B MOVEMENT DISORDERS 2

Florence, Florence, ITALY, *Department of Clinkcal Physiopathology -
Nuclear Medicine Unit, Florence, iTALY, ‘Department of Neurclogical and
Psychiatric  Sciences- University of Florence, Florence, [ITALY, !
Department of Neurological and Psychiaiic Sciences - University of
Florence, Florence, ITALY, °Depariment of Clinical Physiopathoiogy,
Nuclear Medicine Unit, University of Florence, Florence, ITALY,

Several studies have been demonstrated (hat the motor improvement derived from high
Fequency deep brain stimufation (DB8) of the subthalumic nucteus (STN) in Parkinson's disease
{PD} is maintained over time after surgery. Aim of the present prospective follow-up stady was
1o assess regional cercbral blood flow (rCBF) changes related to such improvement in the long
term, Methods: Ten PD patients with STN-DBS implantation underwent three rCDF SPECT ot
Test, unce precperatively in the off-drug condition, and (he other two post-operatively in the off-
drugfon-stinmilation couditions at 5£2 and 42+7 monthy, Palients were administored with
UPDRS, H&Y and S&L scales. SPM was used to investigate both the rCBF changes during
long-term 8TN stimulation in comparison with pre-operative tCBY and the relationship between
1CBF and UPDRS scores used as covariate of inferest. Results: All paticats showed & maximun
clinfcul improvement during the first months afler surgery and remained rather stable during
fimther follow-up. The effect of STN-DBRS from the pre- 1o the posl-aperative condition at 5
monthis was to preduce rCIY increases in the pre-supplementary motor uren (pre-SMA),
premotor (PMC) and dorselateral prefrontal cortices. From the post-operative condition ol 3
inonths to {hal ot 42 months the STN stimulation produced a further vCHY increases in thess
{rontal aress, and alsv in the primary motor/sensory corlices, globus pallidi, veniral lateral
thalamic wucket, cerebellum, pons, and midbrain entailing the subslantia pigra {p < 0.0000) A
correlation was defected between the improvement in motor scotes and the rCBF increase only in
the right pre-SMA and in the left PMC {p < 8.0001). Conclusion: our follow-up study suggesis
that the long-term STN stimulation leads improvement in noural activity in frontat
motor/associative areas, After an rCBF increase during the first months of stimulation, these
cortical regions showed a further Increment In the later phase which was accompanied by an
increased activity in several subcortieal structures. The comelation between motor improvement
and rCBF increase in higher order motor cottical arcas supeests that even in the fong-teny, as
well a8 in the short one, the STN-DBS achieves its therapeutic benefit by restoring the activity
within these cortical regions.
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Anterior Cingulate Hypoperfusion Can Differentiate
Progressive Supranuclear Palsy From Parkinson’s Disease;
Voxel-Based Anaiysis And CBA-Based PCA Analysis Of
99mTc-ECD SPECT Data

A. Varrone', M. Pagan?, D. Salmasc®, E. Salvatore®, V. Sansone®, F.
Nobili®, G. Rodriguez®, P. Barone®, 8. A. Larsson®, G. De Michele®, A. Filia®,
5. Pappatd’, M. Salvatore®; 'Sicstructure and Bicimaging Inst, CNR,
Naples, ITALY, %Inst. of Cognitive Sclences and Technologles, CNR,
Rome, ITALY, sDept, of Neurol, Sci., Univ. Federico il, Naples, ITALY,
“Dept. of Biomorph. and Funct. Sci., Univ. Federice iI, Naples, ITALY, °Clin.
Neurophewsiol., Dept. Endocrinol. and Metab. Sdi, Univ. of Genca, Genoa,
ITALY, "Dept. Hospital Physics, Sect. Nucl, Med., Karolinska Hospital,
Stockholm, SWEDEN.

