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Examinations for Early Diagnosis of Parkinson’s Disease

Mutsumi IIJIMA
Department of Neurology, Tokyo Women's Medical University School of Medicine

Parkinson’s disease (PD) has 4 characteristic motor symptoms of tremor, rigidity, akinesia, and postural in-
stability in addition to various non-motor symptoms including constipation, depression, sleep disorders, smell dis-
orders, and cognitive dysfunction.

Today, PD is regarded as a systemic disease presenting with Lewy bodies. By the time motor symptoms ap-
pear, more neurons in the substantia nigra of 60% have degenerated. Because early treatment interventions af-
fect the functional prognosis in PD, definitive diagnosis at an early stage has become essential. Diagnosis of PD at
an early stage is not easy due to the many diseases causing parkinsonism. In this paper, I outline examinations
used in the early diagnosis of PD. ,

Brain MRI images do not generally exhibit abnormalities in PD, but are useful in differentiating multiple sys-
tem atrophy, progressive supranuclear palsy, hydrocephalus and vascular parkinsonism. Olfactory identification
function decreases before or soon after the onset of PD. In MIBG myocardial scintigraphy to evaluate the cardiac
sympathetic nerve, MIBG uptake is reduced in PD. Hyperechogenicity of the substantia nigra in transcranial
sonography is observed in more than 90% of patients with PD. In addition to neurological examination, a combi-
nation of the specific examinations above are useful for diagnosing Parkinson’s disease at an early stage.

Key Words: Parkinson'’s disease, olfactory function, MIBG myocardial scintigraphy, transcranial sonography,
parkinsonism
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23— ) 9% (Parkinson’s disease : PD) I,
1817 4E1Z James Parkinson 7%, “¥R##KE : Shaking
palsy” & LTEELZEME L TR, REIIHLAE
B 4 BEBE T b LIRE, AR, &),
RUNGEELETHHREMERRL SN TEL.
IS OEEEROBEITALIZTHRBERT, €D
JRELFT R iR OB - 2 & RRAERE oA
BHIZBIT 5 Lewy /MEOHBLTH 5. 2D, PD
TIOEBEIROM, EH, 5o, MIREE, WREE
£ OBREREES SR RIBEEEREEL, <
o OIBEEIEIRDOS { ASEEERITET L THH
T5HIEDHEEINLY. 72, Lewy MR EENE

ROFFERTAD © BIGLRET (WK, W), HLES
DHOBEBEMERZ EEH LNV THEREL TS
CEBHLNIIhoTERY. BE PDIREFIC
Lewy /MEREZENEZ R T2 2HREB LRI ONT
W5, EEERATHI L B CEE MM S BE
1260% IEBRELTBYY, BERPOWEHENADL
BEFREEAGTAHIENS, PDTERIYRBD
MESWPHEE oTWh. N—=—F VA 1%
ETEBIIZEICD2Y, PD ORMIBEIE»% S
FLLESHTIE R, AFETIEPD ORZMICSE
VF BBRAEEICOWTERET 5.
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Fig. 1 Comparison of smell identification scores on
the odor stick identification test among clinical sub-
types of Parkinson's disease and normal subjects
Median and quartile (box plats) as well as 10th and
90th percentiles (whiskers) of individual odor iden-
tification scores. ART: akinetic-rigid type, MXT:
mixed type, TDT: tremor-dominant type, PD: Par-
kinson's disease, *p<0.01, * *p<<0.0001. (Ref. 7)

CBAE S A RTRRANER (MRER, RER) R RAIZIC Lewy
MR ERZEAL DS 57 BRRAYIC D R B8
BEIRORER 2 5 FERICHILL, &ddp
90% LA EICFRD HNEY. BEKRARIZIE, HEMR
WARELERRAE, WREEBRE, BIRMERER
EhH L. BRTIE, FREN BREOWHES, 4
WELEDS W L OREREREVHVONS Z
ENE, HARMITOREREREICIE, HARANC
BlfEaod s 12 BEHEORE (B, MA, &FK 2
Y h—, AhA, Hl—, RKERFTX, iIb, O
DE, BNLHMT, L, Bol=r=r) »oiE
BENLAT 4 v 7 BRIREFEMRAE (odor stick
identification test : OSIT-]) & BRE:[&] % /e J7 i & H
#— K% v b (Open Essence) (& & IZ R F#EH 72
L)MEHERTWS, OSIT-J IZMRFEEAHALY
A2aATeVEINLLEZY v TAT4 v 7 %28
FICHERICEDY, K2 oW DICLTEY)EbE
BT ETRA 7 uh TN U TREI U S
N5, BEBREI=F/E2BE, BREITLIZ4DOD=
T A%, CBIVGhLR, ER, F6ODER
A 1o%EET L. I—FFy MEZZOH DI
ENH—FZRILEFADPRETSH LI
o THY, OSIT-] & FAMkZE BIREA O =F 1 2 [F
ET 5.

