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Prediction of conversion rate from mild cognitive impairment to Alzheimer’s type dementia in a short duration
using brain perfusion SPECT and development of a software program for early detection of Alzheimer’s type
dementia using voxel-based morphometry of MRI

Hiroshi MATSUDA, Kunimasa ARIMA*, Kiyotaka NEMOTO**,Takashi OHNISHI***, Yoko HIRATA***,
Kentaro HIRAO*** | Takeyuki MORI***

Department of Nuclear Medicine, Saitama Medical School
* Department of Laboratory Medicine, National Center Hospital for Mental, Nervous, and Muscular Disorders,
National Center of Neurology and Psychiatry
** Department of Ncuropsychiatry, Institute of Clinical Medicine, University of Tsukuba
***Department of Radiology, National Center Hospital for Mental, Nervous, and Muscular Disorders, National
Center of Neurology and Psychiatry
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ABSTRACT

In this study, we investigated the predictability of conversion rate from mild cognitive impairment to
Alzheimer’s type dementia using brain perfusion SPECT. In advance, a pattern mask was determined for brain -
perfusion reduction in Alzheimer’s type dementia at a stage of mild cognitive impairment as compared with
- age-matched healthy volunteers. Then this pattern mask was applied to easy Z-score imaging system for
comparison of brain SPECT images between 13 rapid converters and 11 slow converters from mild cognitive
impairment to Alzheimer’s type dementia during two years. Rapid converters and slow converters showed
wider and narrower areas of decreased perfusion than the pattern mask respectively. Rapid converters showed
more decreased perfusion in the right temporoparictal area than slow converters. These results suggest that
brain perfusion SPECT at a stage of mild cognitive impairment could predict the conversion rate to
Alzheimer’s type dementia in the next two years. On the other hand, we newly developed an automated
software program for voxel-based morphometry of MRI. Using this program, we could easily evaluate regional
specific atrophy for Alzheimer’s type dementia.
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Imaging Neuroscience DR[O H EIZ, Statistical Parametric Mapping(SPM) TLDHEOF L E
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[&ER]
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BRERNEEMDORERCREITS, VAA—I—-FNTHEERE
(Rivermead Behavioural Memory TestIRBMT)03%?ﬁﬁﬂ£h:@§ﬂ‘%5ﬁﬁ§ﬁ
U F—a U8 - RABES TORRET

MMAEREE « X—F VIR - KIBESREEIT

E2l B :miE T (HEBEAEHRE 4 —U A TF—3 3 8
WMEHNF - L =F (BEREEXEXFEREANEEHER)

(MHEEE]
INETOHETCLALLIEY A—I— FTEIRERE (RBMT) ¢UGFTRHREY =27 27 —RER 7
— - (WMS-R) B EEICHE L, RBMT S F AR RERETH S L AR L TE /. 7, MMSE (Mini
Mental State Examination) & RBMT !IZ X 0 L-@BERMME (MCD) EMEIZZ, BH7LY
A=—F, BELY —/MERIFER, BBES UL AF_REETATHEILERELTEY, £
B MCI DSBS RBMT B ERTHDZ E LR L. KR T RBMT & MMSE 2, U B F—3
3 BN TOBRKERICELS L, EEREFAUAORBICBNT MCIIZHEY T2 EML B L,
FOHEMERLMIL, MCI-BREEOEREREZSPWTEREMA . M EREEEH Tid, MMSE
EE#HEBEO 68 FlH 31 ] (45.6%) BMCIEETHY, Z7FEEEFMICEFRENSL, W REOHK
EOEFNIC MCILEREWEMICh >z, HEMMSLERE T MCL CHERMLHHIIBD LA RN
Jo 7%= % 0V U TCIE MCLAE S E MR A3 MMSE IEEF D 30% IR b 7= 23, RBMT @ 7% #iE R Yahr
TUEE Stage L ORBERIALG» TR d o, KIBFTHITITES T MMSE IEEH O 50%72% MCI
BEWCHY L, FNFRIEMIVAZ & LTOEMBREMEFMGIC RBMT AFEHTHLSAEEZ L.

Takayuki Kato

Department of Rehabilitation medicine, Tokyo Metropolitan Geriatric Hospital

ABSTRACT

We applied Rivermead Behavioural Memory Test (RBMT) and Mini Mental State Examination (MMSE) to
the patients with cerebrovascular disease (CVD), Parkinson disease (PD) and femoral neck fracture (FNF),
who were admitted or consulted to us from 2002.4 to 2004.12. Forty-five percent of CVD, 30% of PDand
50% of FNF patients fulfilled the criteria of (amnestic) mild cognitive impairment (MCI). RBMT is useful
to assess memory disturbance in the field of geriatric neurology and rehabilitation.
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BEBMMEE (mild cognitive impairment, ST MCI) %, B EOTHME-REFHNTLRH
D, FEE (MEH) CXVERSh, FENLEEMEENFEET S, £RNEBMEEITIERRER
Thy, BELEHERES (ADL) RERIZEREL, BREHRo TWARWREE SR TWA. MCILI
REMICE EHBEEN R By — A THOHLRETHEAD LN, HEREREFGR THE 2 &,
Clinical Dementia Rating (LAF CDR) TiX 0.5 IZHMT2EHM THD. MCILiZ, EFRELHRAHEOTR
ZHiY, BRE~DPIBEOHBCHETTDIIENRENEZI NG, EEHLRIEM TR RE
EEZONTEY, ERAR~OETEHHTIBRRENRLBELEZIONDIICEY, BELRAMA LR
TWd., MCIZHENTIR A D010, BEEINERBAF —LICL 3 BEMEORHBLETH
L0, EFEOHEELREINEERETHIUTR Y =2 X 7 —EE A 7 —/ (Wechsler Memory
Scale-Revised, LA WMS-R) X, BEOHEENEL, MEFMLEWVWED, HHETOBEHIZOWV
TIREHICHEITT20RBH#EL WV IRBEAN S - 1=,

