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V) VIR BT BRI EE &
I AR— & —EFE DY

M L

BE . N—F >V LIREE 69 BOBIERE L IREE K/IXI > 5 2 XK — %2 — (dopamine transporter; DAT)
EREORBEFEN. DAT ODEFEFERITIL, eagle wing &f 13 egg shape BfICHEAN, EENERHIFEEICEET
Bt BIMEEEIIABICHEREN G o2 DAT OERE & 3FHEEE L, specific binding ratio (SBR) & E4%

BE, RTSRZEMEE, AERELEY

BB L 2. ERFESH T ER & frontal assessment battery »* SBR M

BEP ORI MBEAF TH o/, DAT DK, FHOLEBEZT25Y, ATEERECREN»RL, EF -

BAEREDEEE £ R T BN GIERICLVES.
(BRPR##% 2019;59:799-805)

Key words : 78— > v 2, ERJIBERE, HISHIEREARE, DAT SPECT

Al X

78— > 5 (Parkinson's disease; PD), L ¥ —/MEHIZE
J%E (dementia with Lewy bodies; DLB), EEE# SR 7 %8
ERES N— % v VHEfERE (Parkinsonian syndrome; PS) 13,
B8 AR S EE T 2 B EEETH Y, O
W EICHEET D /82 b5 v ZAF—% — (dopamine
transporter; DAT) DEENME T3 % V. DAT D4~k
FH A I3 A ## & LT, DAT single photon emission computed
tomography (DAT SPECT) 2% % %%, Z O##ftid FP-CIT (A
F TN ) EIHEN D IEANC P 24 L C, DAT Offdlk
~OHEEETHILL, PD, DLB KU PS OBWICHFGT 5 2.

PRAARITE B R & FRAIPRRR O M I 2 2B L, HE kAR
THFMAT, FRAIRRRE 13 T X U R A AR & B 2SR
wE &N Y PD Tk DAT SPECT 2B 2 #%ho f + 7
VoS 4 & unified Parkinson’s disease rating scale part I11
(UPDRS-III) %° Hoehn-Yahr stage (H-Y stage) (Z#iBI§ % &
WG SN TWD Y. —J5T, DAT SPECT 23\ B4k 1
F 7N U AETE & RAFERR B T 2 1L Z LV o ALK
TH5b.

PD (3 A0 A & B ATHERERE & R0 1 RS 5 % 7000 ¥
AT 2 2 &, RRARRR DI T IR AR UriE# D ADL
(activities of daily living) *° QOL (quality of life) DT (2D
BSAH. ZDD, YN T—3 3 Xy THREE»S O

FEREEAND N AIART R EEZ D, L L, BAREIEO
&, T T ) v I T ECHEA R DGR, AR
FEENEE CEMTE 2MEDVRONLBGEA DD, 20X
I REEHD S, DAT OEFRL & FRAIRREIC B4 SR UL, B
IREDOERGIRIEIC R B EE R T

H IO AL DAT OERAEENFETED A2 53, —EBOFEA]
Heht & LMY 2 L IRF ATz AWFZETIE, PD BHIC
BT D515 DAT O Ak & FRAIRRE DB E % 5, DAT @
HEARDFRIIBRFE O MIBI A 2 FRAZ 12 % 0 155 DR MET L 72,

HR - Hik

1 W%

AWFFRIL G B R B R O R 5 TITh L 72 7 )T IR
EThHDH (KERFE5:30-6-001, AFEH 20184510 H 12 H).
R 1L 2015 4F 4 A70 5 2018 42 9 A £ TIZHBEMHRENRI~A
Be 72 PD & T, AFBEHIZ DAT SPECT & REANFERESTl =
WEAT L7239 % 69 B CTH A, MNEDOABRHRIL, /N—F
VZALORERLINEY T = a v T, EERBIERET
& - 7z. PD O, Movement Disorder Society (MDS) clinical
diagnostic criteria for Parkinson’s disease” |Z#EJL L 72, 728,
FEE A & RARRE A O FEEIC KR L, I CHEL S
TWa.
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2. hik
2.1 JEEH B BERTAM

TEEHEHE S IZ MDS-UPDRS-III & H-Y stage % 27z, [
WEEIO A HND B [4 2] ORECFHEL 7.

