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Bl X

JX—F > Y 9" (Parkinson’s disease, LT PD &RB&EE) D
ITICHY, BREEETHRERR THEEEICKEZEL B,
FHEZ S PD (Parkinson’s disease with dementia, L{T PDD
EBEED) EMEND. BBRICRAEZFKAET % PD & 75%IC
BRI ENREINTWSY, PDD OREEFHTIRFEL
TRIEFR, LBERGFESE, Hoehn-Yahr EEEEDHE, L AR
TEHEE, OFE BuHELE REEE F/0— R2H
BEE, MRIICE T2 BEDEM APOE BREE LU MAPT /\
TOYA4ATPGBANUT Y R ZHBLTWS I EREDNRES
N TW32  International Parkinson and Movement Disorder
Society task force criteria level || ZZHTE#EY [c X DI/IX\—F >V Y
FRICHE S EERAMEE (Parkinson’s disease with mild cognitive
impairment, BT PD-MCI &B&EC) &ZMrEhsd I & PDD H
FEOFREFE L TEIFSNS. PDICHSRBAKEETHR
DR E LT, BIAEBOREY CEARBOBEENERHS
nTW37 FiE-REARPEERFARICEET 575
HEEREEICIE, RAIVRPESL, FE ZRTHEEDETE
BELTWBEaNn5Y9. —7, BIE, %R AEEROREE
&, HEHERA, TEEZEOEEN BRI TS0,

PDD Z D 7 2 XM SPECTAFTR & LT, RAEZHD

RWPD &L, BEEEEARBOMRETIARES N TV
%MW~14  18F-FDG-PET Z AW EREIESHETICE D, PDIC
5 RS S ST 258 & U CRISERTE, ESNATE,
BEFIRE, HETE, HEEEERAMHPBERESNTND O,
Easy Z score imaging system (eZIS f#ffr) ZFW0, EES(E
PD-MCI I B89 2 IR ER iz & U T ERHIRE], #2a0EE, 88
EEEZEHRE L. RAEZHFDLEVLWPD = 3 FEEHE LT
R Tld, POD REICBHELFARE LT, BEE-ZRBEEOR
HHETHY 18F-FDG-PET BT ICL D|MES TV 3E2),
AAFEIE, SEAGRONEREDARELRRAEDE W PD =
2 ERBRL, RAEICKITI S PD OBRKN, HERLEMR
BLOMMBRETEAOFHZHE TS EZENE UL

R - &

WRIFLUBRAREEDS S, 2018 F£H5 2020 £IT Queen
Square Brain Bank Criteria for the diagnosis of Parkinson’s
disease ICK D PD £EEZHIE NP, R—ZX T4 VICHWTRANE
DR WERAES T S. Mini-Mental State Examination
(MMSE) 26 sI{F, Barthelindex 85 .LF, \NZJLhY>5DX
T—IL 20 R EDOEFIFERA LU o, iR OEBRE & NI
SPECT Z S #EMIICEHE L, 20D 2 FEBABRE TS/ 614l
ExHE Uic (Fig. 1).
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PD without dementia (n=95)

Exclusion criteria (n=21)

+ cannot complete all evaluation (n=3)

||+ <26 MMSE (n=7)

+ < 85 Barthel index (n=9)

+ > 20 Hamilton depression rating scale (n=2)

—’l Dropout during follow-up (n=13) I

v

PD without dementia with 2-year follow-up (n=61)

- CDRZ 129

Development of dementia
«— - probable PDD?%

+

A 4

PDD+ (n=22)

PDD-(n=39)

Fig. 1 Flowchart of participants for this study.
Abbreviations: PD, Parkinson’s disease; MMSE, Mini-Mental State Examination; PDD—, Parkinson’s
disease without dementia; PDD+, Parkinson’s disease with dementia.

