma uptake on both studies
and was considered positive only after review ofthe P829 studies. One patient a biopsy
proven intrapulmonary metastatic lesion had neither P829 or Mirsiuma uptake, but had

@tiveF-l8 FDO uptake and a positive CT scan. Conclusion: Results ofthis preliminary
studyindicate@hatP829is equivalentor superiorto Miralumain the detectionof primary
and metastatic breast cancer. The pester intensity ofP829 uptake in several patients reflects
a distinctly different mechanism of uptake from that of Miraluma. P829 binding to the
expressed SSTRs in these patients suggests a poeentislly usefbl biologic marker with
_c @ications.

No.1211
DYNAMIC SPECT DEMONSTRATES DISCREPANCIES BETWEEN
INITIAL UPTAKE AND RETENTION OF Tc-99m HMPAO AND Tc-99m LCD
IN HIGH GRADE GLIOMA. F Paver. F. Fazekas, IC.Brodtrager, and
H. Valetitsch. Karl-Frauzens University, Gras, Austria.

In a small group ofpatients with recui@enthigh.grade glioma Tc-99m
hexamethylpropylene (HMPAO) has been proposed an adjunct to thallium-20l
chloride to distinguish between viable tumor and necrosis. However, recent studies
have demonstrated differences in retention between HMPAO and Tc-99m
ethylcisteinatedimer(ECD) in high-grade glioma.Thepurpose ofthis study was to
determine the initial uptake and the retention ofHMPAO and ECD in this setting.
Seven patients(median age 68 yes. range 35-72) with surgically established diagnosis
ofhigh-grade glioma(6 glioblastoma WHO IV and I astrocytoma WHO II!) were
studied with HMPAO and ECD. Measurements were performed with SPECT using a
system consisting ofan array of4 rapidly rotating detector banks (Tomomatic 564,
Medimatic, Denmark). For dynamic studies the data acquisition started immediately
after i.v. injection ofl0.36 MBqilcg body weight ofeither HMPAO or LCD. The time
interval between the two examinations ranged from I to 3 days. The dynamic mode
was performed in steps of3O seconds providing 9 serial images. The static SPECT
was started 30 minutes after injection. For analysis predeflned regions of interest were
placed on the basis oIMRJ studies on the tumor and the ipsilateral cerebellar
hemisphere. Regional semi.quantitative ratios were performed and time.activity
curves were calculated.
Initial relatively high focal uptake ofboth HMPAOand ECD was seen in 2 patients.
The reinainderdemonstrated isoactive orslightly hypoactive initial uptake. Although
the differences between HMPAO and ECD uptake( 0.90Â±0.2,0.86Â±03.
respectively)were minimal, six out ofl patients showed slightly higher initial uptake
ofHMPAO than ECD in the tumor. Time-activitycurves were characterized by a
minimal decrease ofHMPAO (0.90 Â±0.2,0.84 Â±0.2)within the first 30 seconds and an
almost unchanged activity in the static study (0.83 Â±0.1,p<0.3). LCD studies were
characterized by focal decline ofactivity in 6 patients (initial:O.86Â±0.3,

Conclusion: Subjective interpretation ofThallium Brain SPECI' reliably
(100% accuracy)diagnosed @NSlymphoma, while subjective MID!
interpretationhad only a 50% sensitivitydespite higher lesion to brain ratios.
The confoonding factor was that MIBI lesion to scalp ratios were significantly
lower than Thallium lesion/scalp ratios and none ofthe lymphomas was
greater than the scalp on MID! SPECT. Diagnosis oflyniphoma on MiD!
images should be based on lesion to brain ratios >2.25.

No.1209
COMPARISON OF A TECHNETIUM LABELED SSTR BINDING PEPTIDE
(P829) AND P.18 FDG PET IN THE EVALUATION OF SOLiTARY
PULMONARYNODULE&IL Handnnker@i.E. Blunt,and MA Lawsuit.Arizona
Institute of Nuclear Medicine, CIGNA HeslthCare of Arizona, and Good Samaritan
Regional Medical Center, Phoenix AZ.

Many neoplasms, including small cell and non-small cell lung cancer are known to
express Somatostatin Type Receptors (SSTR). Tc-99m P829 rP829â€• is a unique
p@de rwuiOpharmaceutical under InvestigatiOn for the noninvasive detection and
staging ofa variety ofmalignancies that are known to express SSTRs. In the course of a
Phase 3 clinical trial to evaluate the ability of P829 scintigraphy to differentiate those
SPN resulting from granulonaitous diseases, including coccidioidomyocosis. from those
due to malignancy,a subsetof patientswereconcurrentlystudiedwithF.18 FDGPET
and the results ofboth imaging studies compared to surgical pathology in each patient
Method: Following IRB approval, 8 patients with pulmonary nodulas grater than I an in
slag and previously entered into the Phase 3 thaI underwent simultaneous Computerized
tomography(CT), P829 scintigraphy.includingSingle Photon EmissionComputed
Tomography (SPECT). and F.l8 FDG Positron Emission Tomography (PET). After
obtaining written informed consent from the patients, 10-SO @tginofP829 labeled with 5.
23 mCi (l85.8SlMbq) of Tc-99m was Injected intravenously in to the patients. On a
subsequent visit, 10 mCi F-18 FDG was administered in fasting patients with a blood
glucoselevel less than 100mg/dI.Planaranteriorand posteriorwholebody images,as
well as SPECT reconstructions were obtained for P829, and conventional emission and
transmission PET mans obtained and SIN deteentinationaperfbnned for the FDG study.
Results: S male and 3 female patients, ranging in age from 41 to 73 @wars(mean age.
53.8 years) comprised the study population. All 8 patients underwenttissue biopsy,
either umisthoracic needle biopsy or thoracotomy. In 2 patients with malignancy (I
adenocarcinoma and I squamous cell carcinoma) there was uptake of both P829 and
FDG. In 3 patients with necroeizing gr.nulosnatous disease consistent with cocci, there
was no uptake of either P829 or FDG. In 3 patients with granulonw (2 consistent with
cocci and I with Mycobacterium aviurn (â€œMACS')infection) there was concordant P829
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1%). Bothliposomeformulationshadan initialmigation ofâ€”5-10%
fromthe injectionsiteat 30 rainwithliposomes>100am (5%)while
liposomes < 100 nm (8-10%). At I hr post-injection, PEG-liposomes
haddecreasedretentionin thepoplitealnode(1%)comparedwith
Neutral-liposomes(2.6%).Filtered-SCshowedgoodmigration(15%)
fromtheinjectionandgoodretentionin thepoplitealnode(12%).
Liposomes offer a potential advantage in allowing sufficient retention in
the popliteal node while allowing visualization ofsecondary nodes.

