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Abstract
toms in patients with multiple system atrophy (MSA) ,and the risk factors of WMH in patients with MSA. Methods A to-

Objective To explore the relationship between white matter hyperintensity (WMH) and clinical symp-

tal of 88 patients with MSA were included. The periventricular white matter hyperintensity ( PVH) and deep white matter
hyperintensity (DWMH) were assessed according to MRI and the Fazekas scale. The patients were divided into three groups
according to the severity of PVH or DWMH. The baseline data, motor symptoms, cognitive function, urinary symptoms and
constipation were compared among different groups. Logistic regression was used to analyze the risk factors of WMH in pa-
tients with MSA. Results A significant difference was detected in age at admission, age at onset, hypertension, coronary
heart disease, UMSARS total score, UMSARS I score and UMSARS IV score between different PVH grades. A significant
difference was detected in age at admission, age at onset, hypertension, coronary heart disease, UMSARS total score, UM-
SARS [ score, UMSARS I score and UMSARSIV score between different DWMH grades. Logistic regression analysis
showed that age at admission and hypertension were independent risk factors for WMH in patients with MSA. Conclusion
WMH is present in some MSA patients and related to motor symptoms and severity of the disease. Age and hypertension in-
fluence the occurrence of WMH.
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1 #REHE

L1 ffFFExt% #2018 4F 5 J] -2021 45 8
HALRT R B2y R K J7 BRBE st i2 19 MSA 3 88
ol AR : (1) £545 2008 4 Gilman % 21
55 WUS WbRHE H R] REEAR AT BERY MSA; (2) 4 1%
30 ~80 % o HEBRARME: (1) FAt I DA 5 2 i fil 15 it
AL N2 R AEREAL | TP 22 R SRR | — AR
thag JRPUK KR U M A 5 (2) 2R rp LG
JUVREBES G 2 5 (3) & JF ™ =0 1 VB e 5 2 R o 1 5
ALTEIRE 5 (4) ARE 15 AN BE IS5 U
AT 1AL R 2GR R DT BR B R Bl 2%
HEHE, T A B 22 T RS R B

1.2 BERERAE  BUEBREM— B D25 R
TV I 11 5 A1 2 R O A B A B2

K MG —Z£ R 52545 i 7% (unified multiple sys-
tem atrophy rating scale, UMSARS) %43 . UMSARS 2§
POFR 7> B A K BESF 9L (UMSARS IV ) DAY B85 B 14
TR RE B o SR SR A AR DA R AL 48 3 ( the
Montreal cognitive assessment scale, MoCA ) FEA5 1A 1
et B AERIFAL R A UMSARS 25 — %8312 5l
fi#r (UMSARS 1), 4303 5% UMSARS 11 653 J2 =
BB Iz iR g% LB R D SRR By
o HPRRE =2.4 F I TEREE + 2. 5 SRR E
SR =2.6 KM mgiR g =2. 7 tRER S +
2. 8ERMNXS 4 +2.9 BRARALIEBE +2. 11 A bl
B ILBE R = 2.7 Pod e +2. 8 FRIIXS 4 +2.9
RER RIS BE +2. 10 BRI AR IR P A B ST =
2,128 42,13 BIRESR +2. 14 B4,

>R BS 16 3 J32 455 BIAE A AR PE S (the overactive
bladder symptom score ,OABSS) P-4 32 1 JR i IR &
AR, SR P P PRAR AR ) [R) 45 7] 2 (the International
Consultation on Incontinence Questionnaire-Short Form,
ICIQ-SF) PFPAk IR IR ARAE AR , >R ] Wexner £ 1731
FEAERRREAR , I TGS A TR AR AR o

[l o5t A e AT G S 3 S Y MRT A£G A
G5R, 454G TWLT,WIL fil T, FLAIR 41, th 44 2
A EEYIA A 28 N RLEE A2 54T Fazekas FE KR53, 7
S JE B 3 5 {F 5 ( periventricular white matter
hyperintensity, PVH) 0 ~ 3 3, FIIR ¥ A E & E 5
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(deep white matter hyperintensity, DWMH ) 0 ~ 3
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1.3 geite@di: W SPSS 25.0 Geit st
PEATEAE 0T 455 IR 0 A 1 T BORHA R 8 +
PR (x = 5) J R AR 3007 20T s A IE A4
ZiFIL IS S S VAR G 1V VAR =S N I
Kruskal-Wallis HAEZ 0k 45 o THECFRHAAR X B0t
B (% ) B3 (% ) e, R G B ), Fisher A7 11
¥k H—BRb P <0.05 (R AA T Lo-
gistic [B]IF, 43087 MSA &5 H 3 PVH, DWMH /)52
iR, DL P <0.05 s BA gm0,

