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Significance of MRI in the Differential Diagnosis of Parkinson's Disease and Parkinson's
Syndrome, Multiple System Atrophy, and Progressive Supranuclear Palsy
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Abstract: Objective To explore the value of MRI in the differential diagnosis of Parkinson's disease (PD), Parkinson's syndrome, multiple system atrophy
(MSA), and progressive supranuclear palsy (PSP). Methods Gathered 20 patients with Parkinson’s disease, Parkinson’s syndrome (PS), multiple
system atrophy, and progressive supranuclear palsy respectively. The MRI features were analyzed Retrospectively. The Midbrain area (M) and
pontine area (P) of these patients were measured with irregular-shaped area software system, and the ratios of the two (M/P) were calculate.
Results MRI images showed that the incidence of significant atrophy of the pons and cerebellum in MSA patients was 100%, which was
statistically different from other groups; the incidence of "hummingbird sign" in PSP group was 100%. The average brain area in the PSP group
was smallest, and the average pontine area in the MSA group was smallest, while the M/P value of patients in the PSP group was smallest, and
the M/P value of patients in the MSA group was largest. Conclusion The analysis of MRI can effectively distinguish MSA and PSP from PD and PS.

Keywords: Cranial MRI; Parkinson's Disease; Parkinson's Syndrome; Multiple System Atrophy; Progressive Supranuclear Palsy

MEREELTEERAUMEH®(Parkinson's 1 BRSH
disease, PD). #&AMMEHLESE (Parkinson's 1.1IEKEE %EEEKE2020FE18 E2021F28 409 ME 5%
syndrome, PS). M MME[REEM. EEFTUMBEHR RESWEREEM. ZRAER. #TUEZLERERES
SA1E, MZRFZESE(multiple system atrophy, MSA)F  20f, XLEBEMMRI. Fid. FBELKRIRERL
BT E MRS (progressive supranuclear palsy, PSP)

®1 MABEEAXBRSAHR

=Ry Ve Ay A s ml T g (1
ETMMHERESIEN *qﬂyi?::\o”PD’—ﬁPS\ MSA. PSP - PDA bl MAZE PSPl
NIRFRRIMEB B, SFEshRE. RESE, FibEk w3 = g 9 . .
RIGRERIEHTEINEBER, IRKARKE, MERE X b 0 b 0
o 935 WA Y B RN 59650 1253 |
;Eff?q;f'gﬁ%ig%fEEfE;ﬁ’IﬂFﬁiﬁ”J?EE EH(Y) EHEE 61-85  60~83 59~86 61~84
RN 12 ZR \ ’9 & ° \/, E3 =3

M\T\Dﬁ ’ /% TLsO\/O,_ Ji ik FHEH 75+15 73£20  74+15  74%23
W, BINHEREFMTEEHRTAMMRIKE, WEEN

FE(E) T2 0.5~6.5  0.5~6 1~6.5 0.5~6.5

AR R 25 38T W0 e R B R 5B AR i 4T U 5 B

E=luso <7 [4 = 73 oA
TRIRABEATR o BUFFAETRANSA PSP 15 gMRRSHIMDE FFAMERNEESTRE ST
PD. PSAIRIMRIEIZRINZ R ol B R AN KT (PDIL W A iR
MEBRFELMEY. PSLUTESE (MEED) B

(B—FE] B %=, &, BIXEEM, TEMRARA. MERKLEFISHN, ATBEREZKIZH. E-mail: 798380277@qq.com
(BAIEE] )3 7%, 5B, TERXM, TBRRAM. MERFBHIRMGRARBHIREER K. E-mail: szff68@163.com

+ 13



FOREREE 20215088 $285 F4 8 25147

BT, MSASEIFTEKIE2007 GilmE S 5XEH T HE
hamMuRReyatng’. PSPLIRAESRI096E£E
E i S E RN ZE PR R ER#TEZ EEREDSE
BRENZHTEY); FERERETAMIMEE; FIBA
HEEIRTHRHM. RNEERE; MEEEYRIRERE,
ENE, KRAMERNEEERS U MR ERN—IY
THRRTEIN . FHEANGES, FEHMRAN™EER
WEE, TEENMAMMRIEIGE,
13 5%
1.3.1 FIlMRINE WEEHTEMNAMMRIKLE, #£F
GEHDel.5TH#EMN, BHENNAKKZEH#ITHE, AEE
SEABNNTNESRERAHITHE, HIESHIRE
#0F: TR 5000ms, TE 100ms, TI 180ms, BDW=250,
ETL=14, M (FOV)40cm X40cm, 128X 128, j&iE
Imm, BE7mm, bfE800s/mm?’; XEEDRHTSNE
BN, SMEREN=XEHE G,
1.3.2 FIRMRIE & 2 BEEMTEN: BRI ELENSE
A BIZEHEMYAMRMRIBGH#HITHRIS N, FEBES
M. M. EBEMEZHRZE. HEMRIERW “HERE” .
‘BB F, REEREERDETE