PD OWE R EMAIIHEIC X 0 Fifs, HHOF
BAHBRRDBIDOMBIELDOERND LD, #hY

Table 1 Olfactory dysfunction in patients with
parkinsonism

A
Parkinson’s disease +++
Dementia with Lewy bodies + + +
Multiple system atrophy +
Progressive supranuclear palsy *~+
Corticobasal degeneration +~+
Familial parkinsonism (PARKS, G2019S) + +

Familial parkinsonism (PARKS, 12020T) -
Familial parkinsonism (PARK2) -
Vascular parkinsonism -

+ 4+ + : severe, + + : moderate, + : mild, * : very mild,
— :mnone.

BHESEIT 45 M EEZ BN, 72, WERE
ERE, R OE, BRBEICL HERVPIRESI N,
TRER AL RS MR - ASRMIAL I B U RE R e R4S
BiFE SR T (Fig 1) WEREREDOREL
eEEDOH Yy VA T7EERE LT AL, REDN %,
BREIL 8% THEY. N—F UV ALk ETD
FEBIZIL, L RABEMRIE (multiple system atrophy :
MSA), &7 MR E (progressive supranu-
clear palsy : PSP), FE#EMZEMEIE (corticobasal
degeneration : CBD), Lewy /MARIZZAE (Demen-
tia with Lewy bodies : DLB), M&EM/\—F > v =
A 2 (vascular parkinsonism : VP) 7 EW5%iF b
%. Lewy /MAFR# % 23 5 DLB CTldE B 2 IREH
BEDIRT 220 5579, MSA, PSP IZEE OB
EMBEET 22055, PDICHLRALZRTEDY,
MSA O & MSA-P TIXEEIK T 45 (Table
DY, CBD OMEMBIIIEE» LBENEKT & &
h, BERETHCIERAREREOZEIRR I
TwWhb., FiEMEPD T, Lewy MEREZET 5
PARKS (G2019S) TIXMEMEBIIET L, Lewy
/MEFRELD 72 PARK2, PARKS (12020T) TI3RE
BIEHTH A%, 60~70 kD VP TIIRERRREIX
BRI NS,
HEEOREEENLZ23 5 PD T, AH»ro8k
BEZE ~ THTHZE O A2 F R A 1R 5 2 R 5 B R 2
7 O CHEM L RO, 3ERITIIFRIRE - EEER
BEOEAZROTBY®, BEKREFMIIPDICE
JABBIEDTFHRFE LTHEEER TV S,

2. 2| meta-iodobenzylguanidine (MIBG) /0 >
FI574

MIBG L ¥ v F 75 7 4 DB B R DR E
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Fig. 2 Cardiac MIBG uptake in patients with parkinsonism
Early image, Axis view, PD: Parkinson’s disease, DLB: dementia with Lewy bodies, MSA:
multiple system atrophy, PSP: progressive supranuclear palsy, CBD: corticobasal degenera-

tion.

By courtesy of Dr. Orimo, Department of Neurology, Kanto Central Hospital.