2.2 IR AR T

FRHIBEREREMIZ LA T o & H\ w7z, HNEBIOHR S LD
B T4 v ] ORRECREGL 72, FHMBIH A, $TPD 38
DOERERH I T %05 72
1) Trail making test (TMT)”

TMT (& part A & part B THEL S 415, TMT-A &, EED
Fif & IR, B CEB ORI, TR ERER &
ZEHiS 5. TMT-B X, EEERBERES) R ETHERE 2 S HIHHEE
FERE &2 P9 5.

2) HAFEM Montreal cognitive assessment (MoCA-])®

RERMEEKTOAZ ) —= 0 7Y — VT, &, $£4,
FATHERE, RO BEE, Bt 4 LSO RRAIRERE & ST
5. 71y M F 71326 5 C, mini-mental state examination (MMSE)
DOBEEMHBET 5. MMSE 12, BEMR W E A S 5.
3) Frontal assessment battery (FAB)®

HISHIZERRRED A 7 1) — = & FReAE T, #hafl, Fnygeikit,
TE) 707 J A, OeER, GONO-GO, HEMD 6 IHE T
R END. Ry R A R CTHEEICERT 25 2 LA THET,
WAL 18 M TH L.

4) Addenbrooke’s cognitive examination revised (ACE-R)

WE, WMk, ROl et SRR HZERBHOTOO
FEI A DI S LB 5 RRAIFR R AT C, R RUE 100 55T
HAH. HARFERD 70 UEEREOTI9HI3FH 91 S TH 5.
5) Beck depression inventory-II (BDI-II)

T AN I FEE AR ORMFEZ N - a2 TV 4
i (DSM-IV) 1251 2 B EMEICHED &, Ly o) DIREE
ZEHET A, HORRANXN T2l HEOHM» SR END.

10)
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6) Rivermead behavioural memory test (RBMT)'

e e L, EE LOTEFEE >R TE 5. AR
LHEELY, H, BN WEER S SR RIERE R T 5.
BRI 2 70 Clx, BERELRIBNRES T EN L.
TOT A4 VOS24 5, 71y MA 760 T16 ML
SNb.

2.3 BAIR A A

DAT SPECT @7 — # U121, 2 M gmlEmil 7 >~ 7 #
< e.cam (Siemens Healthineers Japan) % il L 7z. #2560
A& 7 Mo8 BTG, BT & Bolt #:12 & % 8 ATl
AT o7z SUREEMING, Wk & BRI O BRI REICE D
& W OEEHE (normal BE),  IERIFRIE DML EREEE (eagle
wing #), RO MILEREE (egg shape #F), UNF AMED
PAGARERKTHE (burst striatum #£) 0 4 #1254 L7 (Fig. 1).
PRSI ZE B OMFENFFEMEIC X o THBWIZFE i &
N7z, s EEHIL DaTView (HA XY 7 4 ¥y 7 A4EEL)
ZfEH L, specific binding ratio (SBR) ®F-I4fili & asymmetry
index (AD) % fH\w7-.

2.4 AT ALE

BULEFAMIC X 2 0 TIHIEPIFUIR D DA BNz 720,
eagle wing T & egg shape HE D 2 B THE 5 & &K EHTRIE =
st U7z, M7 1X Mann-Whitney @ U #5€ % f\»72. SBR
& B EHIFEAZE DA B 1% Spearman O NEAAH IR E % S L, BY
HOEWIHE Z45E L7z, 3512, SBR 2tEE, i,
MMSE, TMT-B, FAB, MoCA-] % i3/ 2285 & 3 % E ¥
FAZ X B ERIGHAT AT, SBR OSH&H T % 50T L7z, 7%
B, BA LM ZERIIEATIIE Y Y 2 S5 IR 722 #
TEEM A EAEIETRTP <005 & L, METHENTIZIZ IBM
SPSS Statistics ver. 25.0 & i L 7z.

