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%2 TIHXE AD

tau

(oa/ml ptau A3 42| MMSE

2002.10.12 | 95.9| 70.5| 6079 24

2003.10.22 | 757.2 4908| 18 3

%3 CSF biomarkers Y8734
PSP + AD

Date |HVA|5HIAA{OMD| tau |ptau|AS 42
{ng/mi) (ng/ml) (ng/ml} | (pg/ml) | (pg/ml} (pg/ml)

2000.6.26 | 20.7 | 19.6 86.1 | 56.6 | 726.1
2001.6.3 | 245 | 29.2 137.4|45.9 | 394.1
2002.1.21 | 57.6 | 33.1 | 90.4 {29338 452.7
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MCI 2B+ 5 FDG-PET O F B

BE H: AATIZ (ARBZARAGHEREY b ur BEEHE LS A—TF)

HREBDE  REE—, AME—, BEE—, FHME, IR~ ZHEEF (L)
TRRSE . MILEHE GER#E AR SRR B LERB2TE I —F)
—BIT. RAME, WAl (RRBEAENE ¥ —HRNE)

(RRES]
I.FDG-PETIZ L% MCI 2D E LD
ARG D T VT 4 BRI MCIL & LTS5 R H BT PET WA % F1T L 7= 514 34
fild o7, FDG-PET OHIEXMILMFH L. SPM 2 AW HHFR (REE somMenBe L, i
DREXDGUSFIZEDRE LG, AEARMERERMTS) KL VP>, ¥E FDG-PET #&
HOFERIX, 26 Bl(76%)1X AD, 2 {il(6%) i frontotemporal dementia(FTD). 4 fi(12%)i33E45 R 3 ¥
=Y 2PI(6%)NRIER & B E N, HEABESR—X O MCI Tit 9 B2 FDG-PET IZ & b &4/
WRIEL ZH SN FDG-PETOFTAMEBHEFICHEVLEEZILN D, — MO EH TIL3D volumetric MRI
REDEMHELITVRMHOBEL LAL A, #FBEENAAF—L4flO55 26T AD L2¥sh
7o HiZ, BEFLAL NEFICHOVWT 25 HOREMBRELBEIT LI, TOERYERETAD &
BUENIIEBIOS L 4 FIIREERS IR TETNE LD TR, KIMETAMIEEDO NN & %1
HARELLE IR LT Y, BATRONBMETAHBRLLWAED, EFAD 44 7OHSE (FTD H 5
WIS RERIMERR) BEDRDIICE 7, £, MIERETAD L2ME R | flit. Z0®IEIC
Wﬁt‘ﬂ_@ﬁb BN O IEE ) 2R ThoTm e E 2 LR, I AD fF"o)Efwaﬁﬁ%r%l@]fﬁL
DIECIDBMBEA DL M EEEIPNBETH D,
2. AD & DLB D3
FDG-PET ZMifT L7 34 EFID 5> b L B —/MEBRIG RIE(DLB) E BT A R ERiIZ o Fe, —H,
FITF#IC DLB $EVVC FDG-PET 2 MifT L= EMIX 23 FldH 0. 2D S5 5 10 Hliz MMSE24 &L ETh
o7z, FDG-PET Z 1T+ S5 LAATDEFE T AD & DLB AHIRICK B Eh TW A DX, MCI @ #1245
EMEARFHAER T - TWIHROBMTHEILEZONBR, —4FICiE MCI ® iz DLB #4348
HBA-TEKRDILEDPTHEND, AEBERE T LA A0 7 CTRESEHICHER S, LA
FDG-PET % $i1T L. 7= AD4 I, DLBS ffilic- >\ T FDG-PET IR & B L L 2 3, AD CRI&ETHIED
BB HEAEIZE <, DLB TIIMEERORMUBHHMIIZHE VI L ATbh b rot, thOBERRL
REMENLERZEVHENLEEZ LN ADIS flE DLBI0 fliz >\ T, MCI H Y OB HIICHE &
72 FDG-PET B {R DR & L L /=, MCI-AD £ TiX MCI-DLB B¢ iC H~ % I 2E 0 L B 2548 b 091
1< (p<0.01), HWIZHMEE, BEORBMIEHMITE O (p<0.0DNZ EBbhots, EEEL LT3
LM REPCHTEHERTTORIPETRAESRLICHBT TH LM, REELEEXRBREEORYTIC
FHTDZEIZE 2T, FIHICB O THEEZERNTRETH I EAFBI N,