MR, fFm, FIEFH, TEREAM, Hoehn-Yahr EEE 748,
IR—=F VYV VUFEH—RT —)LIEEHEEE (Unified Parkinson’s
disease rating scale part lll: UPDRS part lll), PIER®D L K/BE
2 (L-dopa equivalent daily dose: LEDD) ZRX—XZ4 VIc&W
TEHA U 7z, Postural instability and gait difficulty (PIGD) motor
subtype, XIH, L ABEIRTTEIEEAE (rapid eye movement sleep
behavior disorder: RBD) ICDWT, RBERIARF DKL ZHE
#F U 7. Clinical Dementia Rating £t X 177 1 BL_E, Clinical
diagnostic criteria for dementia associated with Parkinson’s
disease M probable PDD % jiifc Ul & ICRAMEICBIT LIz &
T U 2929 Ffz PD-MCI D S BAEANDBATICDOWTH R
WMZEMA e, AAREEHRPRARRGHEEEEER TERE
ZlFrc GERBES 11307, AFRH 201349 A 11 H).

MR OIRZ AT
RAMBEOFMEIE, AARY 2525 —HANERE

(Wechsler Adult intelligence Scale lll, third edition of Japanese
version, LBUT WAIS-II & BEEE), Tz V7 A7 —REREE
(Wechsler Memory Scale-Revised, T WMS-R & B&52), D
TG EYME), ANL—T7TFTAN, L—TYBEINIYY
Z, BAKR Trail Making test part B (TMT-J-B), BEtiiiE %= AW
fo. ERBIC—REE A & OBA T RERIEE SN REE
AL, 1.51E#RE (standard deviation, BT SD &#&EE) U
T (scaled score 7 K1) ZETEHE L, BEEFHRIC LR
NH5REF, ROLAEVWFHEOELEEZSR L. PD-MCI
D Z Wik, International Parkinson and Movement Disorder

Society task force criteria level || ZZHTEXEICED, B, EE,
217, LR, REFEDABEED 5 \EN S, WAIS-II BEE,
WAIS-IIl Z05%, WMS-R #I8 IENE, WAIS-Il {5, EOmiGNHE
@), ANIL—TF5HE WVMS-RHFENZE I, \EER
£, WAS-ISETER, L—JYBEYNIIR, 510 8E
ZRAWE2), SEEET 1.5SD UTIET Z sz PD-MCI
%Z amnestic PD-MCI, ECRIET & 56 7% L5l Z non-amnestic
PD-MCl & U7z, 198 2 B DIETIC KD PD-MCI & 2ZHT U
fe#lid PD-MCI single domain, 2 f83% £ DET T PD-MCI &
2T U 72 Bli& PD-MCI multiple domain & L 7229,

123]-IMP B{IMIFE SPECT ##ifr

SPECT B iE, 2HBDH >V Y H X T & Low-Medium
Energy General Purpose (LMEGP) Y X—% — (Symbia S;
Siemens) Z{ERAL, 'PI-IMP OBRIRAIEST 10 9EH S 25 2
BRUE. YMUT XX 128%x128, 180°% 5 4 CiE{E[0]
Bt 159keV ZAXAAM Y E—J & UTHRENEL .

M FRAE T BRI DM (&, MATLAB Compiler Runtime version
R2013a (MathWorks, Cambridge, UK) £ T, statistical parametric
mapping 8 software (SPMS; http://www.fil.ion.ucl.ac.uk/spm,
University College, London, UK) % FEUL\ voxel & & IR U Tz,
IR EE 1 X — 2 {& Neuroimaging Informatics Technology Initiative
(NifTi) FeRICZE %, SPM IZT Montreal Neurological Institute
(MNI) BME{RICIZE#E{L U, Gaussian filter IC & % FiB{L D,
BENILRZ t IR, HEETZzAWTEHMEL o, ME/RI,
family wise error filE (FWE-corrected) % W T%ELERFHIE
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Ufc. 22 RX%5—1B 1RYEILEE ST FWE-corrected P < 0.01
ELUTHESINZ MNI EBEZIBRIE, xView (https://www.
alivelearn.net/xjview) % F3\\, Talairach DiZEEREEIZ ([C ZH#a L
BTEEBAIZIRE U 122D,