2 5 R

2.1 JEAGERLIT AT AT Z
88 4], J5 1%k 61 i, L1t 27 il 4F % 40 ~ 78 %, SF-1Y
(56.57 £8.14) % ; KIRHWE 39 ~77 %, 144 (53.95
+7.93) % ; MSA-IIff 4= #% 7 ( MSA-Parkinsonian sub-
type , MSA-P)27 15 (30. 68% ) , MSA-/)N i 355 2k i 74
( MSA-cerebellar ataxia, MSA-C)61 #i](69.32% ) ; 7] g
i MSA29 ] (32. 95% ), 8 n] HE fJ MSA59 {4
(67.05% ), PVH #4530 43 23 #1](26.14% ) ,1 43 57
Bi(64. 77% ) ,2 43 8 #i (9. 09% ), Jc 3 73 & 4
DWMH 3 43 0 43 41 ] (46. 59% ), 1 43 39 4
(44.32% ) ,2 53 8 4911(9.09% ) , Jo 3 73 (W& 1,
%3),

2.2 PVH A [F] 55 25 58 75 e R RPAIE 1) bG48
PVH A [f] 2 4% B % 7 UMSARS 44 . UMSARS 1[ .
UMSARS IV 2¥-4p J5 A7 A . & 22 53 (P <0.05)
TERAE I ROE R 2 W55 2% (UMSARS 1\ GRER 55
H B3R % ILPF R P BB H 50 MoCA |
OABSS | ICIQ-SF \Wexner 15343 K fi 2 A% Jy T 2 57 TG
gt B (WK 2),

2.3 DWMH AN [a) 8540 8 4 I R ARAE 1) 4K
DWMH A [6] 58 2% B & 7£ UMSARS 343, UMSARS
I .UMSARSII UMSARS IV¥¥-43J5 A7 AE B & P22
(P <0.05) , 7EFFE |l PRAEBY 12 W55 20 2 B
SR B BB % LT R IR P AR MoCA |
OABSS | ICIQ-SF \Wexner 15343 K ff 2 A% Jy T 22 53 TG
Gt rE L (WEE4) .,