Ys3i— 3 — F{TEIEIEME (Rivermead Behavioural Memory Test, 2L T RBMT) ZHEEF v 2 A7 4
—F e UR—=I—FUANEVF—arbry—C, OFAEORSEER - FHIL, BIRICEEE
LEBETIEDITHMRBENREZTA N T I —Th3(1). ERORSERIZIE, HEORMsEsE
FRREBL WS, RBMTOBEMIE, BEUACRABERTOREL SO TRENBEEE
EOESEHBLTVENEIRBII LSS, TRDLUDBMMERELSHELT, BEEED
HEFMET DI LTRHLENVWENWIELF THD. RBMT CIRESERSBH LN 2B XD 2BHE, B
HEBRCEVWSRA*REZTHRE - RETAIICIREIATWS. SHRAZOERETHE LN
HEENRTWD 42Ty TV —-RNEABSHTEY, BORLETICLAEYUHMEDREEL R
L CREBTERF A ATRE Ch 5. REBITICH - T, LML EEBRETH D WMS-R L kT3 L,
O ERFMAPAOMEICHEITIRETHS D, BAKECETLTWSEHFL ADL OIETFTLTWAE
FUZ b HIS LAV . RBMT B AR ORERITHEIZES 274533 25 L ERTHRITTRETH D,
ELBITAERESI THoTHLER T TRERBITARLE RT3, BARIZIELER SN, 20020F 1 4
KR ENL:., BROEROI L, RBOBEABFEEE TCHLELENILBO - L2 BEEK
(everyday memory) LIFEA TWS. AHIEICIE, B2 YORFTODE, BOARNORE, 250
iLf#, prospective memory (BREEE : MR L ORKOEHEDOZ &), BHEMEE (autobiographical
memory : ERD Y — FREOKHRMA) 2 EPEENS. RBMT 2O A ¥REOFMESL LTHE
A (R, Hii—ROBERESA 7V —THRLATVWARAVWESRE L EHTE 2 2 L A% HMD
—D2THD.

BREELOTMRE (R2) OFAIGHEL, RZV—= v PEEIETRBRESZ 1 A0 5L
LTHELAELO CAH 2 A BB o 7 4 — VAR THNRERM TEELR T3 LB ELZK
LTETURELZ 0 82 RETIEROLESETEE 24 A, BARELIZBWT, BEEO 60
BUETOEHGIIFEE 7 4 — 80819732298, A7V —= 7 AM9.15+1.78 &. ¥ 7= Cut-off
BTAVBENINRENTED, 60 MEALTRERES 07 r—/VEMN 1516, A7V —=1 &R 5/6
EENTVD, BT 4 —LHAT-158DIE, Hy FFT7BEALENRTWVWS 15/16 RITHYT 5.

FLIASN—I—PFITBRERECMETE D, REMEOCREE

EoRHM | EEEAEA (XFER L)

HENOEMBHERE (BA—F, BTH, BHOMLE)

RIS 4R B8 (prospective memory, THIBIICIE, AIFRMZH L YRR DEE

RAE T (retrospective memory, [B] | W BFEE{H (recent memory)

B, BFEMERE  BEORM) [ EERME (remote memory)

EIEE £ (delayed recall)
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3 2. Rivermead Behavioural Memory Test (RBMT)®D T {i7 i 7%
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Depressive Symptom and Mild Cognitive Impairment in the Patients of
Psychogeriatric Clinic of The University of Tokyo Hospital

Masuhiro SAKATA M.D,
Department of Neuropsychiatry, Graduate School of Medicine, University of Tokyo
ABSTRACT
Our psychogeriatric clinic had 32 new patients in 2004, and 74 patients are receiving regular

outpatient treatment at present. They are 21 cases of Alzheimer type dementia (ATD), 16 cases of mood
disorders, 13 cases of psychotic disorders, 10 cases of neurotic disorders 2 cases of Lewy body dementia
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(LBD), 2 cases of frontotemporal type dementia, 2 cases of vascular dementia and 8 cases of mild cognitive
impairment (MCI). i

5 of 8 MCI patients are subjects of our prospective MCI research, and they have been followed for
over a year with periodical clinical evaluation including MMSE, Rivermead Behavioral Memory Test (RBMT),
MRI and SPECT. The MMSE scores of all 5 cases were still over 23 (non-dementia) after one-year follow-up,
although the patients and/or their families of 3 cases complained progress of memory disturbance in the
one-year course, which was consistent with their decline in RBMT scores and progressive SPECT
hypoperfusion. This suggests that, considering the examinee's burden, RBMT as well as careful interview and
SPECT has benefits in detecting gradual deterioration of MCIL.

In 2003 and 2004, 43 new elderly cases of our outpatient department were diagnosed as depressive
disorder, and later in their clinical course, 4 of them were rediagnosed as degenerative dementia (3 ATD cases
and 1 LBD case). The clinical features of these rediagnosed cases are; 1) objective or subjective description of
forgetfulness at the initial visit, 2) predominance of decreased energy over depressed mood, 3) frequent
complaint of irritable mood, anxiety or physical symptoms (especially heaviness of the head), 4) SPECT
hypoperfusion observed in about six months after initial visit. On the other hand, 4 of 8 MCI cases, all had
description of continuous memory decline, showed similar depressive symptoms to above-mentioned
rediagnosed cases. These suggest that further investigation on peripheral depressive and other mental
symptoms of MCI will have beneficial effects on proper diagnosis and prognosis of MCI as initial stage of
dementia.
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