R ERAT

Mann-Whitney @ U &%, Fisher DIEHERTE# B\ TRIgE%
HELE UK. PDICBIT2LERESEORHZzEI 2BMT,
BB REEZNZNOBERES LU ESZED | (EfR
B4E) & GBEB4) 0 (AMBE) =K, RIEZREL
fc PDD+Ef & RKIE L ah - fc PDD-EEE TR U7, BRIRHIRF
# BOEBREOKRICOVWT, FRFEIEICHEIL, RBA
EOREFTRICHERAZRFZRE U, Finid 75 %, BBF
3 15 %, Hoehn-Yahr 24813 4, #iRDIBRE L Z-score 1.5
BlLEH U < IEFHfi 2 scaled score 7 Kimx Ay A TEE Uiz,
BRFICOWTEREBAMTZITV, BEGAEHZHHE L. &
#ric (& SPSS Statistics version 25.0 (IBM, Armonk, NY) ZF W,
P<0.05 ZBEKEE UL

m R

FRANEZ RIE U fc PDD+DERERAVRHE

WHRE LT PD 6169, 2 FEOEREEEFIC 226 (36%)
DFRAMEARIEL . R—Z T4 > TPD-MCl &M nichE
Bl (38/61, 62.3%) Tl&, 1941 (50%) HFRAMEZEFAE L.
MCI subtypes @AIERIE, amnestic MCI single domain (n = 2/38,
5.3%), amnestic MCI multiple domain (n = 21/38, 55.3%),
non-amnestic MCI single domain (n = 1/38, 2.6%), non-amnestic
MCI multiple domain (n = 14/38, 36.8%) T >7%. Amnestic
MCI single domain @ PDD ~\D#TIE (2/2, 100%), amnestic
MCI multiple domain & (13/21, 61.9%), non-amnestic MCI
single domain (& (1/1, 100%), non-amnestic MCI multiple domain
(4114, 28.6%) THofz. PD-NC TId 3/23 1 (13.0%) H'FR
HMEEEFAE L. PD-NC HhS PDD+ABITLIZ 3 MK, LWIh
b, BBHIPLERMK L, Hoehn-Yahr EFEE2$E3 H U< IF 4,
PIGD BT, £#B% 587 (Supplementary Table 1),

PDD+ & FERAERE (PDD-) ICR I DERRNALLERTIE, F
i, OROHFE, PD-MCI DFEHE, Hoehn-Yahr BIEEDHEIC
BWTEHRLHEBZEZZRD (Table 1). PD-MCI L& 3
PDD+& PDD-BTRUAZDOHEENEBERRBBEBEZTRUL

Table 1 Baseline characteristics of PD patients exhibiting PDD+ and PDD— after 2-year follow-up

PDD— mean (SD)

PDD+ mean (SD)

n=39 n =22 P value
sex [%] Male 19 [48.7%] 12 [54.5%] 0.791"
Female 20 [51.3%] 10 [45.5%)]
age, year 64.1 (8.6) 69.2 (7.9) 0.0242
disease onset, year 53.8 (9.8) 57.7 (10.2) 0.1512
disease duration, year 10.6 (6.3) 11.8 (5.1) 0.4452
Hoehn-Yahr scale [%] 2 4110.3%] 1 [4.5%) 0.017™
3 31[79.5%] 12 [54.5%]
4 4110.3%] 9 [40.9%]
UPDRS part I11/108 points 17.3(10.8) 19.6 (8.9) 0.385?
Barthel index/100 points 97.0 (9.4) 93.4 (10.7) 0.1952
Hamilton depression scale/36 points 12.5 (6.0) 14.1 (5.8) 0.300?
L-dopa equivalent dose, mg/day 810.8 (297.6) 816.5 (293.3) 0.9422
MMSE 27.6 (2.7) 26.2 (2.5) 0.0572
PIGD motor subtype [%] + 31 [79.5%] 19 [86.4%)] 1.000"
RBD [%] ¥ 17 [43.6%] 15 [68.2%] 0.186!
Visual hallucination [%] + 14 [35.9%] 18 [81.8%] 0.003™
PD-MCI [%] + 19 [48.7%] 19 [86.4%] 0.005™

"Fisher’s exact test; 2Mann-Whiteny U test; *, P < 0.05. Abbreviation: PDD+, Parkinson’s disease with dementia;
PDD—, Parkinson’s disease without dementia; UPDRS, Unified Parkinson’s Disease Rating Scale; MMSE, Mini-mental
State Examination; PIGD, postural instability and gait difficulty; RBD, rapid eye movement sleep behavior disorder;

PD-MCI, Parkinson’s disease with mild cognitive impairment.