No.1208
COMPARISONOFTL-201 WITH Tc-99-m SESTAM!B! FOR DIAGNOSIS
OFCNS LYMPHOMAIN AIDS. W Erdman, D. Skiest, W. Chang, J.
Fleckcnstein,D. Mathews, M. Devous, F. Bonte. Universityof Texas
SouthwesternMedicalSchool, Dallas, TX.
Purpose: To evaluate image interpretation criteria of Th-201 and Tc.99m
Scstamibi brain SPECI' in differentiating lymphoma from others CNS lesions.
Methods: Twenty-five AIDS patients with CNS lesions underwent
prospective1'L-20I Brain SPECT. A subset of2O patients also underwent Tc
99m MID! SPEC'!'. Images were subjectively interpreted as positive for
lymphomawhen lesionactivity appeared to equal or exceed contralateral scalp
and to exceed contralateralbrain. Region of!nterest(ROI) data forlesion to
brain and lesion to scalp activity was generated by a blinded observer.
Results: Final diagnosis was established in 15paticnts(two biopsy, two
autopsy, 11clinical and otherlaboratory). Five patients had lymphoma,eight
had toxoplasmosisand two had PML. SubjectiveTL.20I interpretationswere
positive in all lyinphomaand negative in all non-lymphoenapatients
(sensitivity,specificity= 100%). SubjectiveMIBI interpretationswere
positive in two of four lymphoma patients and negative in 6/6 non-lymphoma
patients (sensitivity 50%, specificity = 100%).
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Mm:To compare the performance of CT. Technetium-99m MIBI ( MIS! )andThallium-201
(Ti )in the detection of enctastatic methaaiinal lymph nodes (ML'@4)in

patients with non small cell lung cancer (NSCLC). Methods: 25 patientswithoperable
NScLC underwent spiral CT. MIB!-SPECT and ThSPECT scanwithintwo

weeks prior to stir@ treatment Spiral CT with bolus injection ofcontrastmedium
was performed on a Toshiba high speed scanner ( slice thickness of 5mm.@h

1.6). MLN larger thaii 1.0 cm in the long axis was considered to beabnormaLMID!
andTl dual isotope acres was done both 15 min(carly) and3 hr (delayed)afterin@on

of u@cen. All SPECT images were processed on Prism 2000console.Trausaxial
images were visuallyevaluated.Rasulta:Cr

MIBI SPECT TISP@Fearly
delayed earlydelayedSensitivity

73% 73% 27% 73%55%Specificity
64% 93% 100% 93%86%POsitive

predictive value 62% 89% 100% 89%75%Negative
predictive value 75% 87% 64% 87%71%Accuracy

68% 84% 68% 84% 72%

30seconds:0.67Â±0.1,staticstudy:0.59Â±0.0,p<0.04).A constantlylowtraceractivity
was retained in one tumor.
These preliminary findings suggest that LCD in contrary to HMPAO may not
differentiate viable high.grade brain tumor from surroundingtissue and therefore may
not adjunct other functional imaging studies.

No.1212
MEDIASTINAL LYMPH NODE STAGING WITH TECHNET!IJM-99m-M!B!
SCAN IN PATI@4TS WITH NON SMALLCELL LUNG CANCER( NSCLC): A
COMPARATIVESTUDY WiTH THALLIUM-201. S Nagasnachi. S. Jinnouchi. T.
Ohniahi. Leo G Flores U, H. Nakahara, S. Futami. S. Tainura. Miyazaki Medical
College, Japan

No.1214
VALUEOF INDIUM-â€•OCTREOTIDEIMAGINGIN PATIENTSW1TH
UNKNO'MIPRIMARYCARCINOMA
ES DelpasssndM.Vaseghi,LenziR.,DA Podoloff.UT. M.D.Anderson
Cancer Center. Houston,TX.

Patients presenting with cancer of unkown primary origin maha up
3-15% of all malignanctas sean Incancer referralcenters. The natal biopsy of
present-ingsite (PS) is not conthbutoryin80% ofthe malignantnnoplasm.We
evaluated fifteenpadonts (pta.)withcarcinomaof unknownpnrneryreferred to
Department of Nuclear Medicine, M.D. Anderson Cancer Center from
August, 1994 to January, 1997. All pta. had exhaustive evalu
atlon by other laboratory and Imaging modalftles (Hlstology,CT,
MRI, UIS) that were unsuccessful In localizIng the prImary tumor.
Therewere 11 femaleand 4 males, ages rangingfrom44 to 70 @thaverage of
55.ImagingwasperformedfollonwingIVadirinistrationof5.0mCIof Indium..â€•
Octreotide.Wholebodyand SPECTimagesware obtained at 4 and 24 hours.
Patients presented with metastasis to the bones. lungs, liver and lymph
nodes. Threa patientshad completeexcissionof PS priorto scan. Ten out of 12
PSs showed Octreotlde uptake (83%). HistologIcal type of cancer on visualized
lesions were adenocarcinoma,clear cad carcinomafromfollmcularthyroidcancer.
and neuro endocrinetumors. Pathologyon nonvisualizedPSs were
metastatic adenocarcinoma ofth lungs (lesions <1 cm) and unclassified malignant
neoplasla in fibrous tissue. Octreoscan was able to identify or suggest primary
(i.e. hliar uptake suggesthtg king primary) In 7 out of 15 cases (46%).
The result is comparable to the yield of autopsy in patients with unknown primary
carcinoma @.Based on the uptake in PS, identification, and/or suggestion of
the primary cancer, pt managementwas affected In 10 of 15 pts.(67%).
CONCLUSION: Indium.'â€•Octrectide is helpful wtwn other Imaging modalities
failto identityprimarysite of malignancy.Visualizationof primarycancer
or uptake in presenting site can make significant impact on pta. management
and probably outcome.

REFERENCE:1. ChevalIer,T.L, CVItkOVIC,E., at al Eatly metastatic cancer
of unknown primary origin at presentation. A dinical study of 302 consecutive
autopsied patients. Arch Intern Med. 148:2035-2039, 1988.

No.1215
[rc-99mJ SESTAMIB! SCINTIMAMMOORAPHY TO EVALUATE RESPONSE
OF BREAST CARCINOMA TO NEOADflJVANT CHEMOThERAPY.
kLkIc@iiIn. J.Y.Shinzato, CD.RamOa, &C.S.Canmrgo-Etehcbehase@ R.F.Vargss,
F.A Sewaiche, M.Alvazsnga, KE.Caznargo. Divison of Nuclear Medicine,
Depaitinent ofRadiology, and Division ofPathology, Department ofObateteics and
OynecoIogy. Cam@ State University(Unicamp), Campinas. Brazil.

Accurate assessment of 1oca11yadvanced breast carcinoma response to
piesurgical noo.djuvant cbcinotbmapy is crucial in planning subsequent trsettnast
Cooventictial evaluation by clinical examination and mananoginpisy is not always
reliable. (To-99mJ sestamibi acintigrapby has bean shown to be useful in the
evaluation ofrespotise to therapy of several types of timera such as bone and soft
tiune ureomu sod brain tumors.