Fig. 1 Four grades of *I-ioflupane findings in visual assessment.

A: Normal, symmetric DAT finding bilaterally in caudate and putamen. B: Eagle wing, almost normal symmetrical tracer finding with only a

discrete tracer reduction in one or both putamina that creates the shape of a wing. C: Egg shape, a bilateral tracer reduction in the putamen and

normal or almost normal finding in the caudate resulting in an oval shape. D: Burst striatum, severe bilateral reduction with almost no finding

in either the putamen or caudate with increased background finding. DAT, Dopamine transporter.
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1. BEOERIGR

BEOEIRTEE A Table 1 12R$. WIEBME 24 44, ik
45 %, VIR 71.3 + 9.6 5%, T3 HY stage 2.5 £ 0.9,
WREEIE 5.2 + 4.14F, “PIHHHERE 14.0 £ 2.1 4, levodopa
equivalent dose (LED)™ 0 F:3513 384.7 + 391.3mg, Fl & F
13 68 %4, JE14TdH - 72, REFHIGIC X 2 ERFREN O A
X, eagle wing 7 41 %4, egg shape #f 27 44, burst striatum 7
1% ThoT:.

Table 1 Sociodemographic and clinical characteristics of patients
with PD.
Sample size (n = 69)

Gender (Men/Women) 24/45
Dominate hand (Right/Left) 68/1

Mean += SD Range
Age (years) 71.3 = 9.6 44-87
Hoehn-Yahr stage 25 %09 14
Disease duration (years) 5.2 = 4.1 0.2-20
Years of formal education 14.0 = 2.1 9-16
Levodopa equivalent dose (mg)  384.7 = 391.3 0-1,230.4

PD, Parkinson'’s disease.

59 : 801

2. Eagle wing #f & egg shape #£ D IL# (Table 2)

Eagle wing #1% egg shape #£ (21X, SBR @ Al 2VH E 125 <
(P < 0.001), MDS-UPDRS-III %4 &\ > 72 (P = 0.013).
—J7C, AERRCTERUIN, LED, $XCORMERERAEIL, 2
FEHICHBEEZRO Lh o7

3. SBR & &R B (Table 3)

SBR & MMSE (P = 0.021), FAB (P =0.029), MoCA-J (P =
0.012), RBMT (P =0.021) [CAEIEOMME D2, £72,
SBR & 4l (P < 0.001), H-Y stage (P < 0.001), iR
(P <0.001), LED(P =0.004), TMT-A(P =0.001), TMT-B
(P<0.001) CHEZBOMBELROL. —FHT, SBRE
MDS-UPDRS-III (P =0.251), ACE-R (P =0.172), BDI-II
(P =0.110) \CHELAABE RO H -7z, RBMT (& FAIH
Ho [#4] (P=0.022), [HE] (P=0.003), [&45%]
(P =0.027) 75SBR L HEREOHBZ DA, MOIEH
1Z SBR & HE M % B % 4> 72 (Table4). ACE-R 3%
ANCOTAIHE T SBR & A E B % 780 %5 72 (Table 5).
ERTAHTTIX, 4EH (P =0.016), FAB (P = 0.035) 75 SBR
DA DM L 73R FTdh o 72 (Table 6).

Table 2 The correlations between the clinical data and study groups divided according to the visibility of

the striatum on DAT SPECT images.