BEPRMHIRSE | 2024 | 645905 625




RAVEZHS/N—F >V VRORIE CBEET SRRMSH, iR 0ERRS L ORI T 2Rz

Table 2 Relative risk of clinical and neuropsychological parameters for developing dementia in PD patients.

cut-off point variates PDD+ P value OR 95%Cl
n=239 n=22

Hoehn-Yahr scale = 4 4[10.3%] 9 [40.9%)] 0.009** 5.85 1.35-30.75
Visual hallucination + 14 [35.9%] 18 [81.8%] 0.003** .95 1.67-25.40
PD-MCI + 19 [48.7%] 19 [86.4%] 0.005** 6.47 1.57-39.63
WAIS-III ss<7 Block design 5[12.8%] 11 [50.0%] 0.002** 6.55 1.66-29.84
Letter number sequencing 4 [10.3%] 10 [45.5%)] 0.003** 7.01 1.65-36.64
Digit symbol coding 9[23.1%] 12 [54.5%] 0.024* 3.90 1.13-14.25
WMS-R z-score 2 1.5 Visual paired associates I 9[23.1%] 13 [59.1%] 0.007** 4.68 1.36-17.36
Logical memory | 2 [6.1%] 7 [31.8%] 0.008** 8.30 1.37-90.89
Logical memory I 3[7.7%] 8 [36.4%)] 0.012* 6.61 1.35-44.33
Visual reproduction | 7 [17.9%] 14 [63.6%] <0.001** 7.67 2.11-31.40
Visual reproduction |l 9[23.1%] 14 [63.6%] 0.003** 5.64 1.62-21.47

TMT-J-B z-score z 1.5 27 [69.2%] 22 [100%] 0.003** © 1.95-

*, P <0.05; **, P < 0.01. Abbreviation: PDD+, Parkinson’s disease with dementia; PDD—, Parkinson’s disease without dementia; OR, odds ratio;
Cl, confidence interval; PD-MCI, Parkinson’s disease with mild cognitive impairment; WAIS-IIl, Wechsler's measurement, and appraisal of adult
intelligence, 3rd edition of Japanese version; WMS-R, Wechsler's Memory Scale-Revised, Japanese edition; TMT-J-B, Part B of Trail Making Test,

Japanese edition; ss, scaled score.

(Supplementary Table 2). £#if 75 /%, R@EE 15 &, Hoehn-
Yahr EfEE /48 4 Z DB & U, PDD+EEE PDD-EFTHLER L,
BEHAI ATy 7ERMTICE DAY Xt (95%EFEX
f : confidence interval (Cl)) Z&H U7z (Table 2). Hoehn-
Yahr DEFEEDEE 4 (v XL 5.85 [95%Cl: 1.35~30.751),
I8 (v X595 [1.67~25.4]), PD-MCI D2l (v X
b 6.47 [1.57~39.63]) IEDWTIE, REAMEDRIE) A/ NE

Elcgh oz

SRHVE % RIE L fo PDD+D R DEZ AR

PDD+#f& PDD-FDMEICERGEZ RO HIFOEFR L,
EDFGE (EME). TMT-J-B, WAIS-IIl AR, IGBISER,
EERN, FSMEE TESHRL, WMSRERMMESEE I
CEERLE), REMNZED | (BERBLE) kU GBEBS),
HEEBED | (BRBEE) RO GBEBLE) TH o7 (Table
3). MENERICKIT2ERBALEEB4DE (AE) &
POD+ETEEICHEAL TWW ., SEENESSE, KBEEX
BEAPE, HEMBLED AECHETEERERRDBL >
(Fig. 2).

