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P ARG B[R0 . B8R I A 41 B F 2 (20 B 5 91 BD) , - 4F 3% (48.20 + 12.90) %, HAF B¢ 18 1] . 15 non—BI 414
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Imaging—related factors for preoperative brain infarction in adult patients with

moyamoya disease and their intercorrelations
Jiang Guishen,Du Xinyue ,Dong Wei,Chai Huafeng,Yin Xiaoqin,Deng Yali,Deng Guolan
(Department of Cardiovascular Diseases , The First Affiliated Hospital of Chongqing Medical University )
[ Abstract]Objective : To investigate imaging—related factors for preoperative brain infarction (BI) in adult patients with moyamoya dis-
ease(MMD) , and to analyze the association between posterior cerebral artery(PCA) involvement, white matter hyperintensity (WMH ) ,
and the Ivy sign, as well as their effects on preoperative Bl. Methods : A retrospective investigation was conducted on 41 adult patients
diagnosed with MMD (35 with hilateral MMD and 6 with unilateral MMD, totaling 76 moyamoya hemispheres) , from whom clinical
data, as well as head computed tomography angiography (CTA) and magnetic resonance imaging(MRI) data were collected. The moy-
amoya hemispheres were categorized into BI group (38 hemispheres) and non—BI group (38 hemispheres) based on head MRI findings.
Univariate analysis was used to compare differences in clinical data and imaging characteristics between the two groups , and multivari-
ate logistic regression analysis was performed to identify independent-related factors for preoperative BI. Meanwhile, path analysis was
employed to explore the association between PCA involvement, WMH , and the Ivy sign, as well as their indirect effects on preoperative

BL. Results : A total of 41 patients were included (29 of whom had BI) , with a mean age of 48.20 + 12.90 years , of whom 18 were male.

Compared with the non—BI group, the BI group had higher percent-
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ages of PCA involvement (stenosis =50%) , severe WMH, and se-

15 B AR : hitps://link.cnki.net/urlid/50.1046.R.20260420.1329.002 vs. 15.79%; x*=10.794, 14.268, 11.458; all P<0.05). Multivariate
(2026-04-20) analysis revealed that male (odds ratiol OR]=5.364,95%CI=1.563—
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18.411) , severe WMH (OR=9.950, 95%Cl=1.732-57.165) , and severe Ivy sign (OR=6.256, 95%C1=1.588-24.639) were indepen-

dently associated with preoperative BI (all P<0.05). Moreover, PCA involvement was associated with severe WMH and severe Ivy sign

(both P<0.05). Path analysis showed that PCA involvement had indirect associations with preoperative BI via severe WMH and severe
Ivy sign, with the indirect effect size of 40.41%(95%CI=4.09%-69.14%) and 44.25% (95%C1=6.95%-81.70% ) , respectively (both P

<0.05). Conclusion :In adult patients with MMD , male , severe WMH , and severe Ivy sign are independent-related factors for preopera-

tive BI. PCA involvement is closely correlated with the severity of WMH and the Ivy sign, and may influence the occurrence of preop-

erative Bl through this association.

[Key words ] moyamoya disease ; preoperative brain infarction ; posterior cerebral artery involvement; Ivy sign; white matter hyperinten-

sity
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P4 F R AR R AIK MMD £ 35 e i Pk A b i 52 %
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angiography, DSA) A5 R J& MMD 12 W7 A <2 7 34 0
it 1) 4 A 7, (HBOR 8 22 1 BIF 9 3R W 3SR AL IR )2
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YA BRiE - (D2 DSA B MRA 2 AR >18 % HRATHE
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1.2.3  MRIFHFFEAG 765 L FLATR EHR L ARYE Fazekas ¥
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A Z R E logistic [B1 IR | LU E A TT BT 2t 37 40 %
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A [l BB 5T 4 A 41 51 A MMD J8 5 (U 35 41, P
6 1)) , -34S (48.20 + 12.90) &, 55 M 18 11 (43.9% ) ; H:
129 B E AR RTIE WA BT, i HE 70.73% (20 151 kg B0 K i 2
Bk B, 9 514 WU K fisi 2 Bk BT , WL 1,