2.4 MSA B35 % WMH fE ks [ R AT Lo-
gistic [0 47 435 L1 PVH DWMH 35345 4 (A
AR X — BRI SR K e P < 0. 05 A 455
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mH 0 43(23 #i]) 1 53(57 i) 2 43 (8 i) X/ F/H P4
AR % x+s] 52.91 £8.954 56.63 +6.608 66.63 £7.891 10.217 <0.001
BRI xts] 50.30 +8.694 54.04 +6.406 63.88 £7.736 10.617 <0.001
/B[ ] 6/17 20/37 /7 2.208 0.332
ZHEFER4E,M(01,03) ] 14.00(9.00,16.00)  12.00(9.00,15.00)  13.00(9.75,16.00) 2.393 0.302
BEA S [ (% ) ]
15 ML S 0(0.0) 8(14.0) 5(62.5) <0.001
T bR gs 50 2(8.7) 9(15.8) 1(12.5) 0.795
(i IR MILAE 52 4(17.4) 5(8.8) 2(25.0) 0.189
TR 0(0.0) 2(3.5) 2(25.0) 0.050
%2 PVH AEELREBEGFRIFIERLLE
i H 0 43(23 ) 1 43(57 1) 2 43 (8 ) X/ F/H P i
W[y, M(Q1,03) ] 2.00(0.00,3.00) 2.00(1.00,3.00) 2.00(1.00,3.75) 0.066 0.968
p #l/C #I 5/18 19/38 3/5 1.277 0.528
T RE /AR FT REAY 7/16 20/37 2/6 0.424 0. 809
UMSARS 48[ 48,M(Q1,03)]  33.00(27.00,37.00) 38.00(29.00,51.50) 43.00(39.25,56.25) 6.865 0.032
UMSARS I [43,M(Q1,Q3)] 19.00(14.00,21.00) 22.00(16.00,27.00) 23.00(20.50,26.25) 5.384 0.068
UMSARSTI [ 43, M(Q1,Q3) ] 14.00(12.00,18.00) 18.00(13.50,23.50) 20.00(18.25,27.75) 7.084 0.029
UMSARSIV[ 43, M(Q1,Q3) ] 2.00(1.00,2.00) 3.00(1.00,4.00) 3.00(2.00,3.75) 6.098 0.047
W[4, M(0Q1,Q3) ] 0.00(0.00,1.00) 1.00(0.00,2.00) 0.50(0.00,1.75) 4.174 0.124
SRELL4,M(Q1,03) ] 0.00(0.00,2.00) 1.00(0.00,2.00) 2.00(0.25,2.00) 2.503 0.286
EFRE 48, M(Q1,03) ] 6.00(4.00,7.00) 7.00(5.00,9.50) 9.00(7.25,9.75) 4.067 0.131
IR 48, M(Q1,03) ] 5.00(5.00,7.00) 6.00(4.00,8.00) 8.00(7.00,9.00) 4.384 0.112
AT 4,M(01,03) ] 4.00(3.00,5.00) 6.00(3.00,7.50) 6.00(5.00,8.25) 4.168 0.124
MoCA 48[ 4%, M(Q1,Q3)]  27.00(22.00,28.00) 24.00(20.50,26.00) 24.50(24.00,25.00) 4.476 0.107
OABSS JRH[ 43, M(Q1,0Q3) ] 7.00(5.00,11.00)  9.00(6.00,13.00)  9.00(6.25,12.25) 1.443 0.486
ICIQ-SF JRIAE[ 4> ,M(Q1,Q3)]  6.00(0.00,10.00)  9.00(1.50,13.00)  8.00(6.00,14.50) 1.733 0.420
Wexner {5 4+, M(Q1,03) ] 9.00(2.00,9.00) 9.00(7.00,10.00)  10.00(9.25,11.75) 4.371 0.112
KAEREE[ (% ) ] 2(8.7) 3(5.3) 1(12.5) 0.054
%3 DWMH AREHEBHE—MARRLLE
5 H 0 43 (41 f3) 1 43(39 ) 2 53(8 ) X/ F/H Pl
SRS % x5 ] 53.00(46.50,58.00) 56.00(53.00,63.00) 65.50(61.00,75.00) 15.814 <0.001
BRI % x5 51.00(45.00,55.00) 54.00(50.00,60.00) 63.00(58.00,70.50) 15.208 <0.001
L/l 12/29 14/25 /7 1.989
T HE R v, M(Q1,03) ] 14.00(9.00,15.50)  12.00(9.00,16.00) 14.00(12.00,16.00) 0.659 0.370
B2 (1% ) ] 0.719
ELE S 1(2.4) 8(20.5) 4(50.0) 13.627 0.001
R 6(14.6) 5(12.8) 1(12.5) 0.065 0.968
G R 5(12.2) 3(7.7) 3(37.5) 0.083
L 0(0.0) 2(5.1) 2(25.0) 0.011