Progressive supranuclear palsy (PSP} is an akineticrigid syndrome that could bhe difficult to
differentiate from Parkinson's disease (PD) based only on clinical criteria, paicularly at an early
stape.  Various  neuroimaging  techniques  and  mothods  (structural-MRUDWI-
MRABMPET/SPRCT), including *™Te-ECD SPECT, have been propesed as teols for aid the
differentiat diagnosis. Aim: We used voxel-based anabysis {SPM2) and Compulerised Brain
Atlas (CHA)Principal Component Analysis (FCAY of ™ Te-BCD SPECT data to test whether: 1)
speeific patierns of rCBF abnormalities could differentiate PSP from conirels and TD; 2)
tunctional connection between distinet brain regions ean be found in PSP and PD. Materials &
Methods: Nine PD (6M/3F, 45téyrs, discase duration:2+2yrs), 16 PSP patients (SM/7F,
67675, disease duration:3£]yrs} and 10 controls (4M/GF, 59+16yrs) were siudied with *™Te-
ECD SPECT (Ceraspect/matrbx:128x128/voxel size:].67x1.67x1.67Tmm/Bulterworth-cut-offt -
order:10/Chang-p=0.12 ey, SPM2: images were spatially normalised in the MNI space {voxel
size:2n2x2mim), smoothed {12inm), and normalised to the plobal brain activity (proportionat
scaling). A single-subject condition and covariate madel (sex/age:nuisance variables; discase
groups:different conditions) was used {voxel-leveluncorrected p=0.001; cluster-fevelieorrecied
p=<0.03). PCA: imapes were spatially normalised in the CBA space and activity novmalised to a
global preset value (50 uptake units). Normalised rUBF brain counts obtained with a sef of VOis
were analysed with ANOVA/Tukey's post-hoe test. PCA was appticd to the VOI data to identify
sequential principal components accounling in decreasing order for the glabal variability between
the data, Statistical significance was set at p<0.05. Results ure reported relative lo the clinically
more affected side. Results: SPM2 analysis revealed relative hypoperfusion in: anterior cingulate
{AC, BA32) and ipsilateral medial frontal cortex (BAR) in PSP<Conirols (p=0.001); contralateral
AC (BA32) and medial fronlal gyrus (BA9}) in PSP<Controis&PD {p=0.061); contralateral AC
{BA32) snd medial frontal gyrus (BA9) {p=0.048} plus a rend (p=0.074) in contralateral
prefiontal cortex (BAL0/46/47) in PSP<PD. Discriminant analysis of contralatersl AC (x,y,2:-
4,25 30) peaks corrcetly classified 13/16 (81%) PSP patients CBA analysis revealed refative
hiypoperfusion  #n:  bilateral BA24/32  (PSP<Controls&PD, p<0.005); bilateral DBA23
{PSP<Controls, p<0.05); ipsilateral BA39/M40 (PD<PSP, p<0,05). PCA identified 3 factors
including: bilateral BA23Y/24/candate {PSPvs.Controls&PD, p=0.000); bilateral BA3S/H0
{PSPve.PD, p=0.019% biateral BAT/32 and tpsilaternl thalamus (PSPvs.Controls, p=0.003).
Corclusions: 1) AC hypoperfusion seems to be a distinct sign differentiating PSP from Controls
and PD; 2) PSP patients show a relatively more preserved rCBY in parictal assoctative cortex and
precunens compared with PDy 3) clusters of cortical and subcortical brain regions with decreased
{BA23/32/cundate} or preserved (BA39/40/7) yCRF ure distinet functional components of brain
abnormalities in PSP,
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Brain Glucose Consumption Deficits in Wiison’s Disease as '
Imaged by ["FIFDG-PET

H. Barthel', W. Hermann?, M. Popp’, §. Hesse', J. Schwarz®, A. Wagnes®,
0. Sabri’; ‘Department of Nuclear Medicing, University Leipzig, Leipzig,
GERMANY, “Depariment of Neurolegy, University Leipzly, Leipzig,
GERMANY.

Tn Wilsan’s disease (WD), copper accumuiaiion in the brain may result in Parkinsou-dike
symptoms, This is in keeping with our recent findings of neurotepical WE being accompanied by
a concordant pre- and posisynaptic deficit of dopaminergic neurotransiission [dn Jf New oradiol
2003]. It is unknown to a luge extent, however, how the cerebral glucose consumplion s altered
in this disorder, To answer this question, the present study was fnitiated, For that, 50 patients
with verified WD {gene diapnostics, [*Cujeopper test) widerwent high-resolution brain PET
{ECAT EXACT 1IR+ camera, Stemens/CTT) afler i.v. administratien of 378 Midg {"*FIFDG,
According to the course of the diseuse, the patients were sub-grouped as non-newrologicel WD
{n=16}, pseudoparkinsonian WD {n=9), psendoscleratic W (n=20) and mixed neurologicat WD
{5} The sevedty of neurological symptoms was cvalaated using an esteblished finear scoring
system (0=no to 4=severe symptoms). The PET datz of the WE patients were analysed by
comparing them voxchwise/on ROI basis with a normal template constructed of an age-matched
corgrol grenp {(n=15) and applying the seflware BRASS (Hermes Medical Sohaions). Dy
employing the described technigue, we found no significant {(mean z-score in RO < 2.0}
["FIFDG uptake deficits in non-neurological WD patients. I contiast, in newrological WD
patients, o significant decrease in ['SFIFDG uptake was detected bilaterally in caudate heads and
putamina (mcan z-scores = -2.0 t -3.8; p < 0.001). Most severe striatal deficits were found for
the pseudesclerotic {mean zscore = -4,5), followed by the mized newrologicat (-3.6) and
pseuduparkinsoniun (-2.4) course of the disease (p(ANOVA) < 0.0061). The tolal volume of
vosels with a z-score < -2.0 was significantly larger for the neurclogical vs. non-newrological
WD patients {35 % 29 vs. 18+ 16 md; p — 0.018). ¥or all W patients, the striatal ['51'7FDG
uptake was nepatively correlated with the severily of ncurological symptoms and posilively
corcclated with the duration of anti-copper drug treatment v — -0.61 and 0.64 (p < 0.081) for
right putamen). From these results we conclude that patients with newrological WT (mainfy}
heve a striatal deficit in brain glucese consumption. The degree of this deficit depends on the
course and severity of the discase. Furthernore, there is initial evidence that ['*FIFDG brain PET
might be suitable to menitor the efiect of anti-copper therapy. Verification of this presumplion,
however, wHl require further anulysts of the fotluvw-up examinations in our WD patients which
are currenily underway.
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Role of coupled brain perfusion and dopamine transporter
imaging in the diagnostic of cortico-basal degeneration
{CBD): a double isotope study