Webave invcstigatedthcusefulnessc(this matbodtoaueu thezespouseof
breastcarcinomato nooadjuvantcbmnotherapy.Fifteenpatients(35-69 yearso(age)
with locally advanced breast carcinomas wzee studied with [Tc-99in1 sestamibi
scintiznaininography prior to the first cycle and 21 days after tha last cycle of
cheinotheraW.Weusedproneplanarimagesobtained lOminutasafteran inteavenous
i@on tifl5 - 1.111 MBq (25-30 mCi) ofthe tracer. Twuor uptake of(To.99mJ
sestainibi before seal alter chmnotherapy was graded visually as sbamt. mild,
moderate and

Tinner lespoese to chanotheeapy was comentionslly assessed by
tnanm@ograpby, clinical evaluation and hiztcp.thological examination of the
specimens in all patients. Sc@enpatients who did not dainomsirate significant change
intumoru@wue bind tube poormespraidees to chanotherspy. Oftbes@nsi'm@g
8 patientswlto wase good sesponduz to chemotherapy,5 dunonstratod sigilficant
rethictionin Wmor@aod 3 showedno significant reduction in tumoruptake. The
o@rail agmcinantbetwecnscintimaininograpbyand thecouvustimel clsasdicatiem of
tim@response, Ã¼idudingmmmmo@y. clinical en@sttionsnd histoÃ§*dmio@,was

@ Thesensitivityof acintimaimnographyfor detectionof goodmapsoduzwas
62.5%, with a specificity of 100%. On the other band, its sensitivity for deteetim of
poor@ was l00@

Scintimaininography with [Tc-99mJ scstamibi seams to be an iinpottant
ad@t in the auesament of response of locally advanced breast carcinoma to

Coodualou:Both MID! and TI SPECT are sensitive, non-invasive method for
assessing mediasdoal involvement in tha preoperative stage of non small cell lung
cancer and their diagnostic accuracy were better than that of CF. Although TI was
superior to MID! on the delayed images. early SPECT images were comparable
between MID!andil in the diagnoaticability Ofinediastinal lymph node metastasis.

No.1213
Positron-Emission-Tomography for Monitoring N-13-
CisplatinUptakeIn OvarianCancer
S Fenchel.V.J.M6bU5,R.Kreienberg',S.N.Reske
Department of Nuclear Medicine and Department of
Gynecology,UnlversityofUlm,Germany
Purpose: Resistance to platinum-containing chemotherapeutics is a
major Obstacle in the cure of advanced ovarian cancer. Mechanisms of
resistance are decreased cellular drug accumulation, increased
intracellular glutathione and metallothionein concentration and enhanced
DNA repair. We performed positron-emission'tomography (PET) with N-
13-labeled cisplatin in order to investigate indnddual tumoral cisplatin
pharmacoklnetics and to examine the connection between tumoral
cisplatin accumulatIon and tumoral cisplatin senshivity. Methods: 7
patients with suspected ovarian cancer (4 with histologically proven
ovarian cancer, 1 with tubal carcinoma, 1 with corpus carcinoma, 1 with
ovarian cancer and corpus carcinoma) were enrolled in the study.
D@i@amloFDG-PET imaging was performed for 50 mm starting with the
@v.bolusinjectionofN-13cisplatin(185.740MBq,specificactivity37-74

GBqi'mmol). Tumoral cisplatin uptake was evaluated by visual
interpretation on integral images (0-90 sec, 90 sec-lO mm, 10-20 mm
and 20-50 mm) and by decay corrected time-activity curves in ROls
comprising the tumors. R.sulta: In 4 out of 7 patients tumor masses (3
ovarian carolnomas, 1 corpus carcinoma) could be visualized by PET. N-
13 cisplatln accumulation in the tumor region was visible on the
perfusion images (0-90 sac) as weUas on the following frames untill 50
minscanningtime.Timeactivitycurvesshoweda steep increaseover
60-90 sec, reached a maximum at en. 60-90 sec and remained more or
less at the same level over thefollowing 49 mm without distinct changes.
in 3 out of 7 patients no clear N-13 cisplatin uptake into the tumors could
be detected, neither on the perfusion scans nor on the later images.
Conclusions: N-13 cisplatin PET is suitable for measuring cisplatin
accumulation in gynecological malignancies and for detection of
differences in cisplatin pharmacokinetics in tumors. The clinical follow-up
will show if PET by detecting accumulation differences between tumors
is able to predict individual tumoral chemotherapy response.
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Twoot a patients Ã§lUQ%)win a WSIgIIIaUts 084.15 (Lits5) nsa none
metastasis. whae only2 of 9 @er*s(22%)wItha welgtitid OS of 4.25 (also
GS 8) had bone metastasis. In the group of OS 7, 11 of 26 (42.3%)wItha
weighted OS of 4.75 had bone metastasis, whIleonly 3 of 20 (15%) wItha
weighed OS of4 had bone metastasis. ConventIonalGS was un@Ie to defIne
these twosubgroups,bi@the weighed OS separates them.

Inpatler*swilhrisingPM afterproetalectomy.hIghGleasonscore, seminal
vesicle invasion,Iyn;shimdefvusuilv Invasion,and positiveresection maigin
all are highlyassoclated withbone metastasis. The weighted Gleason Score
was a superiorprognosticitidicatorwhlchwas dele to ldentllylowdeftpatients
falselyInchidedIntohighrisk(OS8) gmi@and those highrIskpatients falsely
incbdsd Into k*eimediate(GS 7) rIdigroup.

WIGS

Small BKQ 68% 52%
L&gCBKG 88% 93%
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No.1216
PROGNOSTIC VALUE OF RESTAGING GALLIUM SCAN FOLLOWING
CHEMOThERAPY IN LYMPHOMA PA11EN1S 8 YEA@ FOLLOW-UK
M@Gasuaiial, @E.Bombardier@ *@5@ @f4fl.Jl@*@@ M. CSrMa@, C Tootbal,
A. Bnnm, V. biagaii, U. B@, P. GensodiaL Nuclear Mst@cine Depta
1RCcs-OspedakMa@more-MBasaed ledisato NthUSaIedelTh@OIi-MI@ lily

In lymphoma patients the response to chemotherapy repausentsone of the most
@r1antprognostic factors in the management of this thamsc@A significant

percentageofthcsc patients fail to achieveoumpleseremisinon(ER) alter treatment.or
they relapse following initial therapy. The tan of gailiwn acnU@ap&@'(Ga-67) in
relation to comentional restaging tedusi@ is still controversiaLIn panicular its nob
incliectingacu@ndisesseaftcrtientnasit maybe o(panbilar itarresi in tist sofatecpient
treatmentplannin& In order to evaluatethe ability&@â€˜67to dthne resides! disease
alter treatment,41 lymphontapattents(22 Hodgkin'sdisease-lIDand 19 sum-Hodgkin
lymphonia-NHL) were per-spectively studied (Ibilow-up 99 months: range 7-99
months).We invc@ted ifthe ptmtivitycube scan after clasnotherapycould psedici
the clinicaloutcome.All patientsuz@went restaging2-4 weeksafterIeTmInaIIOOO(4-
8c@cbesc(chemothcrapyandwereexainiimd4&72hoursafierthe iv. injactionof 185
300MBq of Ga-67.Imaghigincludedwlmbebodyplanarimaghigandin manycasca
SPECT of the insdved region. The rassagingwodrop includedphysicalexamination,

