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MCI % & & IZ amnestic MCI,
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MCI £ § 2 HESEZHA TS (Petersen et
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EH¥ESTIE, “Ageing-Associated Cognitive
Decline” (AACD) tWwoHE&ZERIEL TV 5
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2001) 23, £d & 25 MCI, AACD Wi iz
DT b KRB IEFFELFRICE T 2015%
RN TS,

IR, EREHETTEOFRIC LY, BE
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REEE LTz, CORRICEDE, /—< IV EE9
% (55 43/Zc 48, I F s+ SD 72.7+5.0 %),
PD-1SD #£ 33 4 (18/15, 72.6+5.1), PD-1.5SD
BE194 (9/10,72.2+5.6) WHHEL, oD
PRI MRI 3D-T1 A E R B L O T~
ECD 2 & % SPECT o= iT L7z, &5,
EHMCER, Bl EEEZIR NG
»olz,

GEZE MRI 218

15T MRI scanner (Symphony, Siemens,
Erlangen, Germany) % f\>, MPRAGE #12
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Table 1. Regions and peaks of significant decrease in rCBF after correction for
partial volume effects (t-test, p<0.01, uncorrected for multiple compari-
son, ext 50)
Region coordinate
BA K t-value X Y z
PD-1SD<Normal
R Precentral gyrus BA6 303 3.72 48 —4 30
L Precuneus BA7 276 3.25 —14 —56 43
L Middle frontal gyrus BAG6 166 3.07 —16 4 46
PD-1.5SD<Normal
R Middle temporal gyrus BA19, 39 1,125 3.63 26 —86 26
R Precentral gyrus BA6 286 3.45 50 —10 28
R Inferior frontal gyrus BA47 331 3.26 34 35 2
R Precuneus BA7 135 3.14 24 —58 43
R Inferior temporal gyrus BA20 60 2.711 40 —18 —16
L Postcentral gyrus BA47 50 2.60 —51 —16 28
PD-1.5SD < PD-1SD
R Precentral Gyrus BA 44 364 3.38 48 8 11
R Middle Temporal Gyrus BA 19, 40 1,069 3.26 42 —=79 19
R Supramarginal Gyrus BA 40 3.22 59 —47 23
L Middle Temporal Gyrus BA 21 169 3.11 —50 -1 —13
R Parahippocampal Gyrus BA 35, 36 648 2.51 26 —15 —24
R Middle Frontal Gyrus BA 10 253 3.00 32 49 18
L Precuneus BA7 148 2.88 —10 —74 37
L Parahippocampal Gyrus BA 35, 30 428 2.85 —22 —25 —24
R Medial Frontal Gyrus BA 10 104 2.59 6 48 —6

BA : Brodmann’s area PD: Pre-Dementia
Note. Results are listed by clusters and in decreasing order of peak ¢-value.
Cluster size is indicated by the value K, which represents the number of significant

voxels in the particular cluster.

Coordinates were according to the atlas by

Talairach and Tournoux (Talairach and Tournoux, 1988).
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SPM99 % w7z, /—~/) & PD-1SD, PD-
1.5SD @ 7' Vv — 7T DFER % Fig. 1 72 5 I
Table 1 12733, PD-1SD T3/ —~<VickkL,
AeRERIE, AEEETEY, 22 FPRTSEENC MR T

2R stz (Fig. 1-A). PD-1.5SD Tl A
HER, AEBRTEF 02 AN B MBI Tyt
ETHRH 517z (B). PD-1SD & PD-1.5SD
DOEERIEE 12 3> T, PD-1.5SD ¥ PD-1SD
&P U CAERRATES, WEEEEIC B W TH
BEAMBEETEZEL Twie (O).

2. VBM

Fig. 2 & Table 2 12 VBM 2 & 5 Bt thEE D
R Z2/RY, PD-1SD T3/ —~< Vv & gL T
AN, AT, ZRRBICIKaEE
EDET 2387 (Fig. 2-A). PD-15SD T,
A ETEE, AHEEAEREIC CERRIKHEEE
DIE T2 DTz (B). PD-1SD & PD-1.55SD @
FEM L 12 38\ T iZ PD-1.5SD T I {fl ¥ )& £
FIBWTHRRIKOEEEDERT 2RO 2

IHRERE S DBKIMHT 6 & OTEREZEAL — SRR AARET I 36 1 5 #EWTIT7E
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b, RiFEEEENHLS R 2 NS, S,
Tz P LIEMRE R T L7z L7T11 AOREERH» S
i, M, BEFREBRE LM, B
ZRROTFEH LY 1SD, 1.5SD DA EE x5
= EBAERNC PD-1SD, PD-1.5SD & X4 L7z,
PEkROIMETIZ 24 SHHiBE Ay VAT E LT
b DML WD, KEFEONREICHB ) % Mini
Mental State Examination (MMSE) D55

FIZLHIT 27T S ETho72, 2D XD,
R E % & O I RARE OEE S H -
THIFE B ER 2R E LTz SRS
D1 ORI D 5.