M. O. Habert', A. Kas®, P. Maksud', Z. Malek’, G. E! Fakhri’, L.
Lacomblez®; 1Hﬁpitai Pitie-Salpétriere, AP-HP, département de médecine
nucléaire; UB78, Paris, FRANCE, 2H6pital PiiiéSaIEétriére, AP-HP,
département de médecine nucléaire, Paris, FRANCE, "Harvard Medical
School, Brigham and Women's Hospital, Boston, MA, “Hopital Pitié-
Salpétriere, AP-HP, F&dération das maladies du systéme nerveux, Paris,
FRANCE.

Objectives: CBD is a progressive movement disorder characierized by fronloparietal cortical
degeneration and asymmetric parkinsonism. Because the clinical manifestations of CBD are
diverse, they may overfap with those of other neurndegenerative diseases, making its disgnostic
difficult. We soupht to explore the interest of simudtancous perfusion and dopamine transposter
imaging in the diagnostic off CBD, Patients asd methods: Simuitancons dual isetope 99mTe-
ECD and [231-FP-CIT studies were performed in 9 consecutive patients clinically suspected of
CBD and 9 normal subjects, using a triple-head camera with low energy, high resofution
collimators, Projections were acquired in 8 asymmetric energy windows, corrected for scatter,
cross-talk and hiph-cncrpy penctration using an Artificial Neural Metwerk previously developed
{1), ard reconstructed while modeling putient-specilic attenuation and variable coliimater
response in the projectar/backprojector of an OSEM algorithm (6 subscts, 12 fterations). FP-CIT
anid ECD stadies were spatialty normalized to respectively a FP-CIT gnd periusion MNT lemplate
using SPM2 software. Z-scores of mean cortico-cerebeflar BECD activily were then calculated a
volumes of interest obtained frem parceliation of the MNI MR sinpte subiect brain {2). Z-scores
of FP-CIT binding potential were also caleulated in the caudate and putamen, as well as indexes
of stristal asymmetry, The signilicance threshold was set 1o 1.5, Resalts: Striatal FP-CIT binding
ptential was significantly decreased in § patients, asseciated to @ pasietal hypopurfusion, thus
consistent with the diapnostic of CBD. Uptake was asymmetric for both tracers in 4 of them.
{iypoperfusion also involved asymmetrically frontal and temporal cortices, as well as sub-
cortical structures. Diagnostic remained uncerlain m one paticat, showing asymunetrie (20 %) but
normal dopamine transporter uptake, and & wilaterat parieta]l hypoperfusion (z-score = 3). IP-
CIT uptake was nonnal in the 3 remaining patients. Two of them presented a severe bilaseral
sithough asynimetrical posterior cortical hypoperfusion, consistent with (he pattern of anomalies
observed in posterior cortical atrophy. The last one showed a bilateral frontal hypopcrfusion,
suggestive of frontolemporal dementin (3). Corclusion: Histopathologieal studies have
demonstraled that « CRBD syndrome » is not specific for CBI, but may cormmespond (o ather
disorders such as Alzheimer’s disease, propressive supranuclear palsy, and fromtotemporal
dementia. Our results suppest that quantitative double isotope studies are useful in the diagnostic
of CBD paticis. 1} Ei Faklri G ef al. [EEE Trans Nucl Sci 2000 ; vol 47, 4:1573-1381. 2)
Tzoutio-Mazoyer N et al. Newrolmage (2002} ; [5, 273-289. 3) Whakabayashi K ot al
Neuropathology 2004; 24 , 79-86.
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SPM Analysis of Brainperfusion SPECT and Cognitive
Dysfunctions in Patients with Transient Global Anmesia