@assessmentwith@ bioodouwd and olteminsy,canÃ§katradiographic
baseline ntid@ including ch@ X-raye, CT scan anWor MRI and all diagnostic
examinations @medat staging The patients were divided into twe gsuips
accordingto the positivityor negativityo(e@aging Ga-67. In the first group 14of 41
_ts showed @gentuptakeo(pllium. Ofthese. 10 (71%) died (follow-up7-31
nnhs, n@n 17.9) and 4 were consideredto be in CR (followup 41-84 antIs, mean
70.2). In the second geoup27 patients resuhed negativeon i@ging, O(these, 22 pta
(81.4%) are alive without evidence ciclisease and 5 dbd(iullow-up 16-58 india. mean
36.0) deed to disease rela;s@ The mean follow-upwas 70.4 months (range of 57-99
mths). Statistical analysis of the assoc@on between Ga-67 reniha and survival was

@brinediinng the log-rank s@. â€˜I@ewas a statisticallysigi@ficantassociation
between @nresult and survival (P<.001). The 8-ysar ovesall survival rate was 81.4%
for i*s with nc@ @neand 28% for gethum-positho pta. Reataginggeilluin sews
sersiis to be an excellent thd@or of r@I viable tumor and zsui@Iy @ingiinb
on@@ fromisÃ³@cuonfailw@

No.1218
DIAGNOSTIC ACCURACYOF TL-201 SPECT IMAGING IN HIV
POSiTiVE PATIENTS WITH C4S LESiONS. S MISaIJIC.A.C. Civelek, J.D.
Port, D.A. Wolk, J. McArthur,A Mudun, B.B. Chin. Johns Hopkins Medical
Institutions, Baltimore,MD.

!nitial studies with smaller populations reponed promising results in accurately
diagnosingCNS lesions in 11WpatientsutilizingT1-20l SPECT. The purposeof
this study is to define diagnosticaccuracy in a large patient population and to
evaluate the accuracy of several methods of classifying lesions.

Of 76 patientswith11-201SPECT,53 with complete followup were included.
Final diagnosis was established by autopsy (n=4), biopsy (n=6), and clinical
diagnosis by a HIV neurology team (nâ€”43).25 cases were CNS lymphoma. 16
were toxoplasmosis.9 were PMLand3 were classified as others (septic emboli,
stroke and meningitis).

To evaluate the best visual method,all studies were interpretedfirst without
MRI correlation and then with MRI correLation at a low threshold (lymphoma
defined as lesions greater than background). This process was repeated with a
higher threshold(lymphoinadefined as greater than twice background). All
studies were blindly interpretedin random order by 2 experienced nuclear
medicine physicians.

To evaluate the semi-quantitativemethods. an operator(blinded to results)
defined ROb around the largest abnormal11-201 lesion (correlated with MIW and
background RO!s (small and large) to determine counts/pixel for
lesion/background (L/B) calculations. ROC curves were generated to define the
optimal threshold for each semi-quantitativemethod.

Vieual Sens Snec Semi-quantitative Sent Spec
Low threshold. No Mitt 86% @Q%
Lowthreshold,withMRl 91% 65%
Highthreshold.NoMRI 80% 79%
Highthreshold,withMRI 84% 96%

The higherthresholdinterpretationusing MRI correlationprovided the most
accurate visual results. Correlation with MRI added incremental diagnostic
accuracy. The most accurate semi-quantitative method utilized larger background
ROIS. Semi-quantification may be usefid when visual interpretation is equivocal.

No.1217

INHIBITION OF MDRJ Pgp-MEDIATED TRANSPORT OF
Tc-99m-SESTAMIBI BY HIGH-POTENCY MODULATORS
IS A MARKER OF INCREASED ESTERIFICATION OF
PLASMA MEMBRANE CHOLESTEROL. G.D Luker and
D. Piwnica-Worms. Washington University Medical
School, St. Louis, MO.

Tc-99m-Scstarnibiis a transport substrate recognizedby MDRJ P
glycoprotein (Pgp). Because MDRJ Pgp may function in trafficking of
sterols, we pulse-labeled plasma membrane cholesterol with H-
cholesteroland quantifiedesterificationof cholesterolas a marker of
transport from plasma membrane to encloplasmic reticulum. Correlation
was made with Tc-99m-Sestamibitransport. After one hour of chase,
esterificationofcholesterolwasgreaterin NIH3T3cellstransfectedwith
human MDRJ Pgp than in parental cells (mean Â±SEM@0.68 Â±0.03 vs

0.42 Â±0.03 fmol(mg protein)'(pMo)1, respectively). Differences
betweenMDRJtransfectantsandNIH3T3cellsalsowereobservedafter
stimulationof esterificationwith exogenoussphingomyelinase(14.4 Â±
2.4 and7.89Â±0.77 fmol(mg protein)l(pMo)', respectively). In NIH
3T3 cells transfected with a related transporter, the human multidrug
resistance-associatedprotein (MRP), esterification without or with
sphingomyelinasc treatment did not differ from control cells. In NIH
3T3 cells transfected with human MDRJ or MRP, steady-state
accumulationsof Tc-99m-Sestamibiwere0.93 Â±0.08 and 15.5 Â±3.1
fmol(mg protein)'(nMo@@1, respectively, compared with control cell
content of 36.6 Â±4.8. In contrast, decreased net accumulation of Tc
99m-Sestamibimediatedby MDRJ Pgp, but not MRP, could be fully
reversed to control levels by high potencyMDR modulators(such as
LX335979). These data show that increased esterification of plasma
membranecholesterolis associated with expression of MDRJ Pgp.
Drug-inducedenhancementof Tc-99m-Sestamibicell content by high
potency MDRI-direCtedmodulators may be a specific marker of
enhancedcholesterolestenfication.

No.1219
WEIGHTEDGLEASONSCOREPROVIDESACCURATESTRA11FICAT1ONIN
PATIENTS WITh RISING PROSTATE-SPECIFIC ANTIGEN AFTER
PROSTATECTOMY &ik15 Z. Sz@io, B.B. Chin. A-C. CIVeISk. The Johns
HopkinsMedicallnstkitione,BaltImore,MD

In patients with rising PSA after prostate@omy the correlation of pos*ive
bone scan with clinical parameters i.e.. Gleason score (GS), capsular
penetration(CP),seminalvesicis Invasion(SV),lyn@hnode/vascularInvasion
(LAI),surgicalrsset@onmargkl(AM),and pathologicstage fr stage) Is notwd
defined.Weretrospectivelystudied106consecutIvepatientswithrisingPM
afterpro@atectomywho h@ bone scans. To bitter characterize the degree of
malignancy.we describe and propose the use of a weiglaed (Wi)Gleason
score:[(pdmarytumorgrade)+ (secondarytumorgrade)+ 4).ThIsequation
onrre@sfoi'the overweigNingof the secondaly grade In the conventionalGS
and moreaccuratelyreflectsthe tn* pathologyof the tumor.