Eagle wing (n = 41)  Egg shape (n = 27) P value
Average SBR 2.0 £ 1.0 21+11 0.783
Al of SBR 29.8 = 22.6 14.7 * 214 < 0.001
Age (years) 70.9 £ 9.8 71.7 £ 9.3 0.807
Disease duration (years) 5.6 = 4.4 4.6 = 3.6 0.403
Hoehn-Yahr stage 2.6 £ 1.0 24 *0.8 0.436
MDS-UPDRS-III 21.9 = 14.0 309 = 7.6 0.013
Levodopa equivalent dose (mg) 429.9 = 428.3 311.8 = 330.5 0.394
MMSE 28.1 = 2.7 28.6 = 1.7 0.568
TMT part A (seconds) 61.8 £ 34.5 56.1 £ 29.7 0.524
TMT part B (seconds) 166.9 £ 82.5 161.1 £ 84.3 0.603
FAB 152 £ 23 15.0 = 2.7 0.651
MoCA-]J 24.7 = 35 242 = 34 0.772
ACE-R 85.5 = 12,5 86.1 = 11.3 0.838
RBMT (standardized profile score) 189 = 4.8 19.6 = 4.6 0.513
BDI-II 11.7 = 9.6 134 = 8.8 0.645

DAT SPECT, dopamine transporter single photon emission computed tomography; SBR, specific binding
ratio; Al, asymmetry index; MDS-UPDRS-III, movement disorder society - Unified Parkinson's disease
rating scale part III, MMSE, mini-mental sate examination; TMT, trail making test; FAB, frontal assessment
battery; MoCA-], Japanese version of montreal cognitive assessment; ACE-R, addenbrooke's cognitive
examination revised, RBMT, rivermead behavioural memory test; BDI-II, beck depression inventory-II.
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Table 3 Correlations between average SBR and Demographic/Clinical data

n =69 Mean *= SD r P value
Age (years) 71.3 £ 9.6 —0.407 < 0.001
Disease duration (years) 52 4.1 -0.431 < 0.001
Hoehn-Yahr stage 2.5 %09 —0.555 < 0.001
MDS-UPDRS-III 24.7 = 12.9 —0.181 0.251
Levodopa equivalent dose (mg) 384.7 = 391.3 —0.341 0.004
MMSE 283 £ 23 0.298 0.021
TMT part A (seconds) 60.3 = 33.1 —0.388 0.001
TMT part B (seconds) 166.1 + 84.3 —0.420 < 0.001
FAB 15.1 + 2.3 0.329 0.029
MoCA-]J 245 = 3.5 0.358 0.012
ACE-R 85.5 = 12.0 0.187 0.172
RBMT (Standardized profile score) 19.2 = 4.8 0.339 0.021
BDI-II 12.3 £ 94 —-0.335 0.110

SBR, specific binding ratio; MDS-UPDRS-III, movement disorder society - Unified Parkinson’s
disease rating scale part III; MMSE, mini-mental state examination; TMT, trail making test; FAB,
frontal assessment battery; MoCA-J, Japanese version of montreal cognitive assessment; ACE-R,
addenbrooke’s cognitive examination revised; RBMT, rivermead behavioural memory test; BDI-II,

beck depression inventory-II.

Table 4 Correlations between average SBR and RBMT domains

Standardized profile score Mean * SD r P value

RBMT total score 19.2 = 4.8 0.339 0.021
First and Second Names - Delayed Recall 1.3 £09 0.336 0.022
Belongings - Delayed Recall 1.3 £0.9 0.256 0.086
Appointments - Delayed Recall 1.3 £ 0.7 0.424 0.003
Story - Immediate Recall 1.8 £ 05 0.092 0.543
Story - Delayed Recall 1.8 £ 0.5 0.225 0.113
Picture Recognition - Delayed Recall 1.5 £ 0.7 0.079 0.600
Face Recognition - Delayed Recall 1.6 £ 0.6 0.120 0.425
Route - Immediate Recall 1.8 = 0.5 0.092 0.543
Route - Delayed Recall 1.8 = 0.5 0.117 0.439
Messages 1.4 £ 0.8 0.195 0.194
Orientation 1.6 = 0.6 0.325 0.027
Date 1.8 £ 0.6 —0.048 0.751

SBR, specific binding ratio; RBMT, rivermead behavioural memory test.

z B

AN EFEIERER OEFIZDOWTIRN2% . Eagle wing #i
egg shape #£(2[t~X, MDS-UPDRS-III 754 & (2K <, JEB)E
RDERECd o 72, B (3R B BT R0 R B AT EF 20 LMRIES W
s e B L, BEEEE) RS RE, ST CIlm
T4, —HT, BRIRZITEIRA LR, ZITHREZR &

