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1092l AD &tX}F(mean age: 72.7+6.62, MF2/8)2 tiAae =2 MMSE 2282z E stXlZ2 mid ADol & &tstiond
'8F—FDG PET/CT®t MRIE Al#stict. F-FDG PET @42 biograph PET/CT (SIEMENS, Knoxvile, TN, USA) 271 S
0]835101 3D ZEofA HAZ AUCHFIg. 1). Y42 128x128 HEZ A0 63 £2lo|Ag CipdAlg zin 2t 5(A3 7|
= 1.72mmx1.72mmo| 2 HHFH = 243mmE stHch CT E3AWE Ho| Zh4 2 X (segmented attenuation correction :
SAC)E2 Al stdon| 370-925 MBq(10-25 mCi)el "“F-FDGE HW FAbsto] 158 Zob A7stof @& HAS gl
{emissionftransmission: 152/5&) Z& Y42 OSEM(ordered subset expectation maximization) #HHie g2 PAX M ot
Ch(16 subsets, 6 iteration reconstruction).
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1) Realignment} coregistration: & 42| realignment= 2t G &toll Al 9 rigid-body transformation parameter A& ol o3 <
=D JFECR MFstE Mg *‘*“?Iﬂﬂif | xststo| 8 melo|E & ZA™eich malM X Y, ZolAM rotation,
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2) spatial normalization &t smoothing (S2t& 72fef HEH2): U™ ez SPMIM 2t dale] &FE Montreal
Neurological Institute (McGill University, Montreal, Quebec, Canada)oll Al M Z3l= standard templates off & &t517| &l leat
square S ALEsIA d] 48 16 parameter affine transformation BHHe =2 T 5UCt B4 37| 2x2x2 mmz 22 &
Tatetd O HIE L2 258 FDG-PET HE8 g4 (x, y, 2) v2d SHAE (7,9, 7)ol ZE=EE st ACH cf
ot MUY ZFE -7878 mm, -11276 mm, -50:85 mm=Z 3si3ict S Z8l dMo zXMel =Ho=z ™SIz HsiM
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€ AL2BsHX] gkt 25mmel cutoff2 16 nonlinear iteration 2H © 2 medium nonlinear regulaizationdtl 2 3-dimensional
piece-wise nonlinear matchingoll 2|8l 2rCt st o £ 5H AAH LS =Het0] Hu e Al 20 isotropic Gaussian kernel
2 ZHHFs0 NS E3H|(signal-to-noise ratio)E =017 A FWHMul width at half maximum)& 12mm=z &t
Ch. PET 242 FAE 2AlS3E & MAle Aalsel &0l & sixstr] #ls] v|2) e 2Hproportional scaling)2 2 & x| 2|
Ho ol oF g0 " wAbs 2ol 500 H =% A5 & 7EHglobal normalization) sti2n X2 HAE Ztel
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3. EAEYN
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1. Group analysis between control subjects and AD

AD EXxte} MAtel D& 3te| v|WE p-value 0.0101 A extent threshold 100 S =2 E4{atqict YA M=E 25 £
= =X (both temporoparieta) 2t 2k& X T 3| E(both frontal cortex), ¥E Al AHthalamus) 12| 1 o| &8 (both caudate)oll
M ALK B2} AU HEY T E2 voxel levelol Al Z 2ol Z=2.8201l A Z=4.130f] o] 20{ 10H F 6YolAM extentstr] &
aE 2cl 244350 60%7} hypometabolic patterng 2911, SH Y I ZollM = voxel leveloll Al Z 240l Z=3.740ll A Z=5380l
ol2m 104Z 9YolA extentstH ZE435101 90%7F hypometabolic patterns & At

Table 1. Regions, values of voxel and coordinates of the significant clusters with decreased metabolism in pateints with AD

compared with control subjects.

Talairach
voxel voxel ] )
coordinates Region
level plunc)
{mm}
{7} X y Z

AD<Normal 574 0.000 -42 36 -12 Left Cerebrum, Frontal Lobe, Middle Frontal Gyrus,Gray Matter,Brodmann area 11
5.40 0.000 -16 60 14 Left Cerebrum, Frontal Lobe, Superior Frontal Gyrus
538 0.000 -42 30 -4 Left Cerebrum, Frontal Lobe, Inferior Frontal Gyrus
349 0.000 -10 -64 8 Left Cerebrum, Occipital Lobe, Cuneus
347 0000 4 -40 28 Right Cerebrum, Limbic Lobe, Cingulate Gyrus,Gray Matter,Brodmann area 31
589 0000 14 -60 6 Right Cerebrum, Limbic Lobe, Posterior Cingulate

E£5 Y 12 9| voxel leveldll M= Z 7to] Z=3.6601A Z=52201 oj=0{ 10HF 8ol EXpo} Hatolof Hish extentstAl Za
5401 90%7t hypometabalic pattern2 2 ch, oj Asio M= voxel levelol M Z Ztol Z=35301 A Z=4510] O|2 = L}EIGD
1045 8Holl A ZtA5H0d 80%7t hypometabolic patterns HEch AlA2 voxel levell Z 240l Z=4.692 10 Z 9oflA

decrease= 0 90%7} hypometabolic patterng2 22icCh.
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Fig.1. SPM analysis results superimposed onto an MRI template. Areas with decreased

regional glucose metabolism in the patients with AD in comparison to the healthy

controls are presented in  hot color (uncorrected p<0.01)

Fig. 2. We obtained that the MMSE co-variation analysis were
not significantly different group analysis.

2. MMSE covariation analysis
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Metabolic impairment pattern analysis of the Alzheimer's disease

Rahyeong Juh*, Changuk Leef, Yongan ChungT, Boyoung Choe*, Taesuk Suh*

Department of *Biomedical Engineering, rPsychiarfy, "Nuclear Medicine,
The Catholic University of Seoul, Korea

Several MRI studies have reported reductions in temporal lobe volumes in Aizheimer's disease (AD).
Measures have been usually obtained with regions-of-interest (ROI) drawn manually on selected
medial and lateral portions of the temporal lobes, with variable choices of anatomical borders across
different studies. We used the automated voxel-based morphometry (VBM) approach 1o investigate
gray matter abnormalities over the entire exiension of the temporal lobe in 10AD patients (MMSE 22)
and 22 healthy controls. Foci of significanily reduced gray matter volume in AD patients were detected
in both medial and lateral temporal regions, most significantly in the right and left posterior
parahippocampal gyri. At a more flexible statistical threshold (P<0.01, uncorrected for multiple
comparisons), circumscribed foci of significant gray matter reduction were also detected in the right
amygdala/enthorinal cortex, the anterior and posterior borders of the superior temporal gyrus bilaterally,
and the anterior portion of the left middle temporal gyrus. These VBM results confirm previous findings
of temporal lobe atrophic changes in AD, and suggest that these abnormalities may be confined 1o
specific sites within that lobe, rather than showing a widespread distribution.

Key Words: Alzheimer's disease, voxel based morphometry
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