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Clinical and radiological features of multiple system atrophy LI/U Chenchen, GAO Yang, WANG Wei, et al.
(Department of Neurology, The Second Medical Center of PLA General Hospital, National Clinical Research Center for
Geriatric Disease , Beijing 100853, China)

Abstract: Objective
multiple system atrophy (MSA). Methods

To investigate the clinical and radiological features of patients with different phenotypes of
A total of 400 patients with MSA who attended the outpatient service or were
hospitalized in Department of Neurology, Chinese PLA General Hospital, were enrolled, among whom there were
294 patients with MSA-cerebellar type (MSA-C) and 106 patients with MSA-Parkinsonian type (MSA-P). The t-test and
the chi-square test were used to analyze the clinical manifestations, radiological features, and blood biochemical indicators
of the two groups. Results  As for clinical manifestations, there were significant differences in cerebellar symptoms,
constipation, and Babinski sign between MSA-C patients and MSA-P patients (P<0.05). As for radiological features,
positron emission tomography/computed tomography (PET/CT) showed that MSA-P patients had a typical reduction in DAT
uptake in the putamen and the caudate nucleus, while magnetic resonance imaging showed that compared with the MSA-C
group, the MSA-P group had a significantly higher proportion of patients with putamen fissure sign or white matter
demyelination ; for MSA-C patients, PET/CT showed cerebellar hypometabolism, and magnetic resonance imaging showed the
cross sign and high signal intensity in the pontine arm, as well as a significantly higher proportion of patients cerebellar and
pontine atrophy than MSA-P patients (P<0.05). As for laboratory markers, MSA-P patients had a significantly lower level of
uric acid than MSA-C patients (P=0.029). Conclusion

features, radiological features, and uric acid level , which has a certain significance in the accurate diagnosis of MSA.

Patients with different subtypes of MSA have specific clinical
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(rapid eye movement sleep behavior disorder, RBD) .
L 22 W7 B AIE o (3) R AR % K 4 - S MR, *F-FDG
PET/CT F1 DAT PET/CT., (4) 5236 %8 K ¥ - 1fil. 175 7] 254
AN [N A S 1 I I (A s e R g = A
P | o % R A 1 IEL [ e DR o

1.2.2 R (1)3KE MRI: A 380 4l
FEH R 8 [ Siemens 23 742 7 (1) Skyra 3. 0T MRIH
AT MRUR A , A6 o e o R S B84 1 57 9
L OM Sy 20 1 7 o7, o B 2 LAk 2 e 75 14
JIT ARG A 1 FR 2 44 BT[] 56 1, K A 45 S R 2 447
SR EE IR HEAT IR I 28 A e, ELAH R A e 4
(2)®F-FDG PET/CT #l DAT PET/CT: % H 1 [
Siemens 2 F 42 7= 1Y Biograph Vision PET / CT $14#{%
17 "F-FDG PET/CT /% DAT PET/CT ¥ # , % {4 7 *F -
FDG K "C-B-CFT ¥ i ff 04 5 s B A% = 24 B il %
LA E>95% . PET N A4 i 26 6 B 3k i ik
FrIEE 5L, BAE 1 min P SERCRARFE ST, B
JKHE T3 it 0. 9% F ARV , LA/ 5 48 1 AR
RIFREA Ik 25 onE . B RA T, S BAA
HJ5 30 min B35 T 64 & RGBS P AR REIR BOIR
A, DAk Gt B T S FE S . e
BT 60 min J5IT4h2RAE , Hoh “F-FDG PET/CT 75
FAE 10~20 min, DAT PET/CT 75 R4 15~20 min'?, Jif
F R A IR 2 2% B 2R i R A s S R )