ABSTRACT
I. Summary of FDG-PET diagnosis in the clinical approach for MCI
Since 2001, we performed FDG-PET study in 34 cases who were evaluated as MCI at the outpatient
neurological clinic based on the critical path of our study group. The diagnosis was made by
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neuroradiologists based on the visual impression of FDG-PET image in reference to the result of
voxel-based statistical analysis using SPM. In the statistical evaluation, each patient was compared
with 50 healthy subjects taking account of age as a confounding factor using analysis of covariance
(ANCOVA) statistics. The results of first FDG-PET evaluation were; 26 cases (76%) were diagnosed as
AD, 2 cases (6%) as frontotemporal dementia (FTD), 4 cases (12%) as nonspecific, and 2 cases (6%) as
normal. More than 90% of MCI patients were diagnosed as dementia due to degenerative disorders.
This result suggests the usefulness of FDG-PET in the diagnosis of MCI screened by neurological clinic.
In some cases atrophy corrected FDG-PET image based on 3D volumetric MRI were also evaluated.
Consequently, 2 out of 4 cases of nonspecific pattern revealed to be AD. Eleven cases out of 34 MCI
patients were followed up and participated in FDG-PET study 2-5 times. It turned out that 4 cases
whose initial FDG-PET diagnosis was AD need to be reevaluated, being suspected of non Alzheimer
type dementia such as FTD or dementia with argiophilic grains, because of different time course of
clinical symptoms and FDG-PET images. One case who was diagnosed as AD in the initial PET study
recovered without any special treatment, turned out to be reactive depression. We need to improve the
diagnostic accuracy of FDG-PET in early stage of non-AD type dementia and reversible cases.

2. The differential diagnosis of AD and DLB

Among 34 MCI cases there was not any case diagnosed as dementia with Lewy bodies (DLB). On the
other hand we performed FDG-PET study on 23 cases who were suspected of DLB, and roughly a half
of them scored above 23 points in MMSE. It is presumably because trained neurologists participated in
the initial evaluation of MCI in our case. However, a certain population of DLB is expected to exist
among the MCI patients in general. Therefore, the differential diagnosis of AD and DLB is very
important. However, there have been only a few reports that described the difference based on a reliable
(pathologically confirmed) diagnosis. We picked up 4 AD and 5 DLB cases whose pathological
diagnosis were confirmed in Tokyo Metropolitan Brain Bank and who participated in FDG-PET study
while they were alive. We examined the difference of FDG-PET image between the two groups and
found that the cerebral glucose metabolism in the occipital cortex was significantly higher in AD group,
however, that in the striatum were higher in DLB group. We also compared FDG-PET images in
clinically diagnosed AD and DLB in early stage with MCI equivalent MMSE score (>23), and found
that the same pattern was apparently observed in such an early stage of the disorders. Therefore, the
ratioc of glucose metabolism in the striatum (or hippocampus) over the occipital lobe will be a good
marker to differentiate AD and DLB in MCI stage.

1. FDG-PETIZX A MCIEROFELD

(IFLHIZ]

FDG-PET % Alzheimer's disease(ADYD VM BWICE OO THREOEHVVRAETH D Z L HEIL LA
BRTWVWAY, HEEHEHAENE T —HOBKMN7 Ye—F0h T, FOXSLRNEBETHND
ORBELERATHAMNILTLLHALL TR . S& IR 2 EH LTHRMTILERD DY,
LEIH A ORiEE T FDG-PET 25T L7 34 Bl MCI BE ORIV THET 5. FDG-PET REIL
EREIENARC., T TEARBMBOLATNS D, ERRHEDZ YT A AN AORTREFIC
WELTWS, ZOHSEORFTE FOG-PET UAO—EOFMOBE THRO TRWHETO K
LWEFINZ<EET - EWIRELSHS, £, ERRAEEZEAD L LT, FHFEMHEHEAR
ODBMERFoEMATHILVWIBEADLI I LESTIAVTHRIILERS D,