R OIERE Z-score 1.5 (scaled score 7) =N EIS & U,
PDD+## & PDD-BCEEHOI AT v v /AR ZTo 2
(Table 2). WAIS-Il FRIIEE OF T, EAERK (v Xt 6.55
[95%CI: 1.66~29.84]), FEEEF| (A v Xtk 7.01 [1.65~
36.64]), FFSME (v Xt 3.90 [1.13~14.25]) (&, EHf
BT EDNSWEITRAMEEZRELYP I N>/, WMS-RT
MIEBIE, SEESESEZ I CEEB4) (4v X468
[1.36~17.36]), WEMLIE| (BRBE4%) (v XLtk :8.30

[1.37~090.89]), REMDE I CEEE4%) (v XLtk 6.61
[1.35~4433]), HEME4E (B&H\4%) (4v X767
[2.11~31.40]), WEMBEE I (BEB4£) (4 v X564
[1.62~21.47]) I2& W\ T Z-score H' 1.5 U _EDFI TREAE =
FELYI A ofc. TMT-J-B TlE, FRAE% RE L -26T,
Z-score M 15 ETH >, PDD-EICHEWVWTH, 69.2%H
TMT-J-B HY Z-score 1.5 BLEIET U T Wz,

PD-MCI IC&|F % PDD+& PDD-B#% LHERY % &, WAIS-II &
KigERR, 58, BEEN, LSEL, WMS-R BRI
(lg), SZEEMEEGZE | (ERB4), RENTR (ERB
4), | GBEBSE) [cBW\WT, BRBEZRO (Supplementary
Table 3). Ffc, OV AT« vV EIREITTIE, WAIS-IIl FEARE
B, ETE, BEEN, BSHRL, RENTE (BREB4) 0E
BICHEWT, Zscore H 1.5 L EDBFITRAMEZFRIELLITH >
fe (Supplementary Table 4).

SRAVEZERIE U fc PD 1T | 2 BT T ERAL

PDD+E(3 PDD-F¥ & LB L, AAIERAETER (MNIEEEZE © 0 mm,
—-66 mm, 16 mm), ZEBIAE (-46, —74, 32), HAIRER (6, -76,
30) ICBWTHERRBMMRETZRULIET T AY— (k=13,222)
M E iz (Fig. 3A~C, Supplementary Table 5).

E =
PDD+E¥ D ERERAV4F K

ARAFRICEWT 2 FEOERREHE < PDD [c#17 Uz PDD+3f
&, 36.1% (22/61f%l) TH->7. FD>5 PD-MCI @ 50.0%
(19/38), PD-MCI Z #4174\ PD @ 13.0% (3/23) H¥PDD IC
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Table 3 Neuropsychiatric characteristics of PD patients at baseline exhibiting PDD+ and PDD— after 2-years follow-up

PDD—- mean (SD)

PDD+ mean (SD)