D. Kang, Y. Jeong, K. Park, J. Kim; Dong-A university medical center,
Busan, REPUBLIC OF KOREA.

Ohjectives: Transient global amnesia {TGA) & known uas a disease of benipn nature
characterized with clinically transient global amnesia and a variable degree of global retroprade
memoery impairment, but it usnally resolved within 24 hours. The ains of this study are o assess
the alterations in regional cerebral blood Fow (CBF) by Te-9%m HMPAO imaging with
statistical paramelric mapping (SPM) analysiy and to verify the copnitive deficits by
neuropsychological test in TGA patients. Methods: Eleven patients {M/F :3/8, 55.148.2 yeais)
with TGA and age-natched normal control subiects participated in this study, Education period
of patients was 8.1£3,5 years. Te-99m HMPAD brain perfusion SPECT was performed within |
tu 14 doys {mean duration: 7.3+£5.2 days} after the cvents to meastre rCBI. SPM images were
analyzed vsing SPM (SPMST) with Matlab 5.3 and Tudairach daemon program. I erean-Mini
Mental State Examination (K-MMSE} and Seoul Newropsychological Screening Battery (SNSL)
test was afso done within 2 to 8 days (mean duration: 3.7552.19 days) for copnilive funcliens in
& of i1 patients with TGA. Results: The score of K-MMS1 and SNSB were 3.8£2.2 and
27.5£2.9, respectively. The SPM amalysis of SPECT images showed significantly decressed
CBF in the lef inferior Fontal gyrus (Brodmann ares 9, the left supramarginal gyrus
{I3rodmann ares 40), the left posteentral gyrus {Brodmunn area 40) and the lefi preeentral pyrus
{Brodmann arca 4} in patients with TGA (p<0.0}, uncorrected). Neuropsychological test lindings
vepresented thal several cognitive functions, such as verbal memory, visual memory, phonemic
fluency and confrontutiona! naming, were hmpaired in pationts with TGA compared with normal
control. Additionally, on SPM analysis, we found leston of hyperperfusion in contralateral
cerebral hemisphere. Conclastons: Our study shows perfusion deficits in the left cercbral
hemisphere in TGA paticnts with several cogaitive dysfunctions. And we found afler clinkeal
symptoms were resobved, the lesions of hypoperfusion were still remained in some case. We
found that functional quantitutive neuroimaging study and neurapsycholepical test are useful to
understand underlying pathomachantsm of TGA.

P3i1

Tc-99m HSA Brain SPECT - a Nuclear Medicine Procedure for
Evidence of Plasma Protein Extravasaiion in Patienis with
Clusfer Headache ?

M. Richter', S. Schuh-Hofer”, L. Geworski', A. Zander', H, lsraef, C.
Reim’, G. Amold®, D. L. Munz'; 'Clinic for Nuclear Medicine, Charité -
University Medicine Berlin, GERMANY, *Clinic for Neurolegy, Charité -
University Medicine Berlin, GERMANY.

Aim: Cluster headache s characterized by episodical unilateral periorbital headache atiucks, A
remission for several months oceurs for several weeks in 90%. The hypothesis is that the cluster
headache is mediated by inflummation i the area of the sinus cavernosus. The plasma protein
extravasation is a parameter for the evidence of inflammution, This pllol stady was performed
with Te-99m HSA (human scrim albumin) brain SPECT and had the following aims: 1} Can a
tramsudation of Te-99m HSA in the sinus cavernosus ipsilateral to the pain location be assessed
during (he acale cluster headache atlack {CHA)Y ? 23 Can difterent activity ratio”s (AR) be found
during the cluster headache episode (CHE) and {he remission episade (RE)} in the ipsilateral sinns
caveriesus as evidence for an inflammation ? Methods: Five patients (5 m, aged 25-50 yr}y were
investipated, 650 MBq Te-99m HSA were injected intravenously. The first brain SPECT was
perfommed 10 minutes after injection. After that the patients reccived 1.2 mg nitroglycerin tv. o
wigger a CHA. The patients were not lreated in the first 20 minutes after tripgering of the CHA in
order to achieve a transudation of Te-9%9m HSA but were treated after 20 minutes and a sccond
brain SPLCT was performed in the painfess cendition, The separate determination of AR of the
Te-99m HSA uptake in the sinus cavernosus for each side yielded the effect variuble. Reference
region was the cerehellum, The AR were determined in region of intcrest technique after fusion
of SPECT with MRI data (software: MPI tool, firm Advenced Tomo Vision). The first
comparison of the AR were performed within the CHE. AR was received before and afier the
CHA. The sceond comparison of the AR was done bebween the CHE and the RE. Resulés: No
significant differences were found between the AR of the ipsilateral and contralatersl sinus
cavernosus in the CHE: AR bhelore CHA 1:1.02 = 0.08 (mean + 8D}, AR after CHA 1:1.20 =
(.46, AR in ipsilateral sinus cavernosis in CHE (4.3 £ 1.5) and in remission episode (4.0 + 0.9)
showed ne sipnificant differences. Coaclusions: The resulls of this pilot stady show that the Te-
99m HSA brain SPECT is not suitable for the assessment of a plasma protein ex{ravasalion as
correlate for inflammution in the CHE.