E XD EHl T AL TH H. MIBG % # Ik
I#EE5L, #150% (RUK) BLU4KEHE
(BEMBICH V=W AT T Y F 75 L%k
BL, LiEY) BT EE (heart : H) & LR
(mediastinum : M) (2O fEBZ 5% L ¢, FHI%R,
wEgEnEho B/M 2813 5. PD O.LILE
FEEMEEEIEHEICRD 5N 5 IEEEER
T, EEYEROFIER A S HIET 5 Z &5 5, MIBG
ERIIREIE, BEHRE 1280~90% DEXETIKT
5™ PD @ MIBG &K MZEEHrH5E L T
0, FERFRICHEIT T 27, FE RIS MIBG /&4
EFERIEDNHAH. BEPERE OBEIZOWTI,
Hoehn—Yahr (HY) ® 25—/, Unified Parkinson's
disease Rating Scale (UPDRS) D #4738 & VB D
HE L EOHEFBDOOLNTWAT, HY I EM L
T3 90% UEDBEHETMIBGEREMETT 5. F
72, BERIRTL & o BEE T, MIBG $E75 13 4R i B
W LRBRGEEEEMATL VKNI A, HYL
I EOBEFTld MIBGEBVPIEE 2 L0H D,
INHOBETIIFY24ETMBGEEIMET T
BEINTWE". BAEMBEIRE ORE T, #37
PRI E PR EE % F 1 5 8% Tid MIBG £
MPET T DL,

AFTFI I ANL, PD1,076 ) Lo/ i—F
YV AL(TTI9 ) & DERIZ BT 5 MIBG DR
12 88%, FFREIL’S% XN, T2, PD Lfho
EVERBIZPES —F v = X4 (MSA, PSP,

CBD : 220 f5l) & O&ERITId, B/ FFREIXF G
(826%/89.2%), I (89.2%/826%) &S h
TWw3?, MSA TIEHERK T 0~50% L@’ H
D, WEIHPR 25 EEBVBEKTISS, PD
WL H/MEEEMETH A, PD & MSA LD HE
FRHE BB O B AT IR B O A AT MIBG £FE I L,
PD Tidh, Witk MEr iR ED £/
LIRETHDLDICH L, MSA TIEHh - HFHTH 5
TEhn, HEEOBAREMERES A M T 5
MIBG Ly ¥ F 275 7 4 DEBETFTAPD TXY
BHETHDLEZZONTWEY, ZOMOMEGER
[ZDWTid, PSP, CBD, VP Ti&, MIBG 224
TS HANRHERF 2 O BEMREEDOA MR
WORXDBERIEF TH S (Fig. 2). 72, Lewy /MK
i CTd 5 DLB, Mk B MR K HE CTld MIBG OHL
DAARDEICE N A, REMPD T, Lewy
IMESRIE DS 72 v PARK2 Tld MIBG £/ I3 1IEH T,
PARKS Tid Lewy /AMEDE LT X 1) Lol A A%
DIEEDFEZ Y, Lewy /METFAEB] Tl LR A & A
FEORLE & MIBG £RBE T2 6N T 5",

MIBG L ¥ ¥ F 75 7 4 DFEROEROBEIZ
&, MIBGEBENFEETHo>TH PDITHEETRE
Tl $£72, HY I ELU ECRERHBEEL 2
THN—F Y Z XL BEETMIBGERBPIEFE %
BE1E, PD UM OMOKRELEEBTRETH B,

3. REREEEER

PD BEIIBIT AREEEEWMAE (transcranial

—E37—



38

Fig. 3
A: procedure of transcrainal sonography (TCS).
B: TCS image in a patient with Parkinson’s disease. The midbrain is encircled with contin-

JouLjuy

uous lines and the substantia nigra (SN) is encircled by dotted lines. Hyperechogenic areas

were shown in SN.

C: the scheme of the midbrain and the hyperechogenic areas surrounded by gray in SN.

sonography : TCS)\Z & % BE D EH#EE LAY 1995
FZHE SN TURY, 20K 90% @ PD
TROLNDLZEDPHLPICRY, 4H, BRKTIX
TCSIZ & 2 BHMEOMIE PD O RMZHICH
BBtk s L THILENTWA™, F72,50 Pl b
TEEEEEZETAAE, B3 2WAIZKLPD
FERED relative risk 2817 5 TH H?, BEEE DT
s PD OFERIZIIEDO—2 & LTHEHEA ST
B, nB, BEHEEZALORREETICHEHINT
[AR/EV/EN ARV (:F ) AP N i R T S DA YD)
TR%L, $EER, —2—0X95=VEDKT,
o7 TEE oY R LA OLER ENEE
FohTwa”,

1) TCS Mk & E

7 1 — 713 15~30MHz @ phase-array trans-
ducer & Fvy, T2 —%EE 15em AIEICERET 5.
E LT 0 — T 2R OBEEOREP.LENE
LA SREHLRICT LEEICEES ¢S (Fig
3A). BAIRAE\CEMEELICHE £ R O H i A [ E
5. IO LR IE A ER IS A K B S R L
A, PD TR OBEIZBER T 2135 RO
EHEE L L THIZE SN A (Fig 3B). &8, HElOF
IO —DEETE WL, oISz FE
THILIIWETH A,

TCS ORERE, BEEEAMEIINGE, %5, F
BICEDRZY, BHEANIBWT, FICEHIHET
EEEE T O F W EB DK S 2 5O N EREE %
BZTEhnwl L Tho.