LA MMD 3% BIZE A 5Pk L (55.17% vs. 16.67% )
F non-BI4L(P<0.05) . 241 A FEAERY =L BEIRAG 1
JIG I VAR B VRS S T 22 5 SR 14 B L (P>0.05) o

W,

22 Km¥BIeYAaE B EHH

82K P BRHEA T T 725 i A, HEBR 6 7 B MMD 35 119 6
ANEH R ER , PP, 76 3 Bk, Horp 38 1715
BI, 38 N RAETE Bl KR ER BIALIY PCA 32 E R (57.89%
vs. 21.05%) JEEJEE WMH &£ % (42.11% vs. 5.26% ) FIHE BEH
FTHEAE K 142 R (52.63% vs. 15.79% ) 3 5 T non—BI 41 (¥ P<
0.05) . 2ATEMZ MW FLE  AchA B E S 5K  PcomA
W BB 3k T 22 5 JC S L (3 P>0.05) . WL 2,

222 KICEERBIRZ R AT KR 401 P<0.05
(475 B 9 A 22 [H 3K logistic [ IF B R | 45 52 5 7R B ¥ (OR=
5.364,95%CI=1.563~18.411) . FJ&¥ WMH(0OR=9.950,95%CI=
1.732~57.165) 1 & J& & 3 J#E fiF (OR=6.256, 95%Cl=1.588~
24.639) 2 AHT BI 1Y M7 AH G R 3 (P<0.05) . #R111, PCA &%

22,1 KKK BISSEARFAFMEMOCR X 41 ] & 1 BIEZNE M 22 R TG 5E L(P=0.294) ,$&7R PCA %
F1 BEBRFEREBIMXR(x+s;n,%)
i PR B A} non-BI 4 (n=12) BI4H (n=29) A PIg
AER (%) 51.92 + 14.49 46.66 + 12.12 1.194 0.240
AR >A8 % 6(50.00) 16(55.17) 0.091 0.763
PERICH) 2(16.67) 16(55.17) 5.110 0.024
[0S 4(33.33) 16(55.17) 1.620 0.203
Wl B 3(25.00) 11(37.93) 0.187 0.665
Fei I I AE 2(16.67) 5(17.24) - 0.999
WA 0(0.00) 7(24.14) - 0.085
el 1(8.33) 7(24.14) 0.531 0.466

=, Fisher {5 i 46 56

R2 KEEFHAFEBEEFESBINXE (n,%)

AR (n=76) ST Pl P
non-BI 4 (n=38) BIZH (n=38)

PCAZ R 10.794 <0.001
7 46(60.53) 30(78.95) 16(42.11)
2 30(39.47) 8(21.05) 22(57.89)

VR NI(IKES 1.394 0.238
it 29(38.16) 17(44.74) 12(31.58)
W 47(61.84) 21(55.26) 26(68.42)

AchA WY 7k 0.211 0.646
o 40(52.63) 21(55.26) 19(50.00)
= 36(47.37) 17(44.74) 19(50.00)

PcomA H B4 5K 2.320 0.128
7 63(82.89) 29(76.32) 34(89.47)
= 13(17.11) 9(23.68) 4(10.53)

HE WMH 14.268 <0.001
w 58(76.32) 36(94.74) 22(57.89)
= 18(23.68) 2(5.26) 16(42.11)

T EH AR L 11.458 <0.001
& 50(65.79) 32(84.21) 18(47.37)
= 26(34.21) 6(15.79) 20(52.63)
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N RE S HEAE WMH FIE B A RRAEAATEA DG, LR 3.
23 PCAZR5HAHPRFHARG K R IR