n=39 n=o0 P value
Language WAIS-IIl Vocabulary’ 8.5(2.3) 8.5 (2.5) 0.984
WAIS-III Information’ 9.0 (2.2) 9.0 (2.9) 1.000
WAIS-III Similarities 9.9 (2.0) 9.6 (2.6) 0.633
Attention WAIS-III Digit span 9.0 (2.0) 9.2 (3.0) 0.778
WAIS-III Digit symbol coding’ 8.4 (2.8) 6.4 (2.8) 0.01*
WAIS-III Letter number sequencing 9.2 (2.3) 6.6 (3.2) 0.001**
WAIS-IIl Symbol search 8.3 (3.1) 6.0 (2.8) 0.006**
WMS-R Digit span forward' —0.06 (0.65) 0.24 (1.02) 0.216
WMS-R Spatial span forward —0.18 (0.80) 0.61 (0.95) 0.002**
Executive function Clock drawing raw score 9.0 (1.0) 8.6 (1.7) 0.181
WAIS-III Arithmetic 8.9 (3.1) 7.7 (3.0) 0.145
WAIS-III Matrix reasoning 9.1 (2.1) 7.8 (2.8) 0.050
WMS-R Digit span backward —0.68 (0.75) 0.50 (1.34) <0.001**
WMS-R Spatial span backward —-0.32 (1.18) 0.64 (1.05) 0.002**
Category word fluency’ 9.0 (3.0) 6.6 (2.5) 0.003**
Stroop interference’ 0.9(1.2) 1.6 (1.9) 0.115
TMT-J-B 2.4 (1.5) 4.1(0.7) <0.001**
Visuospatial function WAIS-III Picture completion' 9.2 (2.6) 7.2 (3.2) 0.012*
WAIS-III Block design 8.8 (2.4) 6.4 (2.6) 0.001**
Raven colored matrices’ 0.4 (1.1) 0.8 (1.4) 0.227
Memory WMS-R Verbal paired associates | 0.74 (0.89) 1.23 (1.36) 0.094
WMS-R Verbal paired associates Il 0.09 (0.97) 0.14 (0.94) 0.370
WMS-R Visual paired associates | —0.16 (1.03) 0.17 (0.93) 0.190
WMS-R Visual paired associates Il 0.78 (1.16) 1.60 (1.62) 0.026*
WMS-R Logical memory | 0.43 (0.75) 6.6 (4.9) 0.022*
WMS-R Logical memory I 0.44 (0.76) 1.23 (0.80) <0.001**
WMS-R Visual reproduction | 0.51 (0.87) 1.64 (0.85) <0.001**
WMS-R Visual reproduction Il 0.47 (1.09) 1.50 (1.18) 0.001**
A Verbal paired associates —0.64 (1.10) —-0.88 (1.29) 0.448
A Visual paired associates 0.94 (1.06) 1.46 (1.17) 0.083
A Logical memory 0.02 (0.42) 0.28 (0.50) 0.031*
A Visual reproduction —0.04 (0.71) —-0.13 (1.09) 0.682

'Scores used for MDS task force diagnostic criteria for PD-MCI Level II. *, P < 0.05; **, P < 0.01. Abbreviation: PDD+, Parkinson’s disease with
dementia; PDD—, Parkinson’s disease without dementia; PD-MCI, Parkinson’s disease with mild cognitive impairment classified with level Il Task
force criteria of Movement Disorders Society; UPDRS, Unified Parkinson’s Disease Rating Scale; MMSE, Mini-mental State Examination; TMT-J-
B, Part B of Trail Making Test, Japanese edition; WAIS-IIl, Wechsler Adult intelligence Scale, 3rd edition of Japanese version; WMS-R, Wechsler’s
Memory Scale-Revised, Japanese edition; A, difference between | (immediate recall) and Il (delayed recall).
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Logical Memory | Logical Memory I A Logical Memory Hi
P=0.022 P <0.001 P=10.031
50
° S0 50
S °
° ° 8
H H ° '
30 ° 30 .
9 ' 2 ‘ s 30
[0} e °
(&) °
k P P T
Lo ‘ : 10 ° 10 ! i
° ° 8 .
: : . s
10 ° ° ! ' :
8 ° H
°
a0 POD- PODs b PDD- PDDe 30

POD-  PDD-

Fig. 2 Difference in WMS-R Logical memory between PD patients exhibiting PDD+ and PDD— after 2 years of follow-up.
Significant differences are seen between PDD+ and PDD— groups in Logical memory | (immediate recall), Il (delayed recall), and A values.
Abbreviations: PDD—, Parkinson’s disease without dementia; PDD+, Parkinson’s disease with dementia; A Logical memory, difference between

the Z-scores of | (immediate recall) and Il (delayed recall).

Fig. 3 Comparison of regional blood flow by 2*IMP SPECT.
Statistical parametric mapping (SPM) analysis was performed, and images from lateral (A), posterior (B), and superior (C) views are shown.
Comparison between PD patients exhibiting PDD+ and PDD- at the 2-year follow-up show significantly reduced regional blood flow in the left
precuneus (0, —66, 16), right cuneus (6, =76, 30), and left angular gyrus (—46, —74, 32). Family-wise error-corrected P < 0.01 is regarded as
showing a significant difference. Cluster extent threshold (k) is 100 voxels.