BHENNE: REFAMNEERRERANEXLE
EHMmEmARM). FRERP), HiItEmENLLEM/P).
1.4 FitEHZE AHRAESIEYFRBASPSS 19.08 31T
FIH, HERKL(X +s)&R; TEESHHERAE
REBEDH, AEFTEMRLLBRIALSDKRK, HERTT

ZHMTamhane's T.E; AEESHHE, XAESHKR
10, AiEtREAMann—Whit—ney U0, THEER LR
KH x ek, LIP<0.05RRESEFITEEN,

24 7
2.1 MAREMBMRIBERBENSAR HABENMRMMRIER
BRI &R2,

2 MAREMBMRIE & B WERAITRn(%)]

$IMRIZI  PDA(n=20) PSZ(n=20) MSAZ(n=20) PSP#E(n=20)
+iE 0(0) 0(0) 1(5.0) 0(0)
BUBMTE 0(0) 0(0) 2(10.0) 0(0)
35803 0(0) 0(0) 0(0) 20(100.0)*
EBEEL 0(0) 0(0) 3(15.0) 2(10.0)
PNESR 1(5.0) 2(10.0) 20(100.0)°  1(5.0)
FIRES 3(15.0) 1(5.0) 0(0) 3(15.0)

N e 3(15.0) 2(10.0) 20(100.0)°  2(10.0)
ARARIES 6(30.0) 4(20.0) 4(20.0) 5(25.0)

PN EL 6(30.0) 8(40.0) 6(30.0) 7(35.0)

A CRAMSAHBENNM., MNNEFXSHMW=ZHARELRABAUNFER
(P<0.05); "RNPSPABEMN “BEM” REXRSHM=ABELRAEAUTFEER
(P<0.05),

2.2 MAZBEMBMRIEGENNRLER 33704H EERI X
MRIBGXBAMMNE IR ERANE PRI (M) K
ER(P), EMELR K3,

#®3 NAREMBMRIBESENNRERA TR

MR B4 PD4A(n=20) PS4 (n=20) MSAZ (n=20) PSP4(n=20)
M(mm?) 144.77+10.48 149.10+4.84 141.23+3.59 94.52%5.47
P(mm?) 519.87+27.85 531.25+23.44 376.98+4.49" 522.12+28.92
M/P 0.378+0.013 0.380%0.010 0.37420.008 0.081%0.010°
(z *i)apspzﬁ%sqﬂpﬁmﬂ RRERSHREROLES S A EE LRABIIHFER(P<0.05); ‘RRMAMBENFRERS L= AEELRAGIIFER
P<0.05)o

3’ ZRAUMSAEERA ZRANSETESR. &, BE

PDXIETEME, EHERARTHRRFTIRATL
B —fRE, BRMRER, HERRNEERENEN
ERIREERZERAELZ TR NN, ZEREREEZH
Lo XRHEBH-MERTISTIEHTRE, EMaHHE.
BRIEPDRYRETED NARDESHE, HRI~ 2T ESNE
IRIKAM I BIR %, EHEENREZE, BEXTBERAN
IR5T. HWIHEERIERS; 3~4EIRMBNRRERR. PRRE
%H, m5~6HRERNENS RS H BHIAEER Lewy
MES, PSHIRE S, BIEAMRG. IMh. hEZEK
RREURREE, XEFRRAZSHUERTEAZONHE
BERELZN, RAXTHMARGREHENZE, N3zt
RE. EERSERES—RIIGKREN" MSANBEE

A+ R, BMANMSARERNMARHAITRIEEN

14 -

oM ZENMETTEK, MEMBNXKEMIEENRRE
X, HEEFAREENEREHRET M MREEHENE, fF
RUBMRLAMEMSAREN DRERFMERNE BRENE
%, BEEAGEMERBEFtERAR . SMSAER,
PSPHIRE BRIt RPEH, HREXNTFIENEMKZ. F
S, N EMESE. BEREME, PDMPS. MSA,
PSPHIGFRZMEBGHMY, BFEHRE. ERES,
IR IR AR R IR E TR &R E R,