RIZHEATEHE (Kogure et al., 2000, Ohnishi
et al, 2001) BB/ —~<VT—FX—A{E

Table 2. Regions and peaks of significant decrease in Gray Matter Density (t-
test, p<0.01, uncorrected for multiple comparison, ext 100)

Reci coordinate

ion
celo BA K t-value X Y z
PD-1SD<Normal
R Inferior parietal lobule BA40 149 3.37 38 —43 39
R Precuneus BA7 184 2.91 20 —52 50
L Caudate tail 122 2.79 —34 —29 —4
PD-1.5SD<Normal
L Middle temporal gyrus BA19, 37 870 3.56 —44 —81 19
R Parahippocampal gyrus BA20 219 3.06 18 —35 -3
L Uncus BA28 310 2.85 —28 5 —20
PD-1.5SD<PD-1SD
R Parahippocampal gyrus BA35, 36 759 3.96 26 =27 =27
L Parahippocampal gyrus BA35, 36 199 3.13 —20 —25 —24

Note. See footnote of Table 1.



— 268 — Dementia Japan Vol. 18 No.3 December 2004

Fig. 1 Significant reduction of regional cerebral blood flow after PVE correction
A: Pre-dementia-1SD (PD-1SD) showed reduced perfusion in It. precuneus and rt.
premotor compared to normal. B: Pre-dementia-1.5SD (PD-1.5SD) showed reduced
perfusion in the rt. hippocampal region in addition to the rt. precuneus and rt. premotor
compared to normal. C: PD-1.5SD showed significant hypoperfusion in It. precuneus
and the bilateral parahippocampal gyri compared to PD-1SD. (p<0.01, uncorrected for
multiple comparison, extent 50)
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Fig. 2 Significant reduction of regional gray matter density
A : PD-1SD showed reduction in rt. inferior parietal lobule and rt precuneus compared to
normal. B: PD-1.5SD showed reduction in It. middle temporal lobe and rt. para-
hippocampal gyrus compared to normal. C: PD-1.5SD showed significant reduction in
the bilateral parahippocampal gyri compared to PD-1SD. (p<0.01, uncorrected for
multiple comparison, extent 100)
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O E T b b IL, FRIC @ 2 AL
EldwoTh, EWFEAKEDRE 2 OHERK I
BRI HEL > Twa, L LSEIOEE IR
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AL T3 EBbh 5 S b RIS ORHED D
5.

InFETIK, BH7AVYNA T —RIIBWT
EHPREIERER 36 & OEERTES T O M SR 23K
T35 EMEMEINTE (Minoshima et
al.,, 1994, Matsuda, 2001, Nestor et al., 2003).
L LEHEOELZ OfERTIE PD-1SD & PD-
1.5SD 12 B> THAREHRES T DM FUE T 13580
S5NT, BEFERIZB W T O AMFIE TR 5
Niz. ZOFRP S, ek, HREIEE, #©
AR & —FE ST Wiz ¥ AD o i i 2 13
BERTER D SR E D, HRREIEINICIE DY 5 Tua
Lo LHHITE 3,