P3i2
Evaluation of Cercbral Blood Flow during Hyperthermia
using ®"Tc-HMPAO

5. Mustafa, A. Elgazzar, Faculty of Medicine, Kuwait University, Kuwait,
KUWAIT,

Introduction: Hyperthermia is a condition with significant impact on organ function, Clinical
studies indicate that hyperthermia can cause hest-stroke with cevebral ischemia and bBuuin
dumage, 1t is also known that there are casualties refated to high environmental temperature. This
study is the first to examins the direct effects of heating carotid arterfal smooth musclc which is
the main arterial blood supply to the brain, and tested the hypathesis thal hyperthermia indnces
arterial vasoconstriction and thereby decreases cerebral biood flow. Methods: Adult male New
Zealand White rabbits (n=20} werc used in this study. Carotid arferial segments were prepured
and set bp oy jsometric tension recording in orpan baths containing Kyebs solution. Cersbial
bloed flow was assessed using 7 Te-HMPAD {IV). Scintigraphic images were acquired using
zanuma camera and the average count was determined, Differences belween mean values were
tested for significance using Student t-test. They were considered significant if P<0.05. Resulls:
Heating produced reproducible temperature-dependent confractions of the caretid arntery
segments, which was proportional to the temperature. Hyperthermin to 43% O inhibited

norepinephtite  concentration-dependent confructions (EDspe=1pM, 6pM for 37 & 43v¢
respectively, n=5, P<0.05). Heating also inhibited sympathetic clectrical field stimulation (EES)
{70v, 2.5-30 Iz} evoked fequency-dependent contraclions (ab 43°C, 25 Hy response wag
reduced by d0.2£3%, n=3, P<05). The uptake of T IMPAQ was significantly roduced by
80.1£5% {n=4, P<(.01), indicaling a decrease in cercbral bisod flow. Cenclusion: Our daty
indicate that hyperthermis-induced vasoconsiriction of the carstid artery is a erueial faclor of
cerebrat ischeimia ax lustrated by sipnificant decrease of ™o HMPAG uptake, and conseanen;
beain damage of heatstroke. Based on these resulis and our previous finding of cooting-induged
vasodilatation, cooling of the nock (cold neck collar) should be considered in the treatment of -
heatstroke.

P313

18ffdg pet in the evaluation of brain funciion after extra;_
corporeal circulation.

C. Nanni, C. Pettinato, D. Pacini, P. Castellucci, M. Farsad, R. Franchi, R,
di Barclomeo, M. Sanscvini, G. Ponicne, S. Pandolfi, A. Palucd, V.
Ambrosinl, N. Monelii, S. Fanty Ospedale S.Orsola-Malpighi, Bologna,
ITALY.

Anteprade sclective cercbral perfusion ASCP is & method of cersbral protection introduced
recent years. Aim of our study was lo evaluate the efficacy of brain protection to preveat
newocogmilive defieits and jschemic buin injury following aortic arch  operations.We
prospectively studied 12 patients teeated with aortic arch aperation with ASCP aceording to the
Kazui technique and 8 paticnts aged and sex matched treated with elective on-pump CABG.AH
patienis underwent 3 PET scans: the first before surgery, the second within the first week after
surgery and the third delayed 6 monihs afler surgery PET scans (15° em, 2° trans) werc acquired
30" after the infection of 370 MBg of I8F-FDG witk GE ADVANCE Nxi scanner.Images were
reconstructed with a standard OSEM 2D iterative algorithm and the segmented attenuation
cortection was applicd All hnages were visually inspected by an expert nuclear medicine
phiysiclans and no areas of significant sbnormalities, i1 terms of 181-FDG uptake, were
detected AH 20 patients acquired before surgery, 12 from the sortic group and 8 from the
coronary group, were wsed as contral group. The two groups after sivgery and the two groups
delayed were separately analysed and compared with the control group using SPM2 soltwere ina
voxcl-wise manner.A 2-sampfe test {p<0.003, uncorrected) was used for statistical analysis and
signilfcant voxels were projected onio the 3D render brain for visualization of the t-score
statisties. The coranary group didn't show any sigaificant statistical differcnces from the control
group for both the post surpery and the defayed scans. The post surgery aoriie group showed an
arca, focated in the occipital lobe, of statistically significant reduction of glucose uptake
compared t the control group, The same area got nonmal in delayed images Neuropsychological
assessments showed no significant difference in pre-surgieal, carty and delayed post surgical
tests.Our preliminary résulis show that ¥FDG PET could he an usefo] tool o moniter brain
damapes after extra-carporeal circufation. Glucose hypo metabolism tn early scan in aortic group
needs to be conlirmed and further investigated.
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Improved Diagnosis of Moderate Alzheimer's Disease by
Optimising Counts Normalisation. A CBA-based Principal
Component Analysis of Perfusion SPECT

B. M. E. Pagani', F. Nobil®, D, Salmaso’, C. Jonsson®, M. Finnbogason’,
C. Rickman®, S. A. Larsson®, G. Rodriguez’; 'Institute of Cognitive
Sciences and Technolegles, CNR, Rome, ITALY, “Clinical Neurophysiciogy,
Dept. of Endocrinclegical and Metabolic Sciences,University of Genoa,
Genoa, ITALY, *Dept. of Nuclear Medicine Karclinska Hospital, Stockhiolm,
SWEDEN.