T ICIQ-SF = [ IR AR ARV [ i 5%, MoCA = SRFFFI/KINAIEAl i 42 , OABSS = [t B2 6 B i IR PF 2>, UMSARS = 5 — £ RGE =48
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TiH 0 43 (41 f]) 1 43(39 fi) 2 43 (8 f) X/ F/H PE
Ry, M(0Q1,03) ] 2.00(1.00,3.00) 2.00(1.00,3.00) 2.50(1.00,4.00) 1..510 0.470
P %/C BI[ 45 ] 10/31 14/25 3/5 1.45 0.484
AlRERY /AR T RERY [ 1] 15/26 12/27 2/6 0.566 0.753
UMSARS #4848, M(Q1,03)]  33.00(27.50,41.00) 38.00(30.00,54.00) 44.00(39.50,56.25) 7.744 0.021
UMSARS T [ 43, M(Q1,0Q3) ] 19.00(13.00,22.50) 22.00(17.00,27.00) 24.00(20.50,26.75) 7.704 0.021
UMSARSIT [ 43, M(Q1,0Q3) ] 15.00(12.00,19.50) 18.00(14.00,26.00) 20.00(17.50,27.75) 6.035 0.049
UMSARS IV [ 43, M(Q1,03) ] 2.00(1.00,3.00) 3.00(2.00,4.00) 3.00(2.00,3.75) 9.896 0.007
AR 4, M(Q1,03) ] 0.00(0.00,1.00) 1.00(0.00,2.00) 0.50(0.00,1.75) 5.255 0.072
RTE[4r,M(QL,Q3) ] 0.00(0.00,2.00) 1.00(0.00,2.00) 2.00(0.25,2.00) 2.448 0.294
BHRE 4, M(Q1,Q3) ] 6.00(5.00,8.50) 7.00(4.00,10.00) 8.50(7.00,9.75) 2.911 0.233
JEFIPE] 48, M(Q1,03) ] 6.00(5.00,8.00) 6.00(4.00,8.00) 8.00(5.50,9.00) 2.155 0.340
R RHE 4, M(Q1,Q3) ] 4.00(3.00,6.00) 6.00(3.00,8.00) 6.00(5.00,8.25) 4.179 0.124
OABSS JR#[ 43, M(0Q1,03) ] 8.00(5.50,11.00)  10.00(6.00,14.00)  9.00(6.25,12.25) 2.119 0.347
ICIQ-SF JRIHE[ 4%, M(Q1,03)]  6.00(0.00,10.00)  10.00(0.00,14.00)  8.00(6.00,14.50) 1.984 0.371
Wexner {HFL[ 43, M(0Q1,03) ] 9.00(3.50,9.50) 9.00(7.00,11.00)  10.00(9.00,11.75) 3.514 0.173
MoCA FE4M[ 43, M(Q1,0Q3) ] 25.00(23.00,27.50) 24.00(20.00,26.00) 24.50(23.25,25.00) 3.804 0.149

{E: ICIQ-SF = [EBRIRKRALE #[M 451 %, MoCA = SEREFI/RINHITEAL 5% , OABSS = BRIbticd 14 1 ShAEAE RT3, UMSARS = 55— £ RGHE A

#

il

&S MSA BERE PVH EREZRNERF Logistic BIFSH

OR 95% CI
A% B SE Wald P OR (i
TR FR
AHFW %] 0.105 0.035 8.814 0.003 1.111 1.036 1.19
TR I 2.591 0.884 8.586 0.003 13.338 2.358 75.449
AN o -0.947 1.336 0.502 0.478 0.388 0.028 5.32
®6 MSA B2E% L DWMH BREZMAERF Logistic B IF0HT
OR 95% CI
S B SE Wald P i OR {
TR FR
AW %] 0.112 0.034 10. 885 0.001 1.118 1.046 1.195
= (DA 1.772 0.756 5.499 0.019 5.882 1.338 25.868
T LM S -0.419 1.308 0.102 0.749 0.658 0.051 8.547
R Hatakeyama 2540 A 59 fi] MSA Hi 4, 4T PVH 43 %

MSA Je—RhBEAT P 22 1R AT VRS , L A F- 40
ZIRE AT A G AR EE SR /NI P IE BT R T O R
ik, i o JE TV H Rk = AT AT B BUR
e BEAEBRTE R B, MSA B AT 2 1 1
JRAR X e MSA R AR B, — Bl B, MSA
HRRY LSS e 0 ] RE e R SR BIR T RO 114 Mg 255 X
S, BEZAG Y S R M K5 5 — PR RN A, 1 Jo 5
W IF AR AL SR AR Y, Bl B R R AR A Ok
B R T a-syn FE /ST AN ML R
T2 SRR, WIS 500 5 ¢ T 40 0 2y R o i A
JRLAERS o Del Campo %5 HF5% 2 W], MSA i35 77 4E
3l ) ST F S, 5 32 SR AR AA R D AT
210 A, MSA HR A I B (A A

AT A 88 il MSA & ¥, H 65 fi
(73.86% ) ff PVH, 47 4] (53. 41% ) ff DWMH,

IR ARy 1(1 ~2), DWMH 3 2 i Hh A 50 1
(0.75 ~2) "' Rulseh 2540 A 20 4 MSA 3 120
AAgE RN B AT DT A 4, & B 4 52 383 1a) )
JAETE) 2 W25 5, EEARIAERE n iy RD B MD
{B L, MD {E 2 H 5 i OB E AR S vpmid , RD A
CBIE ] S B A Se e A 5 IR R T AT RE
S MSA B AR T HEERE,