Sixof 43 patIentswithPM 4 n@frvti,10 of 29 withPM 2-10 n@frrti,12 of
22 wIth PM 10-50 rIQ/mI.and 10 of 11 wIth PM >50 ng/n@had metastatIC
bone disease. Significantcorrelationwas found withpositivebone scan and
OS. WeIgt*edGS, PM level,seminalvesicle iovasbon,Iyn@hnode,vascular
iwasion.endresectionmacsinfb@dnotw@hc@solarpenetredonorTstaoe).
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No.1222
NON-INVASiVE GRADING OF GLIOM.@S: A COMPARATIVE STUDY
BETWEEN SPET WITH 1-123-u-METHYL TYROSIN AND CONTRAST
ENHANCED CT AND MR IMAGING. B Riemane, T. Kuwait, C. Schuierer, P.
Matbeja, M. Schifers, S. Palkovie, IL Wasamana, 0. Schober Department of
Nuclear Medicine, Institute of Clinical Radiology, and Department of
Neurosurgery, University of MOnster, Germany.

Introduction: Using single-photon emission tomography (SPET) the radioactively
labeled amino acid L-l23-1-u-methyl tyrosine (IMT) has been applied to study amino
acid ninsport in brain tumors. It was the also to compare the ability of conuast
enhanced computed tomography (CT) and magnetic resonance imaging (MR.!)with
that ofIMT SPET in non-invasive grading ofunoaated gliomas.

Methods: The study comprised 26 patients with untreated gliomas Ten patients
suffered from low-grade gliotnas (WHO II) and 16 patients from high-grade
neoplasnis (WHO llI-IV). Histopathologic diagnosis was based on specImen of
stereotactic biopsies in 11 patients and of open surgety in 14 patients. The lesions
were classified into low- and high-grade gliomas according to the connust
enhancementonCT/MRI.IMI SPETwasperformedusingtheniple-headcamera
MULTISPECT 3. IMT uptake was quantified as the ratio between amino acid uptake
in the tumor over that in the connulateral hemisphere. A threshold value of 1.95 was
used for differentiation between low- and high-grade gliomas.

Results: CT/MR.! @orntedthe grading with a sensitivity of 100% (16/16), IMT
SPET with 81% (13/16) The corresponding specificities were 60% (6/10) and 100%
(10/10), respectively. Accuracy values were 85% (22/26) for CT/MEl and 88%
(23/26) for IMT SPET.

Conclusion: Conteastenhanced CT/MRJand IMT SPET showed sImilaraccuracy in
differentiating between low- and high-grade gliomas. However@with a slightly lower
sensitivity IMT SPET was more specific.

No.1223

FDG AND F-l8-DIHYDROXYPHENYLALANINE IN PATIENTS WITH
METASTATIC MELANOMAS. A Dimltrakonoulou-Strauss, D. Schadendorf,
H. Naeher, P. Mantaka, C. lrngartlnger, F. Oberdorfer, L.G. Strauss. German
Cancer Research Center, Heidelberg, Germany.

PET with F-l8-Dihydroxyphenylalanine (DOPA)was used in patients with metaslases
from malignant melanomas in orderto increase the specificity ofPET for tumor
diagnosis.
Eightpatientswithpretreatedmetastaticmelanoniaswerestudiedtwicewithdifferent
tracers within one week. Dynamic PET multitracer studies with 0-15-water (tissue
perfusion)and F-18-Deoxyglucose(FDG, tumor viability)preceeded F-l8-DOPA
(second study). The dynamic acquisition times are: 0-15-water, 8 min; FDG, 60 min;
F-18-DOPA, 120 min. ROle were applied and SUV calculated. The transport konstants
kl and k2 were evaluated forthe perfusion series and the DOPAseries using a two
compartment model and the median uptake ofa larger vesselwas used forthe input
function. Parametric Imagesofthe influx and efflux ofthe tracerwere reconstructed.
The Patlak analysis was applied to the FDG data.
The FDG-scans showed an increased FDG metabolism in allsubcutaneous metastases
(n3)and in 3/5 liver metastases. The DOPA-uptakewas less than the FDG-uptake in
5/8 patients, equivalent to FDG in 1/8patients, and higherthan FDG in 2/8 patients.
Two lesions with DOPA>PDG were treated with a combined immunochemotherapy
and were false negative on the FDG scans. These lesions demonstrated an FDG-uptake
of2.45 and 1.94 SUV in comparison to 2.47 SUV forthe normal liver parenchyma.
The DOPA-uptake was 2.85 and 4.96 SUV forthe lesions accordingly and 1.95 in the
liver.Acomparisonofthe transportconstantsforthe0-IS-waterandtheF-18-DOPA
showed no statistically significantly correlation between these parameters.Therefore,
the DOPA-uptake is not perfusion dependent. The lesion dependent sensitivitywas 77
% foreachofthe tracersand82% for bothradiopharmaceuticals.
These preliminaiy results demonstrate, that F-lS-DOPA is a promisingtiucer for the
diagnosis ofmalignant melanomas and can help to optimize the differential diagnostics
and therapy management in patients with treated metastases.
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No.1220

14C-11]-GLUCOSEANDFDGUPTAKEINMALIGNANT
GLIOMAS: RESPONSETO RADIOTHERAPY. Aivi Spence.M.
Muzi,M.M.Graham,F. O'Sullivan,A. Olshen,J.M.Link, K. Stelzer,
S.D.FreemanandKA. Krohn. Departmentsof Neurology,Radiology
and Radiation Oncology. University of Washington, Seattle, WA.

This workexamineswhetherquantitativemetabolicimagingwith
PETcorrelateswith treatmentoutcomein malignantgliomas.
Determinationsof themetabolicratesof glucose(MRG1c)or
[F-18)-fluorodeoxyglucose (MRFDG) in normal brain or malignant
gliomaswithPETcan be madeindependentlywith 1-[C-11J-Glcor
FDG and can be combined to derive the proportionality factor, the
lumpedconstant(LC@iyj).

Adults with malignant cerebral gliomas were imaged WithintWO
weeksbeforeor two weeksafter radiotherapy(Ri'). Fourpatientswere
imaged only before RT, thirteen only after RT and thirteen both before
and after RT. Each was studied with 1-[C-1 1]-Glc followed by FDG,
bothwithanerial plasmasampling. MRGIcand MRFDGwere
estimated by an optimization program based on 2 compartment, 4 rate
constantmodelswhichyieldedestimatesof the kineticparametersand
MRG1c or MRFDG from which the LCpxj was calculated as
MRFDG/MRG1c. The percentage change in MRG1c, MRFDG, or
LCp@frompm-to post-RTwascalculatedfor the thirteenpatients
studiedat bothtimes. Survivalwascomparedto historicalcontrolsin
appropriate prognostic classes.

Low pre-RT MRGIc (p<O.02) or MRFDG (p<O.04), or an increase in
MRG1c from pm- to post-RT (p<O.06) arc correlating with increased
survival (4 patients still alive).

RelativelylowMRGIcor MRFDGbeforeRT may be indicativeof
lessaggressivedisease. Alternativelytheseresultsmay indicatethata
favorable response to RT is associated with a shift from glycolysis
(lactateproduction)to oxidativemetabolismvia the tricarboxylicacid
cycle. (Supportedby NIHgrantCA42045)

No.1221
DOESITERATIVESPECT IMPROVETHE DIAGNOSTICACCURACYOF
PLANAR SCINTIMAMMOGRAPHY FOR THE DETECTION OF BREAST
CARCINOMA? R TilIne. B. Links, H. Sommer, M. Peclimana, IC Gebsuer, IC.
Tatseb, and K. Hahn. Departments of Nuclear Medicine and Gynecology, Ludwig
Maxhnillans-Unlversity of Munich, Germany.