1.2.3  GEit2#5rHr R SPSS 26. 0 4t it 5k
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(%) B (%) =, R X RS . R H Kruskal-
Wallis 7547 IE S PERE K, 52 1E 2500 A A T o Bk
(%) Fom , RIS BEA B ¢ K 56 5 AR IEAS 0 AR
(A T Gk LA A 57 5 (0O o057 25 B BE D [ M (P, Pis)
R, K H Mann-Whitney UK:5: . DL P<0. 05 M 2557
Bt .
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A0 400 ] BB AR I B % 1 S R A (1) i3
Sl RE R RR 43 SR LA/ 25 A AiE R 2 1) MSA-C
21 (294 5] ) F1LLBA 4 £% 25 & 1F S 32 09 MSA-P 41
(106 ] ) . MSA-C 4 15 & i R A 6 /N i 25 5 4F o
41.8% (123/294) | [ F ¥ £ ) BE B 1% 7 41.8%
(123/294) L) K e IR 2y 49 B IR A7 4y B2 5 5 16. 3%
(48/294) ; MSA-P 21 {3 45 W1 4 7% 25 & 1F 5 51. 9%
(54/106) . A M D ae bR AT 5 31. 1% (33/106) LA
Ko AR B 30 A B A 7 Ry RS 5 17. 9% (19/106) .
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21 PR 2 B R A 42 AR £5 5 iE L A5 55 T MSA-C 4
MSA-P 4 IIfi R 22 B A 8 A (P=0. 021) Al 12 5= B B A1
(P=0. 023) 1 LBl R34 5 T MSA-C A (L3R 1) .
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MSA-C 4147 283 13 5¢ i 3k #F MRI £ A , MSA-P
HA 102 1958 KT MRI ARG A . 45 5% 7R, MSA-C
20 B B EAE (P<0.001) KB S 5 (P=
0. 004) /NI ZE 45 (P<0. 001) KA ki 25 45 (P<0. 001)
(Y LA v T MSA-P 4H , 1T MSA-P 20 H B 584 2L B AiE
(P<0. 001 ) FUfix 1 5t i & 5 (P<0. 001) 9 EL 51 55 T
MSA-CZH (L3 2),

MSA-C 2404 50 ] 5¢ i *F-FDG PET/CT #; 2% ,
MSA-P ZHA 29 fl5¢ 1%, *F-FDG PET/CT K #r . 455 i
7R, PEH *F-FDG PET/CT £ 2= R B A G it 5 X
(P<0.001) , MSA-C 41 F= ZL R B Ry /N IR AR 38, MSA-
P E BRI 7R R AZ B NIRRT (L2 3) .

MSA-C 4 22 5] 52 3% DAT PET/CT A& 4% , MSA-
PZHA 20 15583 DAT PET/CT# 2 . 45 B ow , B
DAT PET/CT ¥ 2 7 HAT G5 & L (P=0.016) ,
59. 1% ¥ MSA-C B 8 # 5 60% 1) MSA-P i (235 1)
F= BRI R BN e £ TR B A8 B 1 43 A DR AR
(WL#4).