AHF5E 4B, PVH . DWMH 4325 1) 5 [ 35 1) UM-
SARS #4> J V4405 , DWMH 434% 5 UMSARSIA
KR WMH 5 85 1y 16 ™ AR B AR OG, R
WMH PEo- 59 I R W78 12 W75 20 8] A AR S, 42
7N AR ELEA RSB ARSI MSA [ vh
W AAAE. FBIZIATRES S T MSA Ak #e, H
EPRRRICE SR AT RE R SRR R JF ARk s, i]
RESE TN MSA AT TS FEA= b
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CA TR MSA B AAE 2 I VR Bl 1 o 57
G RER (UMSARS D) A %', —TiEFihZE
ITERS T R=AIF AT X 14 6] MSA f835 1 14 451] i Jfe Xt
HELHAIETE A3, /N S A Bz Jo DX B AR B ik 20, /0N
N BEVR T 9 B b, ik — AR B 1y KB, MSA
BEA BN 532400, 31X 0] RE S T R 2R
ATEAR TR 25 40 1 —Fh e P E RO AR Xt 55 MSA
BERIB SR FEASE . AW R B, I 5
WMH FIEES WMH 15 MSA 35 1132 gl tRAH5E,
B WMH 3£ 5 Tt 5 iz shiE R 8. =L nT g =
WMH 2K 538 sl A 56 B4 2 2545 5%, 1 AR 4R
FTRE BEA IE B s R B AT G R
AT SE R B RBEIR , 5 UL A ) 408 SR R AR, DT 3
W35 ST 55 R S B B A A

REAEAFIT 20, MSA Al E T i 5 J2 i
P28 Ty fit B 5 15 2 5T 25 4 22 WA B B AR 1 A
%11 Hatakeyama 2555 % B, WMH J2& MSA %
R T B B A G T R, (ELE R R B R AT
A 5 I SR DN B A 2 (6] Y SR B, R RE B T
F A 105 1) R 1 B 25 5 RS 85 I ) R B i v A 2 3
AN T AEZ B . Griffanti 25 HLAHFFE WMH A
[) B 22 350 52 X TA 0 T g & BR, AR Lk DWMH 1 &,
PVH 5 HUK - SR ek B g g Aot o B
il 7 RE -5 WEIGAAR S5 1077 5T 27 4 i A B i A
) HE & % Z MU VUM 56 AWFoE 45 RN, =
PVH /3% .5 DWMH 43 2% 345 MSA & 19N F1 )
AE 0%, AT e 5 AN 5% 1% F MoCA 5 2R P4l H & 1Y
BARINAITHBER 5%, 4 I BB 78 75 B PRGN
HIDPE, HAE 17 B U5 AR R WMH 55 8 0 pe g
R ER .

WMH [ & A7 AE 2R AE G B8 R & i xt
HAKHZER T A B T B IIE KT 5, In-
delicato 5T & B, MSA £ 3 A ML 25 1 FE 5 i 19
A EA X, Lim SEF5E -t g W], M 46 TR
WMH =5 #5 BE (1) £ B2 0 F K, 278 MSA 517
TEMKAR B B4 ) L AHFFERT MSA R [FIEB AL
ANTR] R WMH [ 75 B PR 6 R 47 S R 58 &
PR AFE WS I s M g2 MSA B E fE & PVH 8§
DWMH F)7i 7 Gl R & o (HAE A5 B A S, X MSA
HB IR A A P O AR, G LR AR PR Il R
P R BMA IR AR H R Sz A7 I e AN F IR
WILH, B HREE T RES A B R R el , Kok
T B — 25 T A S5 g L RIS I e R38R
W&o EAN, ShAS I 5 S X6 ik i 3 9 i & WMH 1)
SR o T I — R, AN I HERR 2 28 i J5 40 i 1R
A5 5 WMH A5 1 Al fEE "

28 FRTR, ARBFIE 45 3 B, 564> MSA H ]
UL WMH . PVH . DWMH 432 5 £ 3 1)1z SR R S
15 AR A G, AR I RN R I S 2 MSA &
PVH . DWMH ()l 7 Gl R 2, vl 58 5 H & L Al
WG . HHET MSA {19 PR & i ML i AS B 4
IRIT FBOA B, WF5E MSA KA 3F J R399 52 1
PRI 25 m] o0 IR L & S AL AR T R ms R AR BE .
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