As previously reported, reconstnicdon by herative algorithms is preferable as
compared to filtered backprojection for processingSPECTdata of scintimaznmograms.
Thepurposeof thisstudywasto comparetheresultsof planarscinumammography
(SMM), iterative SPECT (ISA) and combined data evaluation aiming on the
improvement ofdiagnosmg breast cancer.
133 consecutive patients with unclear mammograms and tustopathologically
confirmed diagnoses (69 malignant, 64 benign) underwent SMM.@
anterior scans were obtained using the common technique, following the injection of
740 MBa Tc-99m sestainibi. In addition SPECT was performed using a triple headed
camera (imaging parameters: 360Â°rotation, 3Â°/step,20 sec/step)@SPECT data were
reconstnicted using iterative algorithms (8 iterations@ lowpass postflltenng). Images
were visually scored using 3 categories: positive (focal uptake), indeterminate(ditThse
uptake) and negative (normal uptake). 1@orstatistical analyses indeterminate tlndins
were Callednegative for carcinoma. Planar and SPECT images were read separately
and combined, respectively.tu
The results are suinniarized in the table below. Four carcinomasrated as indeterminate
_________ ______________ on olanarSMMwerecorrectly
__________ SensthvitySpeclflcltv@identifiedbycombinedplanarSMM
Planar SMM 7)@@ 5b%@@@@jplus ISA-SPECT. In case of pssitive
lSA-S?t@CT 7U% 7Y@b J@ SMM ISA-SPECT provided
Planar 5MM STY. @17%@ additional informationwith respect to
+ISA-SPECT j better localization of sestamibi

uptake, the tumor extent, the diagnosticcertaintyand the detectionof axillaly
lymphnodes in 43/133 patients.
In conclusion, combined reading of planar SMM and ISA-SPECT has shown to
improve the sensitivity of tumor detection and provides important additional
information to planar scans. However, the specificityofthis approach is markedly lower
as conmaredto planarreadins. ISA-SPECTmay notreplacebutcomplementplanar
SMM iithe latter reveals positive and in paiticular indeterminatefindings.
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No.1224
VALUE OF ADDINING MEDIAL VIEWS TO ROUTINE BREAST IMAGING -
EXPERIENCE WITH A SOLID-STATE (CdZnTe) GAMMA CAMERA I.
Khalkbali, F. Mishkin, L. Dlggles and W. Ashburn. Harbor-UCLA Medical
Center, Torrance, CA and Digirad Corporation, San Diego, CA.

It is well known that higher target-to-background contrast is achieved when the
lesion to be imaged is closer to the gamma camera. This would appear to be of
particular importance in scintimammography as evidenced by our previously reported
results in which only lateral and anterior images were obtained. In spite of a negative
predictive accuracy of 96%, 3 of the 4 false-negative results were associated with
lesions located in the medial region of the breasts. In a recent multi-center trial
sponsored by DuPont Pharma, lateral and anterior views of the breasts were obtained.
Preliminary results indicate that the sensitivity for Tc-99m sestamibi in non-palpable
cancers located in the lateral regions ofthe breasts was 65.8% versus only 47.6% when
the cancers were located medially. The sensitivity in palpable masses was 88.8% vs.
76.9% respectively for lateral vs. medially located cancers.

To overcome problems associated with cancers located in the medial aspect of the
breasts, we used a solid-state, cadmium-zinc-telluride (CZT), multicrystal gamma
camera (Digirad 2020tc Imageryâ€•)to image breasts in the medial as well as in the
lateral projections. The 8x8 inch field-of-view detector head is less than 3 inches thick
and has a non-imaging â€œdeadspaceâ€•ofonly @4inch. This allowed the front edge of the
detector to be positioned perpendicularly against the stemum. The detector was angled
slightly so that it was tangential to the chest wall in order to image the deeper regions
ofthe breasts. Imaging was performed with the patient in the prone position.

Results have shown that adding the medial view enhances lesion contrast in
medially located cancers. Regions-of-interest placed over the areas of uptake in the
medially located cancers and in the adjacent background region, showed enhanced
contrast ratios between the lateral and medial views in the case of medially located
lesions. Differences as small as 1.3:1 (lateral view) versus 1.6:1 (medial view) were
associated with strikingly increased visual contrast for medially located cancers when
viewed in the medial projection.

Conclusion: It appears that adding the medial view as part ofroutine breast imaging
may increase the detection rate ofmedially located cancers.

No.1225
I@ (MIVE2) AND

Tc-99m MIBI SCINT1MAMMOGRAP@ A COMPLEMENTARY ROLE IN
THE CHARACTERIZATION OF BREAST TUMORS. Q@Nachar, J. Rousseau,
A. RIoux, B. Lefebvre, It Oucllet, H. All, and J.E. van Lier. Faculty of Medicine,
UniversitÃ©de Sherbrooke, Sherbrooke, QuÃ©bec,Canada.

Technetium-99m labeled MIBI is routinely used for the characterization of breast
malignancies. A positive MIBI scan does however not provide an indication on the
status of the tumor estrogen receptors (ER). In the present prospective study we have
compared MIBI uptake in 9 patient suspected ofbreast cancerwith that of[l-l23] 1113-
methoxy.(l7a,2OZ)@2l.iodovinylest@@i0l (MIVE2), an experimental ER-binding
agent. The patients were referred followingan abnormal mammography or detection of
a suspect mass at physical examination. Tumor biopsies were obtained for pathologic
examination and ER quantification. Patientswere injected iv with 20 mCi ofMIBI and
subsequently with 4 mCi of MIVE2, images of the breast and of the axillary region
were acquired 5 mm and I h pi for MIBI and up to 4 h pi with MIVE2. The MIVE2
scintimammographies were acquired within 7 days of MIBI administration, and before
commencing any treatment The MIVE2 scintigrams were interpreted by nuclear
medicine physicians which were unaware ofthe MIBI results.

MIVE2 uptake Biopsy diagnosis

- Fibrocystic disease

+ Malignant tumor (ER+)

. Malignant tumor (ER-)

+ Non-conclusive
(Follow-up in 3-6 months)

Results with this limited number of patients suggest that MIBI uptake is a prerequisite
for the accumulation of MIVE2 by the breast tumors. The patient with an ER-negative
tumor showed MIBI uptake only, in accordance with the absence of an ER-mediated
mechanism in MIBI retention. Although confinnation of the observed relationships
will require additional data, it is evident that ER imaging following a positive MIBI
scan could contribute to a better charactcrisstion of the tumor and therefore improve
selection ofthe most appropriate treatment protocol.