+ 302 -

J Apoplexy and Nervous Diseases, April 2025, Vol 42, No. 4

F1 MSA-CZHFNMSA-PAHAEBE—REMMIGKRRIALE

pUEZS 7N MSA-C41(n=294) MSA-P 4 (n=106) G E PA
PR [n(%) ] X'=1.963 0.161
Bk 181(61.56) 57(53.77)
ZtE 113(38. 44) 49(46.23)
RIS (x4, %) 54.51+8. 02 55.40+7. 55 1==0. 994 0.321
ik [(M(P,,.P,) ] 24(18,48) 36(24,55.5) 7Z=-1.673 0. 094
M4 BREFAAE [n(%) ]
i8R 5% 29(9. 86) 103(97.17) X'=268. 561 <0. 001
WS T 12(4.08) 104(98.11) X'=334.568 <0.001
= 30(10.20) 62(58.49) X=112.650 <0.001
INIERAAE [n( %) ]
PRSI 289(98. 30) 6(5.66) X'=345.374 <0. 001
il e S| 291(98.98) 5(4.72) X'=359. 805 <0. 001
i A 237(80. 61) 39(36.79) X=69. 940 <0. 001
R= 66(22. 45) 7(6.60) X=13.111 <0. 001
F B AN RERER [n(%) ]
fitg PRI e i
JRAT 133(45.23) 57(53.77) X'=2.276 0. 131
PR 100(34.01) 44(41.51) X*=1.900 0. 168
R 29(9. 86) 7(6.60) X=1.011 0.315
PRERZE 121(41. 16) 50(47.17) X=1.151 0.283
HEPR VT RE R
HEPR 9% 1 56(19. 05) 18(16.98) x=0.221 0. 639
HEPRASIL % 62(21.09) 18(16.98) X*=0. 848 0.357
PRI RER 81(44.76) 23(40. 35) X’=1.387 0.239
R 201(68.37) 85(80.19) X'=5.343 0. 021
AR AR i R 200(68.03) 64(60. 38) X’=2.032 0.154
S 212(72.11) 68(64.15) X'=2.349 0.125
MR AT [n(%) ] 189(64.29) 70(66. 04) x*=0. 080 0.770
RBD [n(%) ] 174(59. 18) 58(54.72) x°=0. 638 0. 424
L EEHIEAE [n(%) ] 180(61.22) 78(73.58) X'=5.198 0.023

T+ B AT 1Y) L AEAT PO ST REAS () ¢ K 36, 5 B2 119 LE 2847 Mann-Whitney U K256, JEARFE AR 9 LLALAT ¥ K255 . MSA-C, multiple system
atrophy with cerebellar-predominant,, LL/INt 355 2 8 2 S 2 BN 22 R 55 245 ; MSA-P, multiple system atrophy with parkinsonism-predominant,
DU 4 BREFAAE R EE RN Z KRG 246 ; RBD, rapid eye movement sleep behavior disorder , P8 IR Sl IR I 70 i

T2 MSA-CAHFMSA-PABELIBMRIFIELE [ n(%) ]

o MSA-C 4 MSA-P4H
Wb (n=283) (n=102) XY P
SRR 22(7.77) 42(41.18)  60.356  <0.001
A A 154(54.42)  32(31.37)  15.945  <0.001
W s 89(31.45)  17(16.67) 8.211 0. 004
UNEE 234(82.69)  53(51.96)  37.201  <0.001
Uil EE 173(61.13)  39(38.24)  15.884  <0.001
MR BLAEE 65(29.97)  49(48.04)  22.611  <0.001

¥ : MSA-C, multiple system atrophy with cerebellar-predominant,
Ph/INI A6 5 e 8 Sy R B 2 RG22 4 s MSA-P, multiple system
atrophy with parkinsonism-predominant, LA WA 4 FRLEBIE N B R
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A 400 f41] 8.3 T AT 369 1] 58 Al S 6 % K A
Hir MSA-C 2H 270 f5i] , MSA-P £ 99 7] . 45 J: 7%
MSA-C 41 JR 2 7K F- = T MSA-P 41 (P=0. 029) , H: 4%
LU K A AR AR AL ] 2 R TG E E L (B P>
0.05)(ML#&5)

3% R

AW ST AN [0 5 MSA 55 3% 22 18] f 115 FRASAE |
SOAGRRAE S S B0 S AR bR IEAT T A T4 [T B 43
K B MSA-C %I 5 MSA-P RITEIfG R F B AR FRAE S
M5 PR 75 T HA e S 25 5
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R3 MSA-CZEFAMSA-PAEE “F-FDG PET/CTBILE B [ n(%) ]
215 e e R ARAZARA I JINBE AT AR 4E % RRARAZ B N ARAC T To5H
MSA-C 2H (n=50) 1(2.00) 30(60. 00) 13(26.00) 6(12.00)
MSA-P#H (n=29) 9(31.03) 6(20.69) 10(34. 48) 4(13.79)
P 27. 869
Pt <0. 001

14 : MSA-C, multiple system atrophy with cerebellar-predominant,, LL/Nisi 2355 26 18 S = 22 R B £ R G 2240 ; MSA-P, multiple system atrophy
with parkinsonism-predominant, LA 4 REFG1E Ry £ R RN 2 REER .