(8 ;3]
MCI 228133 FDG-PETOEAMLBREMALNITS
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&3 2]
REHRIED 7 YT 4 S8 AT, MCL LB SRERAFEOR O ICRAREARSTETHERD
Fric3 T FDG-PET #MEIT L/ 34 BB LU, @EART v F 4 T 5044528 L LT,

(5 %)

Fg AR S BRI LR %I, *F-FDG 9 120MBq ZERIRRBE L, Xy FETH 45 HEE
IREZ LR >/, PET # A7 SET 2400W (GEEER) T.3DE—FT6RMORETF 1 v 2
Fro&iin, BICETIRIIMHESINZ3.125mm BRES0 AT A A0KBFBRE R E LTHREL
oo '*F-FDG 37 FUFHAME R L THICEMT 2729, CORBTHE LR BN ER. B
A7 FOSERBRE EREORRIZSLEI LM MLA TS, BRIUFER ®Ga/**Ge v —Rizk 3
FYAIyarRERESHTIT o, BRREOCEROZMOAFEIIRT A ZH AT 5.5 mm, &
FFETTmm FWHM Td 5,

T — S BT R L7 FDG-PET ERIZM{RAE4T Y 7 b Dr.View (JA{ELRWHHE L 27 A) c Lo
RONMOMAZLMIEL, BT L HERTHEELFAY, EFXRERCREALFEETE TS mm HEO &GN E
FEIZYDEL, TIZZOEICEEZERE, RKEERLERL., EAESRHESAREMCER
L7z, Wi, ZOWBE2EHEE Y 7 b SPM (Wellcome Department of Cognitive Neurology,
Neurological Institute, London) % AW TR FMTELEZITY, FBko%, FERZLIC, E%
BB L AEeRMETHILEEILICHRELE, C0B. 2REYTEEAOME R L,

ERWAMETFAICEY, MBEERE LR BICHRB T o, (CBHE T84 0% M oS
p<0.01 uncorrected. extent threshold (k) = 300 voxel & L7z, ZOHELHENRR L ELETHR
HERBERFEL, ZHLZ, FDG-PET 0L THENRE TH o 2EFIZ 2V TiL 3D MRI I0E
SCERMBELZITY (TR ISFEEREESR), HEDBEL LT,

MBI DM - EERBE, MRAAA A~-— I —BEHE. 1E%D FDG-PET BRELZBSRL T,

MR OEEIZ W TRIT L,

(REBE~DORK)
FDG-PET REDREITIZH 27> T, EHBREMLOGXHRICE VA v 7 —b Faveyr bh28B, £
7. EREOBRE 2 b2~ A3 HEHEARASTERGRERSIIBVWTAZENT WS,

& R] :

#1[E] FDG-PET 2Wr D45 R ik, 34 Fld 26 H1(76%) 4% AD, 2 Fl(6%)id frontotemporal dementia(FTD),

4F(12%NIIEFFR AT — 0 2 F(6B)ITERE THo T EHEN Y7 — 2 4 FIT-2 T 3D volumetric
MRIIZ L DERMEAXITVBMHOBZEL LILEZA, 28T AD L2 &h, Tz, BEFLE: 11
FEFIIZDWT 25 BIORFMRELBIT L., ZORRYIERET AD LR ER-EFHDNIH 4
PITIESERP LA TETHAEDLOTELS, RHETAMAEORNMN & HHICRELEFICRR LT
D, ATHEOCRMETAHAHEAELALWED, FAD F A TOEEENEDLREITES, £/, VIER
ETAD LR SN I HlIZ, TORFICHETETIIAFL, BEPLREHI >RETHoTm L E
Zbhi,

(& ®)