No. of patients MIBI uptake

4 -
3 +
1 +
I â€”
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No.1226
SCINTIMAMMOGRAPHY(SMM)WITH Tc-99m-MIBI FOR BREASTCANCER
RECURRENCE : RESULTS OF A PROSPECTIVE FRENCH MULTICENTER
TRIAL. c,@coron@e.D. Stevens, J.P. Muratet, 0. Swltsers, A. Bonnu, P. Carpentler, F.
Bonichon,J.C. Lieha, D. Mestas, V. Edellae, C. Solar, .1.Fonroget, P. Chard, V.
Becette,A. Pecking, S. Petras, J. Hermans, J. Maublant. Rene Huguenln CLCC, Saint
Cloud, France

Tc-99mMIBISMMhas emergedas a new imagingtechniqueforprimarybreast
carcinomas.The aim ofthis study wasto assessthe performancesofSMM to detectbreast
recurrent tumors and to compare it to MRI or CT enhancement imaging. From February
1996 to January 1998, twelve centers included 61 patients with clinical and/or radiological
suspiciousofrecurrence-This study is due to end on February1998.To date the rawdata
of44 SMM have been blindly reviewed by 3 independent readers and will be presented.
The median delay between initial treatment and suspicious recurrence was 4 years (1-25).
23 lesions were palpable. All patients had 10 mm bilateral prone and anterior images after
IV injectionof740-l 100MBqTc-99inM1BI.Enhancementradiologicalimagingof the
suspiciousbreastwas done withMRIfor 30 patientsandwithCT for 13.Finaldiagnosis
confirmedby histologydemonstrated29 recurrencesand 15benignlesions.Resultsshow:

TP TN FP FN D SeasitlvltyÂ° SpeciflcityÂ°

@i1RJ+C'F'(43)18 11 3 4 7 81.8% 78.6%
SMM(44) 13 12 0 12 7 52% -
SMM(44) IS 12 3 14 - 51.7% 80%
@1iiiinutionalreading â€¢@blindedreviewing

0 calculated without D - doubtful results

The major finding ofthis study is that the sensitivity ofSMM seems to be much lower for
the detection ofrecurrent than for primary tumors (which is generally around 80-90 3@,as
in the preliminaryresults ofour multicentertrial unpublisheddata). This lack of sensitivity
is not only relatedto the size since the FN lesions ranged from2 to 30 mm. A weak uptake
mightbe due to scarmodificationsby previoustreatments Anotherhypothesismightbe
that these FN recurrent tumors have chemoresistant characteristics with expression of the
MDRI- PgpwhichextrudesMIB1ascytotoxicagents.Ifthis couldbedemonstrated,Tc
99m SMM might become an interesting tool to predict chemoresistance in breast loon
regional cancer recurrences and to monitor therapy.

No.1227
COMPARISON OF FLUORINE@18@DEOXYGLUCOSE POSITRON
EMISSiON TOMOGRAPHY (FDG-PE1) AND IN-lit SOMATOSTATIN
RECEPTOR $@ClNTICRAPHY(SRS) IN THE EVALUATION OF PATIENTS
WiTH NEUROENDOCRINE NEOPLASMS. IC Lotfl, A. Alan, F. Benard,
D.C.Meta.UniversityofPenaaylvaniaMedicalCenter,Philadelphia,PA.

Iiiiadix:tion: â€˜flio.role of SRS in @cniswith netu@3endocrinetumors is well
established. FDG-PET has been shown to provide invaluable information in patients
with various maIign@cs. The role of FDG-PET in patients with misoctrmoctire
tumors is uxeitain and Ills preliminary study was undertaken to explore its potential.
Mai@ In S adull @nl%with nanoendocrinetumorsFDt3-I'@Tand SRS won
peifornndwithin 14daysaesoiding to standardprotocols(I patientWithgastnnoma, 2
with carcinoid, 1 with meduflaty thyroid caicinoma (?@ffC).and 1 @Lhglucagoromal.
CorrelativeMRI/CT studies wets availthle in all patients.@ follow-up was
20+/-10months.
Kan@LvIn a patictewith perisioma,all 4 metastaticliver lesionswoe moreclearly
seenon SEEthan on ThG-PET scan. In a patient with small bowel carcinoid. SRS
showed8 liver metawaseswhile FDG-PET scan showed 2; also the primary right
lowerquadrant abdominal tumor was denionsnutedon SRS but not on FDG-PET
study. In a @ntwith MTC, SRS & FDG-PET lunging showed mediastinaland
lung natastases equally in mother and ii*endty. Iii a patient @thappendiceal
cainimid, FDG-PET @nindicated a liver L a left axilla lesion while SRS @us
â€¢normaLThG-PET results were proven false based on clinical follow-up I
conoboi*tive@amlomic @ng@Both SItS I FDG-PET missed diffusepersOnnel
cainutomatosisin this pellets. In a patient with glucagononia, SRS showed
rettoperitoinalIywphadenopathynolseen on FDG-PET imaging@In the liver, FDG
PETsliowcdonly S0%O( wetas*a@ denoratraled on SRS, end ThG-PET was false

@tivein otn patient. Liver lesions @emuch ante clearly shown on SRS titan
FDG-PET s@. In edraltapatic sites, PDG-PET imaging detected only 40% of the
lesionsmeson SRSand FDG-PETwas falsepositivein one case.
Conninsions: This pilot tandy demonstrates the superiority of SRS over FDG-PET in
the evaluationof omioendoaSn tunnis. These data onisobonte the low sensitivity
a1dspecif@adtyofFDG-PET in moplasms with low metabOLicrates and slow powib
suchasocurocndocninetaunts.
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No.1228
REVERML OF MULTIDRUGRESISTANCE(MDR) BY KR-30035,@ NOVEL
VEw*IwIL ANALOGUE:CEu.ui@tR Tc-99MMiai Urr*xE AriD DAUNORUBICIN
EFFLux STUDY.Lk@. iS Sub, BH Lee5, SE Yoo, KA Chun, 1KLest, KB Lee, CK
Kim*. Kyungpook National University Hospital and Kyemyung University Hospital?,
Tango, Korea, Research Institute ofChemical Technology5,Taejon, Korea, and Mount
Sinai School ofMedicine, New York, NY.

Verapamil (VP), one of the most extensively characterized modulators of P
glycoprotein (Pgp) mediated MDR, reached clinical trial, but its plasma concentration
required to reverse MDR can cause cardiovasculartoxicity. Our newly synthesized VP
analogue, KR-30035 (KR), showed 12-20 fold lower cardiovascular effects than VP,
but more potent enhancing cytotoxic effects in vitro. We assessedthe MDR reversing
effect ofKR by measuring Tc-99m MIBI uptake and flow cytomenic measurement of
intracellular daunorubicin retention (IDR) in (I) cancer cell lines (LI210) with Pgp
expression (Pgp(+) celIsi induced by either adriasnycinor vincristine, and (2) Ll2lO
alone [Pgp(-) cells], in the presence of varying concentrations of VP or KR (0 to
200uM for MIBI and 0 to IOOuMfor IDR).