F4 MSA-CZHFNMSA-PZHEE DAT PET/CTBIEL 8 [ n(%) |

2 51 T HFHE R AN AR R+ 2 B2 R 1 0 A A T
MSA-C 4 (n=22) 13(59. 10) 3(13. 64) 6(27.27)
MSA-P4H (n=20) 12(60. 00) 8(40.00) 0(0.00)

X1E 28. 666

P 0.016

# : MSA-C, multiple system atrophy with cerebellar-predominant,, PA/)N i 5% 2 8 Ay 32 2 R BLAY 22 R ST 2540 ; MSA-P, multiple system atrophy
with parkinsonism-predominant, DA W4 RREE SN N T RN 2 RS0 2554 .

&5 MSA-CHFAMSA-PHEE LW EMEIEIRAILE B (v+s)

LY E KA AR AR MSA-C 21 (n=270) MSA-P4(n=99) o P
[) 75024 it 22 % (mol/1L) 13.24+5. 82 14. 05+6. 60 -1.145 0.253
SIA S (mmol/LL) 4.25+0. 87 4.33+0. 89 -0. 742 0. 459
i =g (mmol/L) 1.33+0. 65 1.31+0. 58 0.334 0.739
12 15 A8 25 11 EL ] P (mmol /1) 2.72+0.77 2.79+0.79 -0. 766 0. 444
o 2 B IR 7 A AR B (mmol/1L) 1.17+0. 32 1.18+0.28 -0. 130 0. 896

SR (pumol/L) 304. 16+77. 77

284.27+68. 94 2.187 0. 029

42 : MSA-C, multiple system atrophy with cerebellar-predominant, PA/INigi e 5 2¢ 2 2 B3 B £ R G5 2545 ; MSA-P, multiple system atrophy
with parkinsonism-predominant, LA14: REFE1E R £ R RN L REES .

MSA-P # 55 MSA-CRITESAARF I X 5 S 2R
PUAE 25 45007 AR SRR S |, Horh MSA-C /R Y
O /NI A A 3 B R A, A S B
M FEA% ZABRAEAE MSA-P 83 v Lo vy . BEAEAF
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P 7 v o A v 1 U B R R S A
TR B A 97% 1R S AR BURE AL 50%7
Zhu FES AR Y], HFAE SRS AT e 5
MSA-C i 17 iE AR BE AT 56 , 1~k 7] fE 2 MSA-C !
o T 0 R 5 P R B Y AR AR AR . e AR
fIEAE MSA-P RIS WHRe 5 BE 047, 13K 909%™ . i T

IR AN 3. 0T MRI L & LSS 2L BRAE , A I 52
BB BAEAE A HERE Y B2 W Hs . (A2 5L
AN ST K B, MSA-P W R 5 3. 0T MRI_L Y52
B BT EA B G R IZ W E . AR 5T 4s
PE— RS, 7oA S BUE X T MSA-P A2 B H A 4%
e 1 R S T A S AE DU MSA-C Y o 5 v
EIW.

SF-FDG PET K DAT PET {475 MSA ¥ % fy
HEZ W AT BE AT R . ARHFSE KB, MSA-P
AR "F-FDG PET AR IETE SIS Ty UL H 2 R 7
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TRFEAIG 3% 5 PR A I BT 245 3 — 80, MSA B
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H Y SF-FDG PET/CT £ B R 76 /N it i ARAR
i, HA2 Wike 5 08 >90% , U >75%" . Du 45
FRESE & B, BF-FDG PET/CT i it 48 7 5 i 5 2 v
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