HERNBARS—ZA0O MCI TiZIFIMNFDG-PET IR L WV EHBGRIELZH I, THEADEED
HIEIC2WTIX FDG-PET O HMHRFEEICAWVEEZEZLOND, ZOFTIX AD BIERMIZEZ WA,
EAD HOERVPINMBE ORI T 6%, FRZRAE 1I8UETATWA I ENghot, Bz
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BWITAD LRHEESN, BORBTHEAD AOBRENRDONIEIZ, M1 L AD IZHREDH
WE DAL BBNREIORIMEFTAFEL TV, LirL, 20ROBBMLIZEFEE S VAT
L YIRS RIE R DR T B, JE AD BIERIEE MCI OB G TR L <ERNT LY
i, TITEAOHRALETH S, £, IELUZEMCEL TRHBHFREIONRBHE T HRGFL
THEY, SRLBPABENALETHLP, EITTHEALEETIEAOREDIZSVTL, ERMO
HRIPALETSH D,

¢ i)

FDG-PET 2 LB EMRBOFENHEITIRE., FRMEL L 96% L ET, FDG-PET i MCI (ZEWT
R DRAELELT AN E I NOHERRELDTHRATH LIt oz, LL, #1HH
BT AD L2 SN EROPIZIIIEAD HOBEREN 10%UEEEA TEY ., MHERICEITE
BIETEER M EEXH DI, EFAZERHL, AROSMEHMHETIZILALETHS,

(BEXHK)

(1) Albert M, DeCarli C, DeKosky S, et al. The use of MRI and PET for clinical diagnosis of dementia
and investigation of cognitive impairment: A consensus report. Alzheimer’s Association
Neuroimaging Work Group Consensus Report (2004).

(2) Silverman DHS, Small GW, Chang GY, et al. Positron emission tomography in evaluation of
dementia. Regional brain metabolism and long-term outcome. JAMA 286:2120-2127 (2001)

2. AD & DLB 51

(L &IZ)

FDG-PET T L= 34 EHID 3 b L ¥ —/MNERE R E(DLB) & B SR ERIX 2T, —F.
FEEHIZ DLB BV THRH E AR SN BB RIS T FDG-PET 2T LIZEFIX 23 5lH
H, Z?d5H 10 Fiz MMSE24 S ETH -T2, FDG-PET 2EITT HLURTDERFE T AD & DLB A
HICENENTWA0EF, MCIlOMF Mz 0ENREMER T TV IHBROKFHUTHAI EE R
BB, —HC I MCI O 2 DLB AN M A - TX D Z ERFRENS, 22T, BREBOH
RICED SR R—-FERTWBREFICOWT, DLB & AD @ FDG-PET B D F IS W THET
Lz, ‘

(B8 #]
RIS H TR OBE L AD & DLBEFIICET D FDG-PET AT R 215, ®IZ MCI LA-®
EePEC FDG-PET 2 H9T L= BRERANIZ B W OREN D bz AD & DLB JESIC BT 5 FDG-PET TR %
e L, BHIIZENMMNARENE I BT S,

(xt %]

RIZWHEMNE LT, EERSAHET L, VAV 7 CTHREZEMICERE I, 4HT FDG-PET 1T
L7= AD (P-AD) 4 fil, DLB (P-DLB) 5 fl& #f& & Lz, $7-. BRRBUHEREFA L LT, KRAHEZEA
BREFEFHMBLHFT CEMRBOENZEBM TF DG-PET ZMITL 191 EflOFIL,
FDG-PET UAOFER, T74bb, | EULOBKRER, A/ A~—V—BLUOABDRAEM. F
NI UR PETREHEALICE Y 2N E 6N AD70 #, DLB27 fl i L7z, BIZZOPT,
FDG-PET HifTESIC MMSE #3 24 S ETH o7 MCI B2 D AD (MCI-AD) 18 #] & DLB (MCI-DLB)
10 Flic T, ZOEGLHRBELBETI LT SOFOETE LHBLIL,
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(A 3|