MIBI uptake with varying concentrations ofVP or KR
OuM laM lOuM SOuM IOOuM 200uM

Pgp(-)wlth VP 8.9(100%) 13.7 25.1 26.5(298%) 25.7 23.4
Peof-.)with KR 8.9(100%) 11.8 21 26.3(296%) 21.5 22.5
Pgp(+) with VP 3.5(100%) 3.3 3.7 4.8 6.0(171%) 8.8(251%)
Paof@Iâ€¢)with KR 3.5(100%) 3.7 4.0 5.3 6.3(180%) 8.0(229%)
(The numbers in Pgp(+) group are the mean ofthe results ofLl2lO-adriamycin and

Ll210-vincristine groups).
MIBI uptake in Pgp(+) cells was lower than that in Pgp(-) cells. There was no

significant difference in MIBI uptake betweenVP and KR groupsat any concentration.
Considering MIBI uptake without VP or KR (0 uM) as 100%,MIBI uptake in Pgp(-)
cells was approximately 300% at SOuM followed by mild decrease at higher
concentrations. MIBI upake in Pgp(+) cells continuously increased with higher
concentration in both VP and KR groups upto 230-250%. Likewise, IDR was also
significantly increased in both VP and KR groups (359% and 283%@respectively).
Conclusion: These studies show that KR-30035 can potentially be used as an active
modulator of MDR, with its significantly lesser cardiovascular toxicity than VP, and
the results warrant fiuther in vivo evaluationofthis novel agent.

No.1229
BIOMARKERS OF TUMOR CELL PROLIFERATION: EFFECT OF
PLOIDY, RECRUITMENT, AND TAMOXIFEN TREATMENT ON SIGMA-2
RECEPTOR DENSITY IN BREAST TUMOR CELLS. R.H Mach. K. Stan, I
Al-Nabulsi, SR. Childers, and K.T. Wheeler Wake Forest University School of
Medicine, Winston-Salem, NC 27157.

Recently, our group reported that sigma-2 receptors may be a suitable biomarker fr
assessing the proliferative status in breast tumors using noninvasive imaging
techniques such as PET and SPECT (Cancer Res 57: 156; 1997). This conclusion
was based on the observation that mouse mammary adenocarcincinacells, line 66,
downregulated their sigma-2 receptors during the transition from the proliferative (P)
tothequiescent(Q)state. The goals ofthe current study were to determine: 1) if the
recruitment of66Q cells beck to 66P cells is characterizedby an upregulation of sigma
2 receptors; 2) ifthe expression ofsigina-2 receptors is a fimctionofthe ploidy of the
cells; and, 3) ifthis differentialdensity in sigma-2 receptorsas a functionof proliferative
status is observed in human tumor cell lines.

Both 66Q (diplold) and 67Q (aneuploid) cells were trypsinized and reseeded to
promote exponential growth (e.g., a transition from the Q to the P state). This
transition from the 66Q to 66P and 67Q to 67P state resulted in a significant increase
in the sigina-2 receptordensity on a receptors/cell basis. Further incubationofthe 66P
and 67P cells caused a reentry into the quiescent state that resulted in a downregulation
ofsigma-2 receptorswith kinetics similar to that previously reported (Cancer Rca 57:
156; 1997). These data suggest that the higher density of sigma-2 receptors in P
versus Q cells is independentofthe ploidy ofthe cells, and that the density of sigma-2
receptors is directly proportional to the proliferativestatus ofthe tumor cells.

A second set of experiments was conducted in order to explore if the above
observations occur in cultured human breast tumor cells. Human breast adenocarcinoma
cells (MCF-7 cells) were initially grown in cell culture fhr 3 days and then treated 8*
additional 3 or 6 days with 1 nM tamoxifen, which stops cell proliferation. The
density of sigma-2 receptors was then measured in both the treated and untreated
controls on days 6 and 9. The results ofthis experiment showed that MCF-7 cells
whichweretreatedfromday3today6orday9With I nM tamixofenhadno increase
in cell number over that measured on day 3, and their sigma-2 receptor density was
reducedbyafactorof-2fromthatmeasuredinwflreated day 6 or day 9 MCF-7 cells.
These data suggest that the density ofsigma-2 receptors in human breast tumor cells is
proportional to their proliferative status, and that PET and SPECT radiotracers
possessinga high affinity and selectivity for sigma-2 receptorsmay provide information
about the proliferativestatus ofbreast tumors using noninvasive imaging procedures.
Supported by a grant from Mallinckrodt, Inc.
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Both glucose transport and hexokinase activity are thought to be related to highF-18
fluorodeoxyglucose(FDG)uptakeinneoplasms,buttheircontributionlevelisnot
known.To determinewhich is the predominantfactorforFDGuptakeintumors

in vivo, dynamic FDG-PET and compartmentanalysiswere performed.Sixpatients
with lung cancer underwent dynamic FDG-PET for6Omin afteri.v.injection
with 370 MBq ofFDG, with time-frameof4 x 30 see, 8 x 60 see, and 5x10

mm. Plasmatime-activitycurveswereestimatedfroma ROIinthe leftatrium.Seven
patients with head and neck cancer underwent dynamic FDG-PETwiththesame

time frame, with plasma time-activity curves measured byintermittentarterial
samplings. Using 3 compartment 3 parameter model(on the assumptionk@0),

K1,k2.k3andnet influxconstant(K@ K,k,/(k2+k3))werecalculated.Results:FDG
uptakemeasuredby standardizeduptakevalue(SIN) showedsignificantcorrelation

with K@(r@ 0.979, p < 0.0001, t test) across 13tumors,confirmingthefeasibility
of the parameter estimation. SUV showed positivecorrelationwithbothK1

(y â€”0.030 x - 0.001, p 0.0178, t test)andIc3(y 0.013 x + 0.025, p@ 0.0053,t
test), with steeper slope ofK, than k3. There was no significant groupdifferencein

K@,SUV, K1or k2,but k3 in head and neck cancer was significantlysmallerthanthat
in lung cancer (Table)and showed a positive correlation with SUV (y0.010x

+ 0.013,pâ€”0.017,ttest).lung(n7)

headandneck(n@6)p(ttest)K1
0.186Â±0.168 0.118Â±0.0490.3616k1
0.809Â±0.732 0.331 Â±0.1830.1499lc3
0.123 Â±0.045 0.056 Â±0.0210.00681(4
0.025 Â±0.015 0.018 Â±0.0080.3258SUV
5.889Â±3.272 4.305Â±1.829 0.3166

These results suggest that FDG accumulationof in vivo neoplasmsis governed by
both glucose transport and hexokinase activity, and that k, is affectedby the origin
oftheneoplasrns.
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The followingabstractwas acceptedfor poster presentationto the OncologyDiagnosis:FDG abstractcategory and pre@
sentedat the45thAnnualMeetingoftheSocietyof NuclearMedicineinToronto,Ontario,Canada.Dueto productioncom
pilcations, this abstract was not Included In the May Abstract Book Supplement toThe Journal of Nuclear Medicine. Please
disregardthe abstractcurrentlylistedon page 251P,No. 1106, Inthe May AbstractBookSupplementand referto the abstract
below. We apologize for any confusion.

SNM ScientificProgramCommittee

No.1106
THE IMPORTANCE OF GLUCOSE TRANSPORT ON FDG
ACCUMULATION BY NEOPLASMS iN VIVO: A COMPARTMENT
ANALYSIS. S Nakamura, N. Sadato, T. Tauchida,N. Takahashi,H.
Kumada, H. Uematsu, IC.Sugimoto, A. Waki, IC.Yamamoto,N. Hayashl, Y.
Yonekura and Y. IshiLBiomedical Imaging Research Center and Department
ofRadiology, Fukui Medical University, Fukui, Japait.