FABERENR BT 2 Y W O ICBIREE DA R
enTh Y, RARERICERIEI WD, HHoEmP Rz
T\ % eagle wing #f CHBFERDEE THo72EF 2 5. &
I & IR DB RE D\ & il L 72817k gE & kR
MRTHo7z, F/o, FMLMWHICHELTRDO 2h o7,
RGRN O RIRER, Bk DR A [ O/ 23 iks o 228
DAV E SR TS & RO R TH > 72
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Table 5 Correlations between average SBR and ACE-R domains
Mean = SD r P value
ACE-R total score 85.5 = 12.0 0.187 0.172
Attention 171 £ 1.7 0.151 0.272
Memory 18.6 = 5.4 0.214 0.117
Verbal fluency 109 = 34 0.095 0.491
Language 245 =23 0.243 0.074
Visuospatial abilities 143 £ 2.5 0.157 0.254
SBR, specific binding ratio; ACE-R, addenbrooke’s cognitive examination revised.
Table 6 Backward stepwise regression for the influence of the SBR
0.95 confidence interval
Ind.ependent B Standard t value B P value VIF
variable error lower Upper
Age —0.052 0.019 —2.701 —0.491 —0.092 —0.011 0.016 1.202
FAB 0.211 0.091 2.318 0.421 0.017 0.406 0.035 1.202
Adjusted R® 0.533, P = 0.001

SBR, specific binding ratio; B, unstandardized coefficients; B, standardized coefficients; VIE valiance inflation factor; FAB, frontal assessment

battery.

W2 DAT O #FE & KRl O BRSO W THEET 5.
DAT D4R IE, #HEBA, PDIICIIC L VKT 5L &
N AT S SBR & 4G, WmLIICA S M %
B, SEATHIZE L RO R TH - 7.

DAT DO#5E & EEIHEFETIL, SBR 1& H-Y stage |24 & 2 4l
B % 7807255, MDS-UPDRS-IIL 123 A B4 HIE 2380 o
7z. ZHUZ HY stage & MDS-UPDRS-III O ZHili 38\ » 73552
L7: &% 2 5. HY stage IZLBRFFRLMAT 2 EBROBEBE &
B L 72 FHMIE H 25% . —75C, MDS-UPDRS-III (& %8444
FEOBATUAMNC S, IR FRE4 &S 3R 0 FHIE H TREIK
END. ZDlsh, PrgkLIAORERE b FEMR S L L
HRD.

WIZ DAT D 4% & FRABERE D BIFRIZ DV Tk <% . MMSE
& MoCA-J XL TS OB Ml 5 A 7)) —= ¥ FRF T,
PD OEATIEWESAME T 5 & S5 . SBR 24ERR
TR & AT 5 2 £ %% 2 % &, SBRA'MMSE, MoCA-J
WCHHHET A PRI SN, BESINTHRER -T2

SBR 1Z TMT-A 2 b AR B % 720 72, TMT-A X F2HHRE
DOBSEIEE 2 D & tik 7 b IBEN R EREDROITEHAE
BA7ZHY, PD OUEEEEL, AL EEEFEOBEC
FHE by NOEHR EHMCT L, frontostriatal circuit 7 &
R SE R RE O R AR 55 5 & i S b %Y SBRIZ,
TMT-B %> FAB |2 b A M 2 700 T Y, DAT O4%EFE LAl
SHEEA AR O B ARIE S e,

RBMT (& HH B0 <, FMEE T sl T
d, THA] 2SSBRICHEERMBE ARz, [Hd] &7
T — AN S e RO LN EM A T HHET, [ N3

TEECHETEP O XAH 2 HET 2ETH L. ZODE
IR TERE RO 4. REREL, RIS

T 5L SN AHNEMEIEELE N, ATSEIER R & e <
Mg % & &, TMT-B, FAB, Wisconsin card sorting test 72
EORTATERE R L DR E L Shp 2,