F—2INEE, F—2HEREIREOKRFEELRERETH B,

SPM Z M\, ANCOVA EF AL TMET{EEEL%IC, P-AD B L P-DLB I, MCI-AD Bf&
MCI-DLB B & el L 72,

(REBEE~ORE)
FDG-PET REDEITIZH T »TiE, EHREMNLLBRIVA V74 —~ALFarvkr 2B,
Fi, R EORE e ba— VI EEHEARSHEFRGREESITBEVWTEAR IR TWS,

€] g1
WEBWREERICESIT 5B : P-AD ., P-DLB B LIEHBEL LT 2 LR MA KA, MSEE, A
HEMUBEEL O REHE T (<00 EBIZR 6N, £/, P-AD B & P-DLB B D L& Tix, P-AD
BECHIERONRBIA A AIIZE < (p<0.05), P-DLB TIHMRFE OB AHEMBIZTE Y (p<0.05) Z &2
ot (K1),

MCI-ADI18 5| & MCI-DLB10 ffl D @ Tid, MCI-AD # T3 MCI-DLB BEIC bh~ % TEEE OB A3 M %t
T < (p<0.01), FITHREME, WHEORWMABER/ENTE 2 (p<o.01) (K2, K3),

(& )

FDG-PET ®if# Tit, AD & DLB H#ZH#HRECAEMAEBEEORFETAEBICR L, &R LRIE
ER DN . DLB TIHBHBEEORHMHETARGNAZ I LEBRIIHREINTWS, SEDIF L2 DRIT T,
DLB Tt & EOMNMAMEAMICTTELTWEZ L, NEEAMTSORBETL DLB Tids v 832
Fod. ZNLORMM, MCIL LS OUBER THEEICHRIZEN TSI L 2MA L, Lok
BROOHHRLEENIREARONBELCERT I LICL 2T, FIHMICBWTHLHEEZERTET
hEHEMNTBaAns,

€] ]
MCI-AD & MCI-DLB }X FDG-PET TH#EARE L HEEX I HRIAK L REEONRBIcERET S iz L
T, BRYAGETHB,
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Memory clinic of NHO Tokyo Hospital
Hiroshi KURISAKI
Department of Neurology, NHO Tokyo Hospital

Abstract

Number of patients who visited memory clinic of NHO Tokyo hospital were increasing year after year, and one third of
them were diagnosed as MCI after examinations of MMSE and memory tests, As memory tést, both RBMT and
WMS-R were performed 10 about a half of the patients, and the results of the both test showed the same result on 3/4 of
them, and all patients who may be early Alzheimer’s disease (AD) were included in this group. Thus, this study showed
that RBMT have enough sensitivity to diagnose AD type MCI. To diagnose AD, hypoperfusion of posterior cingulated
gyrus (PCing) on SPECT is useful, but, the finding seems to have problem on its specificity, for non-progressive MCI
patients often have the same finding. As these patients also have atrophy of PCing on MRI in addition to the SPECT
hypoperfusion, it is presumed that, as PCing is watershed of anterior and posterior cerebral artery, ischemic changes
such as micro-infarction cause both atrophy and hypoperfusion. As these patients have a subjective symptom, and they
have a chance to visit memory clinic, it must be noticed as a cause of vascular MCI. Using criteria of MCI that MMSE
is normal and scores of memory tests are below cut off point, the most frequent MCI patients are Parkinson’s disease
(PD). Though PD is not a proper MCI, 2 study of memory on PD is important, because many PD are MCI, and we must
know the risk factor to covert to dementia. This study showed that degree of motor symptoms, duration of disease, dose
of L-DOPA and serum homocysteine value do not seem to have relation to a degree of memory impairment. After
diagnosis the type of MCI, patients with AD type MCI were treated with Donepezil, vascular MCI with vascular dilator,
and MCI with hyperhomocysteinemia by folate and VB6. AD type MCI patients in this study treated with Donepezil
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have not yet convert to dementia, but the effectiveness is to be determined by further follow up. As there is no
rehabilitation programs to MCI, we tried new approaches as below: 1) request to a key person to observe memory test
such as RBMT, 2) collaboration with occupational therapist (OT) at memory clinic. As a result, activity and drive of life
improved, and key person could care patients welt than before. Also, OT can suggest a new rehabilitation program.
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