Atm! Tn brain perfission SPECT stodies normalising voxel intensity to values chosen with
different modalities might affect the results in group comparisans. Already in the moderate phase
of Alzheimer's Discase (AD) decreased count density distribuiion involves a kage amount of
voxels not onlby in parictal and temporal cortex but more diffusely across the brain. Including
thetr vaiues o celealate the common denominator chosen for normalisation conld result in lower
analysts sensttivity, The aim of this study was o nomadise the data sets of moderate AD and
normal contrals {CTR) to a vaviety of common denominators representing voxels with different
intensities and to identify those yiclding better groups discrimination. Muterial and Metheds:
Thirty-seven CTR end 27 patients with moderate AD {mean MMSE score: 14.6) were
tnvestigated with S9mTe-HMPAO and SPECT. Raw data were normalised to 8 common
denominators tanging from the average of the 40% of voxet with (he lowest nleasity value to the
average of the 80% of voxels with the hiphest intensity value. Principal Component Analysis
(PCA) was implomented for cach normalisation on 27 ¥OIs in each hemisphere, thus idemifymg
the factors o be anabysed, The statistical differences relative to each narmaiisation procedurs
were assessed by ANCOVA and step-wise discriminant analysis was performedyto assess the
concordance between SPECT data and clinical dingnosts, Resulis: PCA grouped VOIs into a
number of factors ranping from 7 te 12, varying with the common denominater chosen. Four
factors including regions from anterior cingulate cotfex, frontal pole, leRt temporal pole and
visual ecortex, respecitvely, were highly reproducible acress the 8 different normalisation
procedures. Group difference between AD and CTR was significant after normalising the raw
data for the average of the hiphest 20%, 40% and 60% of total counts. The corresponding
accuracy values in discriminant analysis were 83%, 83% and 91%, respectively. Conclusion:
Grouping of VOIs into factors varied across the different normalivation procedures, Normalising
the raw SPECT data {or the highest 60% of the total counts resulted in a better discrimination
between AD und CTR reaching disgnostic sensifivity and specificity of 89% of 92%,
respectively,
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P360
['“JADAM SPECT in Primate Brain with and without
Fluoxetine Pre-ireatment

W. S, Huang', K. H. Ma% 4. C. Liu'; 'National Defense Medical Center,
Taipei, TAIWAN REPUBLIC OF CHINA, Tri-Service General Hospital,
Taipei, TAIWAN REPUBLIC OF CHINA.

['"PIADAM is & new radioligand spesific for serotonin transporters. In this study, we evaluated
the specificity of ["PIJADAM afler pre-medication with fluoxetine fn primates. Metheds: Two
healthy primates (Mucaca cyclopisy were studied. Before belus injection of I'BHADAM (150
MBua}, the Huoxetine(Sma/kg)was administration intravenousty over 25 min. Dynamic SPECT
studies were perlormed afier administration of [MJADAM for 4 h using & dual-headed camera
cquipped with ulitrahigh resolution fan-beam collimutors (GE, Millennium VG Hawkeye).
Simple [ 1 ADAM SPECT without pre-medication with fluoxeting was also performed. Except
for visual inspection, specific uptake ratius (SUR) of midbrain (MD), thalamus (TH) and striatum
{S8T), using cerchellum as roference were measured. Results: The simple ['F[JADAM SPECT
without pre-medication with fluoxetine showed a prominent uptake of IBLADAM in the MB,
TH, and ST whereas the cercheilum had litile uptake. The SPECT of fluoxctine pre-treatment
showed enbanced initial uptake of ["IJADAM in the whole brain, However, the brain
[ ] ADAM uptake was gradually diminished after 1 hewr of SPECT imaging, The SUR of M3,
TI3, and ST in the fluoxetine pre-treatment studies were marked lower than those of single
["*HADAM injection studies. There was ne major side effect found during and after imaging.
Conclusion: The brain distribution of "F1-ADAM in primates appears correlated will the known
distribution of SERT. The transient increase of ['PIADAM in the whole brain shonly after
["*TIATIAM injection may represent non-specilic cirewlatory uptake due to fluoxetine blockade
of serotonin transporters ouside the brain. The decreased SUR of MB, T, and ST in the
fluoxetine pre-treatment studies suggest | P IADAM was high specifie for serotonin transporters.