AER R IIE T 3 M7 B IR L AR R BY AR MR | 2R B SR X X
JIMEREITES . PDRREEZE, EETERENTEE
FRZBRRERSTHNT S, 758, XWEFPDIAMMMRIE
BRAABEGRT, LeeZE ™ FMatsusueZE3iPDESE

(F%%% 56 1)



(EEFE 14 ™)

BRRMRIEITOHELI, EPDEERRTXFTIZMTWI
EOTHHBEENRES, MITANEZRESTEREIESH
EEMsgmeiRniiEgx, INXEREZRESHNSHRS
EEEEMSA. PSPHEARKRER, 2 RARPHLZI6HF]
PDEELHIM T FIZRES, AFS5PS. MSA. PSPEAAE
7(P>0.05) PSHEAZE, FENFEEMRIRIABER
@, EXERMBLIFMEN, WNMmEEPSHRIAINMEE
TXZKIERERESE, JMAEPSE R AIIMEEBALAY AN Z
5. Wiklt, KRERAI, PSEEMMRIRMSHM/L
MERALL H T E S (P>0.05), BIER, MSARRIEHRT
A—LHMEZEANT S, MXEHEZEAZLHETFRTFHAR
AR RAT RO ZB L, EAMARP LI, MSABEMFE. /X
BBEEELEEXNI0%, SEMSALREBEATZEER,
FRZ2ERANEELI, MSAAEEFRERNTIYER.
M/PESA, X5REMEWARERER—R, M
PSPEEMMMRIFITOMA LI, PSPARE “BEE” X
£E100%, SEMSALREBRAUTZEER,; SERNER
ZI, PSPABEFEFFIYERIV(P<0.05), MEM/PE
AIEbE £, PSPABERIM/PER/

% PR, @I MBMRIEITILER. D HrBEaE At
MSA. PSP5PD. PSKXZIFE,

2E38

[1]Jellinger K A.The pathomechanisms underlying Parkinson’s

56 -

disease[J].Exp Rev Neurot, 2019, 14 (2): 199-215.

[2]Perrett R M, Alexopoulou Z,Tofaris G K.The endosomal pathway in
Parkinson’s disease[J].Mol Cell Neurosci, 2019, 6 (Pt A):21-28.

[3]Chen W,Xu Z M,Wang G,et al.Non-motor symptoms of Parkinson’s
disease in China:a review of the literature[J].Parkinsonism Relat
Disord, 201, 98 (5): 446-452.

150, LB, B B4, 4. 2 2 AZHMARREF N HRE M F 00T
[J]. pde g EFLE, 2018, (3):203-207.

(5] dt 4 [E 2 2 90 B F - WA A AR B3z 20 WG S 4. o [ WA AR B9 ) BT A
HQOT6H0 [I]. a2 FH 43, 2016, 49 (4): 268-271.

[6]Joseph Tankoric,Eduardo. W4 Zxim foiz o0 EAg g (M]. E4805. b AR
T R, 2006: 1455-1461.

[71Gilman S,Wenning G K,Low P A,et al.Second consensus statement
on the diagnosis of multiple system atrophy[J].Neurology,
2018,71(9): 670-676.

[8]Litvan I,Agid Y,Calne D,et al.Clinical research criteria for the
diagnosis of progressive supranuclear palsy(Steele-Richardson-
Olszewske syndrome):report of the NINDS-SPSP international
workshop [J]. Neurology, 2019, 47 (1): 1-9.

(014 /N4, ER, 7, £ LR E RN EELNCRZ Z4EHF 54
PR WTNE LT, U % 528, 2013, 28 (11) 1 1113-1117.

[10]Hirsch E C,Jenner Przedborski S.Pathogenesis of parkinson’s
disease[J].Mov Disord, 2018, 28 (1): 24-30.

[11]Postuma R B,Berg D,Stern M,et al.MDS clinical diagnostic criteria
for Parkinson’s disease[J].Mov Disord, 2019, 30 (12):1591-1601.

[12]Lee W H,Lee C C,Shyu W C.Hyperintense

hallmark of multiple system

3.0T[J].AJNR Am J Neuroradiol,2019,26(9)

putaminal

rim sign is not a
atrophy at
2238-2242.

[13]Matsusue P,Hotter A,Hussl A,et al.Significance of MRI in
diagnosis and differential diagnosis of Parkinson’s diseasel[J].
Neurodegenerative Dis, 2019, 7: 300-318.

[14] 2R Ak, TNE, Bihle, £ MRIZE S 2R EH 5 WARKFHNEI]. K
Hr B AU S914— .
ARG A K, 2014, 246: 214-221. (KFSEHA: 2021-06-01)