#1TU7z. PD-MCI 15 PDD ZRfEY DHEE F 25.4~66.7% &
BER ClERE TN TWS (Supplementary Table 6). #RZREFEA
2EMEHBMWEWNC EEEZ D E, RMARICH TS PDD FHAE
KFHEFRLDBVWEWR S, B PDD BITENAHRICEWNT
BHSNIEBHEE LT, BBEENRN I ENEZSN
%. PD-MCIICHlZ, Hoehn-Yahr EEEN4E 4, XIHEH PDD %
RIETIERBYIYRIVRFEBDIENRARICLED RSN,
PD OR@EFDLIREPEMEENE UIBEICIE, AR
BEEOETICEREZET S Bbhr,

PDD+EE DR/ EZRIFTR

WAIS-II| %%, FFSMRE, TMT-J-B [&, PD-MCI B DFH
fEHY Z-score 1.5 L EICIET L, PD-MCIHBIC T TICIET LY
WEBEE B2, —F, BEEREICH L THEWA Y XLt

628

R U o WAIS-I BEARERR, WMS-R#ERMENESEE 1| GEE
B4A), WmENEE (BREE), | (BEELE), SEER4E
(BERBE), | GBEBE) & PDDBITHICET LY I LR
BEEZ SN,

WMS-R FTAIBE ICHE W TIFBEZFENMET L, BERELE
BERBEEDENE LD AMEG, SHEEBEFECSVTOHR
BRBEEZRLU. SEERELERURREERENESSI N
PI<, HEEBETRERBESEEBENEHICEESN
PINT ENR/ESINTWEV0829 KR TIE, SHEBE
FEOEER4 FERBECHEBRUETL TV, REES
ETREZzOERIFGH) ST, BEEBEOBERBED, PDD B
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Clinical and neuropsychological features and changes to regional cerebral blood flow
in patients with Parkinson’s disease dementia
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Abstract: This study aimed to clarify associations of clinical and neuropsychological features and change in regional
cerebral blood flow (rCBF) on '3I-IMP-SPECT in patients with Parkinson’s disease (PD) who developed dementia. Sixty-
one PD patients (mean age, 65.9 + 8.6 years; mean disease duration, 11.0 + 11.0 years) were recruited and followed-up
for two years. Clinical and neuropsychological characteristics, and rCBF from SPECT were compared between PD patients
who developed dementia (PDD+) and those who remained undemented (PDD-). Thirty-eight PD patients (62.3%) were
diagnosed with PD-MCI at baseline. During follow-up, 22 PD patients (36%) developed dementia (PDD+). Univariate
logistic regression models showed that Hoehn and Yahr scale 4 (odds ratio [OR] 5.85; 95% confidence interval [CI] 1.35-
30.75]), visual hallucination (OR 5.95; 95%CI 1.67-25.4]), and PD-MCI (OR 6.47; 95%CI 1.57-39.63]) represented a
significant risk factor for PDD+. Among neuropsychological parameters, WAIS (Wechsler Adult Intelligence Scale)-Ill block
design (OR 6.55; 95%Cl 1.66-29.84), letter number sequencing (OR 7.01; 95%CI 1.65-36.64), digit-symbol coding (OR
3.90; 95%CI 1.13-14.2), Wechsler Memory Scale, revised (WMS-R) visual paired associates Il (delayed recall) (OR 4.68;
95%ClI 1.36-17.36), Logical memory | (immediate recall) (OR 8.30; 95%CI 1.37-90.89), Logical memory Il (delayed recall)
(OR 6.61; 95%CI 1.35-44.33), Visual reproduction | (immediate recall) (OR 7.67; 95%CI 2.11-31.40), and Visual
reproduction Il (delayed recall) (OR 5.64; 95%Cl 1.62—-21.47) were significant risk factors. Decreased rCBF assessed
using the general linear model (two-sample t-test) by SPM8 was observed in the left precuneus (0, —66, 16), right cuneus
(6, =76, 30), and left angular gyrus (—46, —74, 32) in PDD+ compared with PDD— patients. Collectively, we have here
shown that clinical and neuropsychological characteristics as well as changes to rCBF in PD patients who converted to
PDD+. These features should be carefully monitored to detect the development of dementia in PD patients.

Key words: Parkinson’s disease with mild cognitive impairment (PD-MCI),

Parkinson’s disease with dementia (PDD), "?%-IMP-SPECT, neuropsychological tests
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