ACE-R I F{7IHH b &9 SBRICHEZAMM % 80 % 7o
7. ARWFZETIE, ACE-R OMKMOFALH [FLE] HE DK
BThotz, Tz, AEAEERLORETY ®, REHE
DGO AF B ERTH - 72, ACE-R ORI,
FIERAEGES, miAMEROns, AT, R, FREL S fE
B, FIEATE R WA OG- b iR S b DS, PRI
EROLIE, WEE % e P RMIBEIE R B, RIS L S hp .
SBR %° ACE-R 12 BRI % 78 % b > 7-Di%, ACE-R ®
[FL1E JIEH H o SR S AT SHZEREAE & BIEATTR < e vizo &
# A 72 BISHIERRAERTNI W O MR 2T BT RENED D B A8,
SBR & BDII O#EFIZHA, L0 »= v ROREHRIHES 2
L L SEATHIZE s, RIS TIZEIC & 2 RITTHSEE AT
M~OEE I R o72 b EZD.

HEYHHTTIE, SBR OZHFIRF & LT, 4t & FAB 2%#
Wan, I FERIRRE L L EIEE, S 20 2 HE DS E
MEEZ DL ZOfREIER L ERE T 0L, K
IZB\) % DAT OHF&IL, FHOEEL 2 55%, AisEIERE
RLHTTHIE DSBG9 2 4 O R R R & LAY B 2SR &
Sx 5. £oT, DAT OEMRIIFRMBERE, FFICRTIHZERRED
R LB L I A RIS R D RS LB A HNG.

RICAMGED RAR & R 5. AR 1Nz, 2
JECA IR E R SMAR T 5 BT 5. S%IE, K
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Abstract

Relationship between striatal '*I-FP-CIT uptake and cognitive functions in Parkinson’s disease

Hiroyuki Sawada, O.T.” and Satoshi Orimo, M.D., Ph.D.”

YDepartment of Rehabilitation, Kanto Central Hospital
“Department of Neurology, Kanto Central Hospital

We studied whether I-FP-CIT uptake in the striatum correlates with cognitive performance in patients with
Parkinson’s disease (PD). Sixty-nine patients with PD (24 men and 45 women, average age = 71.3 years, disease
duration = 5.2 years) underwent *I-FP-CIT SPECT and neuropsychiatric measurements. Cognitive performance was
assessed using the MMSE (Mini-mental state examination), TMT (Trail making test), MoCA-J] (Japanese version of
Montreal cognitive assessment), FAB (Frontal assessment battery), ACE-R (Addenbrooke’s cognitive examination
revised), BDI-II (Beck depression inventory-II), and RBMT (Rivermead behavioural memory test) in the ON state. The
average specific binding ratio (SBR) and Al (Asymmetry index) of striatal "*I-FP-CIT uptake were semi-quantitatively
measured using DaTView software. Clinical data and SBR were compared. In addition, participants were divided into
four groups according to the visibility of the striatum on ’I-FP-CIT SPECT images, and results of the Eagle Wing (EW)
group and the Egg shape (ES) group were compared. SBR was negatively correlated with age (P < 0.001), disease
duration (P < 0.001), H-Y stage (P < 0.001), levodopa equivalent dose (P = 0.004), TMT-A (P = 0.001), and TMT-B
(P < 0.001), and positively correlated with MMSE (P = 0.021) and FAB (P = 0.029), MoCA-] (P = 0.012), RBMT
(P = 0.021). Multiple regression analysis confirmed that age (P = 0.016) and FAB (P = 0.035) were independent
predictors for SBR. Furthermore, in the ES group, Movement Disorder Society - Unified Parkinson’s disease rating scale
part III scores were significantly higher (P = 0.013) and the Al was lower (P < 0.001) than those in the EW group.
Conversely, there were no differences in the findings of neuropsychiatric measures between the two groups. Our study
results demonstrate that imaging with "“I-FP-CIT SPECT is sensitive for detecting dopaminergic deficits associated
with frontal lobe functions in patients with PD.
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