MR DB 2 ERE L DG CERT 5 &,
fMRI %> PET 12 & % BUSFER D KGR 2> & , BEH{
AL EY — FElBOBFECEE L Twa Ewn
SEREN T XN T 5 (Lundstrom et al., 2003,
Backman et al., 1999, Krause et al., 1999), %
7z, BEATES & AR ER O RERE D ZESICBA L T,
McDermott 5 1%, #REELE2 T E Y — F &
BORSIcB LTI VRES N3 DcxL
T, BRI = ¥ Y — FEEROBFET L Y BRE
INzEFEL T3 (McDermott et al,
1999). TxEEHMEE LTRALI Ny T
) — 1 category cued recall ThH % & I 5
5, BEFESOMBETIZZEY — FEROBFE
CATBOBRERE R & 5 2 TW A AJREE 1 E 2
55, ZHhIZEFKRT 2 D2 PD-1SD, PD-
1.5SD & & I EBFTEFIC MK T 2o 7z &
WO PN OFERTH 5. EBHTE I EEES)
DN, FhE, ETEFELIFMmE L THsSNnT
&7 LFEDOFBO v A 7 AR BWT,
EEHIEFIEY —F > 7 A E Y — A CTLED
TEY— FEECET 2F200 0 HELHED
2w b — 2 OREERIC R > TWD I L
SMZENTWS (Nyberget al., 2002), L7z
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o THEBFTEF O MK T 2% category cued
recall FBEEOEA S E KL T3 v S R
BETE2HDTHS., bokd, PD-1SD
% PD-1.5SD B3EBOE 2 2IEFEHETH S &
ZAEPHVDIET =T 47727 M LTIDRT
HAnfFoninfigt b EETE kv,

K1z PD-1SD & PD-1.5SD o # [ b 1z &
0, PD-1.5SD & C Wifila & 5 1al, Z2niisc A
BRIMFEET 28072, 51 AD o SPECT T
FEER COMBIE T RO sk nweE 2z
5N TWeh, Matsuda 51k PVE filE2 9 %
ZEiZkY, B AD THHWEEREOMBET
PROONDE ZEEHMEL TWwb (Matsuda
et al., 2002), VBM D5 & L T PD-1SD T
A THENECREOEE 2RO 12120 Th -
72D L T, PD-1.5SD T3 AAHEEEE % &
I ERNEE PR CIKAE OB RS EiE 2 R0
7z. Ohnishi & 1% VBM 12 T AD T3 Y55,
FRCIRNE COEMERH 5 2 L 2HEL T35
(Ohnishi et al., 2001)., Z® X 5z PD-1SD &
PD-1.5SD O E AW Xy — 2 FFEML T 3
73, PD-1.5SD TI3¥EAEENC B\ TIMiAME
TL, BREBHIZLEHFLZEL T, ZOZ L
75, PD-1SD & PD-1.5SD 2 338 EM H %
Z &, EHIEIX L VRN EIT LI RRE
ThbZE, §kbb PD-1.5SD & IZBEic AD
DOBFEHATH 2 REENE 2 S5,

B2 3L EON 5L OREEEEE R B X Ol
BEHGR O E 1 £ L IBILTw 3, 20
F—% & PD-1SD, PD-1.55D ® AD ~D %
7%, ZLTAD BT L T r—2ADFH
AFZFTHL T T ENSHBOTETH 5.
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Regional cerebral blood flow change and gray matter loss in mild cognitive
impairment : a community-based study

Kiyotaka Nemoto"?, Fumio Yamashita®?, Takashi Ohnishi®, Etsuko Imabayashi®,
Kentaro Hirao®, Hiromu Yokozeni?, Megumi Sasaki?, Katsuyoshi Mizukami?,
Hiroshi Matsuda®, and Takashi Asada?

UDivision of Psychiatry, Tsukuba University Hospital (2-1-1 Amakubo
Tsukuba, Ibaraki 305-8576 Japan)
2Department of Psychiatry, Institute of Clinical Medicine, University of
Tsukuba (1-1-1 Tennodai Tsukuba, Ibaraki 305-8577 Japan)
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In this study we investigated the abnormalities of cerebral blood flow and cortical atrophy
of pre-dementia subjects in a community using Tc-99m ECD SPECT and structural MRI.
First, a neuropsychological test battery was administered to 1711 community-dwelling individ-
uals aged 65 years and older. Three groups of participants, namely normal, Pre-Dementia-
1SD (PD-1SD), and PD-1.5SD according to the mean value and SD gained from the test
participated in the study. Thirty-three PD-1SD, 19 PD-1.5SD, and 91 normal subjects under-
went both whole brain structural MRI and Tc-99m ECD SPECT. SPECT images were
corrected for partial volume effects (PVEs). Using SPM99, voxel based group comparisons
were made on the PVEs corrected SPECT images and voxel based morphometry (VBM) was
applied to gray matter extracted from MRI images. Hypoperfusion in precuneus and right
premotor cortex is found in both PD-1SD and PD-1.5SD. In addition, the PD-1.5SD individ-
uals showed hypoperfusion in parahippocampal gyrus. VBM showed hippocampal atrophy in
the PD-1.5SD individuals. These findings suggest that PD-1.5SD indicates the very early stage
of AD, and the PD-1SD appears to precede the PD-1.5SD.
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