P361
Dopamine Transporter (DAT) imaging in the canine brain

K. Audenaert’, K. Peremans?, |. Gosthals®, F. De Vos®, C. De Sadelsar’,
C. De Sadelear®, H. Ham®; 'Department of Psychiatry, University Hospital,
Gent, BELGIUM, ’Department of Medical imaging, Fac Vaterinary
Sciences, Gent University, Gent, BELGIUM, Division of Nuclear Medicine,
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IntroductionSince patients with Parkinson's discase are reported to have comerbid depression m
50% of cases, SSRI are regularly used as antidepressive treatment. SSRIs selectively block the
Serotonin Transporter {SERD) and hereby increase scretonine in cortical and subcortical
regions.[1231]FP-CIT SPECT {DAI-scan, Amersham) is used to assess Dopamine transporter
{IAT) binding index. This tracer is threefold more selective for the DAT compared to the SERT
and in striatum, DAT is 30-fold more present compared to SERT.Tn this study we investigate the
feasibility of [123F]FP-CIT receptor imuging in the dog and the feasibility to study the effect of
S8R5 on the DAT in the dog brain MethodsTwo healthy fomale perman shepherd dogs (age 2y
and &y} were included in the siudy.[12313FP-CIT (DATscan, Amersham}) was used to caleulate
the DAT binding index. Dogs were injected [1230FP-CIT (185 Mhq) and scanned after 3 h
during 20 minutes. SPECT imaging was performed with a triple hended gamma camera (cquipped
with Righ resolution fan beam collimators (FWHM 7.8 mm). ROls were placed on (he activity
distribution in (he MRI neuroanatomical vegion of the stristum. The corebellar cortex was used as
a refevence region since the cerebeltum is void of DAT Dogs were scanned in blank conditions
and were scanned after administration of citalopram and sertralin (SSRIsy b physiclogical
doses. ResultsThe blank scan experiment revealed the highest binding index in the striatum.
Binding in others regions was neplipible. After administration of citalopram (0.25 mg/kg) or
sertratin {1.25 mgfkg) the hinding index in the strlalum incressed with a mean of 18D%
.Discussion’The SERT blocking siudy with citalopram and sertralin assessed with [1230FP-CIT
SPECT demonstrated that the strintul/cerebeliar ratio is increased after admimisation of an SSRI.
These results are compared with the existing Hierature in animals and humuns and hypotheses
explaining this finding ave penerated. ConclusionAt first, this study demonstrated the feasibility
of [123JPP-CIT SPECT in dogs. Since radiation barden s Jess an issuo in ankual studies, the
effect of different SSRIs at different doses can be compared in a within-subject desizgn.Secondly,
since the administration of a single dose of 35R1s incteased the stristal/relerenve region 123140~
CIT SPECT binding index, this finding must be further explored in human experiments,
especially in Parkinson's Disease paticnts that have a reduced DAT/SERT ratio in the striatum,
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Functional Follow-up of Schizophrenic Patienis
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Adm: We evaluated repional cerebral blood liow (rCBIF} changes in schizophrenic patients after
substitution of haloperidol by rispetidone, conelaling differences in symptomatology and brain
perfusion caused by different effeets of these drugs, which is important because of the nom-
uniformity in follow-up of schizophrenic paticats and incosistencies m tCBF findings sccording
to differcnt conventional and atypical antipsychotic treatments. Materinis & Methods: 29
patients who mot DSM-1V criteria for schizophrenia were included in the study, all treated with
hutoperidel, Patients symptoms were asssssed using Positive and Negative Syndrome Scale on
the day of their firsl single photon cmission tomography (SPECT), which was performed 45
minutes after injection of [1[0 MBg of o athyleysteinate dimer. Both protacols were
repeated three months after substitution of haloperidol by risperidone. We performed intrasabject
analysis of the same repions between twa SPECT studies and correlated symplom dimensions to
bruin perfusion. Descriptive statistise, parametvic (t-test) and nonparametric (Wilcoxon test
methods of determinstion of differcnces, as well as Pearson correlation betwesn symptoms and
vCBY, were applied in data processing and analysing. Reswits: We found significant decrease in
symptotn score dimensions, suggesting clinical improvement ufter substitution of hatoperidof by
risperidone, as well as the frequency and the intensity of extrapyramidal side effects. We found
hypofrontality in both SPECT stadies, but even we noticed slightly higher perfusion rates in the