2) PD &%—F v VIEERE & D&

Bk 72 & OFE T, BEBMEIL, 60 A
PD Ti 100%, 60 m&LL D PD9%6%, MSA D9 %
MR EE MR (MSA-P) 10%, PSP47% THh o
727 60 AR RIE L2/ S—F VYV = AL EBET
HEEE AN IEE ThhE, MSAP F 7213 PSP i
ReMEAE 2 b A, KIEICBIT 5 PD DEEEED
WEP T3 83% TEMETH 72, B, PSP D)
+ PSP-Parkinsonism, CBD, DLB Tl EE 5 E %
BOLMEDDVDHY, TCSICLBINLDRBDE
ANCIERAR DS 5.

3) BEfIToOMmE

A, PD 50 #I(H 3261, Z 18 #1), k5 35~
80 (CF¥6s1mk), BAmEAM6~240» B (F¥H
57.2), HY BEREEEAHS I-15 I, 11-20 4, 111-14 #, TV-
16, BEOYpeslkiEEDIEPD BE 177 65 (5B
119 B, 7z 58 Bl), 45 30~88 M TH~7-. BEME
FED 7 L — FHE L Okawa H DHMEICHEK D X W
RASZRFT RS, 1L, I8E, Mm% IV
EEO 4RI L. FEPDEICBU SRR
IR, 60 BELAETIE 50% AT, Bt TH
WL7(Fig4). EPDEICBWIEEOEHEEL R
L72BEF1778 106 (56%) T, 262850
BUET, 209 b—E0EE TEMELEL &0 L
Tz, PDEESO BIOAER % Fig. 5179, Hxo
BRI BB 60 ML E Tl E & & AR
IR T Lz, RERETICBT 2 PD B TOHAN
HH=IZ 60% T, MHEE L IEHEE L O T, £
WA EZ (p<0.05 Mann-Whitney U &) A& H
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Fig. 4 Detection rates of the midbrain using tran-
scranial sonography by age in control subjects
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Fig. 5 Detection rates of the midbrain using tran-
scranial sonography by age in patients with Parkin-
son’s disease

7205, BREB LY BIEREICEES TR0
7o, BN PD BRI iob\“(ﬁrﬁ@mﬁf““ 390.3%
KOOI, 60 BERBCIIEfI CEEREEEY 2
LCw/e, F7:, BEEERFIIHY BEREELAR
7 BE3E (p<0.005) % 5287275, TR & ORI
eirolz. LLEORERAS S TCSIZ & 5 PD i,
B HARN TR AR 7o RoRIZE L
ZRTRDME DY, 60 KM TIE/S—F 2V XL D
ERCHEREEZZOND,

4. BNERRE

1) BEEB MRI

FHER MRIWZ X Y, PD LU D/S—F =X A,
bbb VP, FER T mAE, KEEE, MSA, PSP, CBD

39

Fig. 6 Characteristic MRI findings in patients with
parkinsonism
A: hot cross bun sign in the pons in multiple system
atrophy.
B: humming bird sing in the tegmentum of midbrain

in progressive supranuclear palsy.

C: laterality of the parietal cortex in corticobasal de-
generation.

D: enlargement of the ventricles in normal pressure
hydrocephalus.

R ENERTE B, MSA TREERE, 1, MR ZE
fii 2 528, T2 5 B R TH R RN IRD 1—1157:7
B, BEERCTIRE{E 5 (hot cross bun sign),

R B 2540 % 5200 A (Fig. 6A). PSP Tl AT ﬁ“?&%
DFEHE, HIMWEILKR, AIEEEFZEDOL. EH
FARMT T O MBI OEREHNTF P DD L) 12
AZ ATz, NF ) EfE (humming bird sign) &
MZ T\ b (Fig 6B). CBD T, BIEAZE, FETA
BIIEREZDD HEMREZRD 5L (Fig 6C). IEHIEK
JHAE CLIMN I ZFE ISR L, KR T Evans in-
dex (TR0 i 28 7 #4108/ 171 4 |- 0 BEZE A PEIE) 2% 0.3
ke, R ToOBMHZTOMRES < bR
THEOB/MEPRD 5 A (Fig. 6D).