serond study, the differonces were ol statistieally sigrificant, except for the lower perfision in
the right central region. Signilicuntly increased perfusion was found in inferior temporal region
bitaterally and decreased in (halami, both siightly greater on the right side of the brain. In both
studics and in most of the regions, we found righi-feft hemisphere assimetry, There were
nmerous coerelations between symptoms and locoregional perfusion which changed after
risperidone treatment and clinical improvement, Cosclusion: Comparing two SPECT studies in
the sume patient, we had the possibility to eonfirm functional impainments and Follow up TCRF
changes during differont antipsychotic vegimens, thus ohjectively evoluating therapy response.
Symptoms correlated with dysfunction in various regions of the brain, following diverse
{ateralisation paiterns, Accordingly, different types of antipsychotics with difterent affinitics for
many kinds of receplors in different ways madifics brain porfusion. Psychopathological
improvement and the drug by its own mechanism aiterate correlations betveen symptoms and
cerebyal blood flow in particutar brain regions.
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Aim:Clozapine is a second generation entipsychotic drug with superior therapeutic action,
however its mechanism Tias niot been fully undersiood. The aim of study was to investigate the
clozapine effect on rCDF and lo test the comelation between the perfusion changes and
clinical/nourocognitive response in schizophtenia. Material and method:Fifteen schizophrenics (7
f, 8 m, 29.5 = 8 yrs) who met DSM-IV criteria were studied. Patients were given clozapine after
one week of drug free interval. Psychopathology and nevrecognitive functioning were assessed at
bascline and 8 weeks aller mikiation of tremtment. Psychopathology was assesscd by PANSS.
Paticnis were divided into subgroups according to % PANSS chiange with therapy, Six patients
were responders  with more  than %25 decrease  In PANNS, while 9 were
nonresponders, Rudiontelide imaging was performed before and 8 wecks after clozapine therapy.
SPECT study was performed siler injection of 74¢ MDq 99mTe-HMPAO (dual-headed camera,
matrix:128x128, pinek 3.0 mm, 128 projeciions). Aftenuation corection wus applied. The
caleuloted mean counts/pixel for cortical and subeortical ROPs according io the Talafruch’s atlas
were divided by eerebellar {C) mean counts/pixel values (o ohtain perfusion ratios. In addition,
ratios for frontul/busa! ganglie and frontai/thalamus were culeulated.Results:Cortical region/C
perfusion ratios did not change signilicantly after treatment and they were not different
significantly between aroups at baseline and afler teatment, However, subcortical! C ratios were
signiticantly lower in responders after reatment bilierally (L Thalamus/C: 0.87 & 6,10 va 1.04 =
0.08, p=0.005; L. Basal ganglia/C: 0.86 + 0.09 vs 1.08 = 0,09, p=0.009; R Thalamus/C:0.86 +
.09 vs 1,04 = 0,78, p~0,003; R Basal panglia/C: 0.85 £ 0.11 vs 107 + 0.09, p=0.001}. Lefl and
right Prontal/basel ganglin vativs were higher in responders compared to nonrcsponders,
indicating relatively better perfusion of fromal cortex (L 1/BG: 0.9% + 0.13 vs 0.83 + 0.09,
p=001; R F/BG: 1012 + 0.03 vs 8.826 4 0.12, p=0.02, respectively). Responders showed higher
% change in frontal/sabeortical perfusion ratios { L Fltha! %139 £ 9 vs 3.2+ 15, p= 004, L
lifbasal gang,: %1648 £ 6.5 vs -5,8 (5, p~0.005; R P/basul gang: %147 £118 vs -2.6 % 14,
p=0.03).Conclusion:}t seems that clozapine causes relative crease in bilateral fromal cortex
perfusion and refative decrcase in bilateral subrortical perfusion in schizophrenic patients with
clinical hmprovement in shori-term. in contrast, unresponsive patients have relative higher
perfusion in subcortical regions,

P64

Increased rCBF in Atypical Depression as compared to Major
Depressive Disorder and Normal Controls. A SPECT study.
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Aim: Alypical Depressien (AtD) is a subtype of Myjor Depressive Disorder (MDD} and i
considered 1o be neurotic in nature resulting in an increased psychopathelogical response to
externul stimsuli, A previous study found that AD as compared Lo normal controls {CTI showed
slobal brain hypoperfusion, especially in the night frontal lobe. The aim of the present study was
1o assess repional ccrebrat blood flow (rCBF) difiercnces at hemispheric and Volume of Interest
Tevel hetween AtD and MDD pationts and (TR, Material and Methods: Eleven ATy and 12
MDD owpatients and 23 CTR were studied. $9mTe-HMPAG SPECT, using 8 three-headed
paimma camera, wus performed and group enalysis was caried out by a Computerised Drain
Aflas able to standardise brain anatomy in 3D space. The uptake in 27 functional sub-volumes
{VOIs} of the brain bilaterally, including the most of Brodmann aress (B), basal gangiia and
thulamus, was analyzed by ANOVA. The sipnificance tevel was sct at p = 0.05. Resulés: No age
difference wus lound belween the groups. ANOVA showed a significant hemispheric difference
fp<0.001) and 1 VOF*graup interaction (p<0.001). In the CTR/AID comparison, there were
significant rCBE differences in ne.caudutus (p<0.025} and in vight hemisphere (p<0.005). A
significant «CBF difference was also found in MDIVAID compatison in B3, Tn alt these regions
there was a rCBF inerease in Atd as compared to the otber groups. Conelusiva: This study
confirms previous findings of neurohiological abnormalities underlying Atypieal Depression.
Atypical Depression as compared to Major Depressive Disorder showed increased rCBY in
paricial associative cortex, previously deseribed as the core perfusivn deficit in depressed
patients, Furthermore, we found i Atypical Depressian paticnts as compared to normal controls,
raised TCBF in ne.caudatus, gathering all norvons Fbres Irom associative cortices, and in the
whote right hemisphere, known to be involved in processing emations. These findings confirm
fCBI changes in psychistric disorders and support the concept of considering Atypieal
Depression reactive in origin.
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