2) B¥ M %% single photon emission computed to-
mography (SPECT)

PD TR CRRANE DA |2 & ) MM ¥ 7 —
YA %, DLB TIEBREEO MM T A 515
A5, R 60~80% TH H¥, PD TIIImEI L840
r@ﬁﬁiﬁk BN IRWAT AN/ N o Sl 47 331
REE% 29 5 PD CEBEEOMKEPET T 5
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A%, BRAHVED R\ PD 2B W T H BEE MK T 28
AoNAHI ENH A, CBD TIIHEIFHETE - HIEEOIM
WIZEAZED A S, PSP TIEATHEENM O MK H
KT 5. MSA W, /Mo MiEET OF & TPD
EHEL, /MEOMTT 255389 5 X MSA ©
T EEMEDSE .

Dopamine transporter (DAT)-SPECT id ## 55 &
HEROHM K8 Vo2 -0 Y R2FliT 2 RE
T, MEEBEROHE K83 Y =2 —a v OfE
AT B T DAT-SPECT OB Y AAA DK T
$%. PD, MSA, PSP, CBD, DLB Tl%, DDAT
DR ABIMET L, VP, AREHEIRER, HHIM —
FUVZALATREEFRRZET 5. PD Tid#17
JE L DAT OHLY AARBAHHEE L, —4FE D DAT
B A &A1 IE 0 BB A% 0~25% (2xF L T PD
T 6~13% THA®. 72, BRMIZ PD LB
N 72 57~14.7% T DAT-SPECT % PET #*IE % 7
SEBDEL L, 15T scans without evidence of
dopaminergic deficit (SWEDDs) & # & it T w»
BP0 B, P 2549 H £, DAT-SPECT
EARFTIRRBISIMRE TH 575, I+ REEIS
WK 5.

5 BEOKREZXELDEE

IREERERAEOREITI H/M L EMBEL, RE
PEREMR T 313 &R O3S AR R A% & & AR
B E N2 F72, BEPD BBV TDAT-
SPECT D#44k DAT B ) ;AR TR E R EERE B
L U"MIBG L EE L O HICIEHBE SR D b T
BYPT BEPD TIZRER, LIBEAIEMRE L 5
HRITFEIT L CERT A EARENS. TCSDE
EEEEASOERE & MIBG £ 3HE L 2w,
OSIT-], MIBG MY ¥ F 2757 14, TCS ZHfT L
72 HARN PD33 B COMETIX, &6 TRERED
TCSO—HFELEWAHTRELZEL, MIBG DAD
B o 12,

AR TR L7z R B R @A L 72RO Tl
RS, B (1 1449 500 1) CTHRERHD
fHERRETHSH. —H, MIBG-LY ¥ F 757 4
SRR 4 BRI L E B L, REBERTIEdH 5
PEETHY, BREBRIBEON TS, BEPD
TiE MIBG £ L REBRENMHBET L &5,
MIBG LY v F 275 7 4 ST E RWHERR TIIRE
FEMEZHERT 5. TCSIRARABRETORY
MIHBOK S, FREHRORE, Stz &hHE
HTHA. DAT-SPECT 35 B RBEN & 2 ) E K

RIS NB.
b

PD X7 VI NA 2 —JRIZKR W TEWHRER
BT, RIBTEERILIEWZORIESRIHEI LT
Wb, N=F UV ALEZETLEBIIBVT,
ERBEIZWIC X 5 HEEN AL QOL DR 1
WCEAB. T2, NEBZONEEHEHBRIWETE
5. AHTWE PD O RHIB WA E 2 3 L 7. flA
BEDEIREPBH OMERLRBDOLI NS, £
HREOFE - REZEML, BETRLEZEELEL
HREZBIRT A EHNETI NG,

I
MNEEZOREZEFRREICH WA LZETL
AR BDRERS T REEH LT

RS B FUZRAH I 72 .
X ®
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