23.1 PCAZ RS HABEARZRIEMOCR  DIRMGEER
T, AR YR PCA &4 52 B0 0 PCA 2 B2 (3012 BR) H 9k
PCA % B2H (46 41213K) o 4317 7R PCA 52 20 1A 25 IR 1M
BT ARE 41 2R (83.33% vs. 47.83% ) . AChA Wi FEY 5K &
A2 R (66.67% vs. 34.78%) . £ WMH & 4 % (43.33% vs.
10.87% ) FIH ¥ B BEAF K& 2E 32(56.67% vs. 19.57%) B8 T
4k PCA %2 B41 (¥ P<0.05). W3 4.

232 KEERBIMWEKA ST BT PCAZRY &
WMH FIEE B 5 B B AR Y 125 500K, H & B AR B BLAY 2
SEAHSCE Z, S ] PCA 57 B 5 R i BL AW 26 M2 0CHE , 73

Sk A T LA B WMH R B R e A A I AR A Y B AR
IYBIBRL, AR R, PCA 52 B 5 R [T BI Z M7 64
i WMH 1 25 (8] 3 OCHE , [H] £2 200 OR {4 1.60
(95%CI=1.04~2.58) , [H] 4% B 5y 40.41% (95%C1=4.09~
69.14) ,P<0.05. [F#E, PCA % R 5 AR BIZ M WAFFEL
AR R AR Y 3 ) B SCIR  H) 3 ALV OR (B 1.60
(95%C1=1.06~2.58) , [8] $2 BT 12k 2 44.25% (95%C1=6.95~
81.70),P<0.05, WL 5. X KWIE BE WMH FIHE B A BEAE
1E PCA 52 525 KRBT BT 5 Z rh 2782 1) 1 35 11 340 43 8] 42 34
Mo WNEL3 o, SR AN MMD J8 5 A 0 A~ 2Kk PCA 32
R (PAIZE ) TR 5 FA0F 7™ B A B 0 3 v 00, [ e o 30
A2k BI, iX B EDUE T AW R 25

#3 AR¥Kk BRI % E = Logistic B IR 4 R

1978 B Frifiziz Wald P OR(95%CI)
Bk 1.680 0.629 7.126 0.008 5.364(1.563~18.411)
PCA % 2 0.690 0.657 1.103 0.294 1.993(0.550~7.222)
& WMH 2.298 0.892 6.634 0.010 9.950(1.732~57.165)
R AR 1.834 0.699 6.873 0.009 6.256(1.588~24.639)

F4 KIFHOKFEPCAZREEMHEEFHENKR (n, %)

B #(n=76) MR i Pl
4EPCA 32 B4 (n=46) PCA %Z 241 (n=30)
VGERNIINES
Fii > 29(38.16) 24(52.17) 5(16.67) 9.701 <0.001
W 47(61.84) 22(47.83) 25(83.33)
AchA B Y 7k
7 40(52.63) 30(65.22) 10(33.33) 7.404 0.007
= 36(47.37) 16(34.78) 20(66.67)
PeomA i BEY ik
5 63(82.89) 38(82.61) 25(83.33) 0.007 0.935
2 13(17.11) 8(17.39) 5(16.67)
HJE WMH
1 58(76.32) 41(89.13) 17(56.67) 10.587 <0.001
5 18(23.68) 5(10.87) 13(43.33)
o AR AR
5 50(65.79) 37(80.43) 13(43.33) 11.105 <0.001
= 26(34.21) 9(19.57) 17(56.67)
*5 PCAZEBEEEWMHIMEEEERMES AMFEIRBIKBEEREX R
i A SN, HEERO [BE2 A [ 500
OR(95%CI) OR(95%C1) OR(95%CI) OR(95%CI)
)% WMH 14.45(3.71~>99.99)" 9.01(2.28~>99.99)* 1.60(1.04~2.58)* 40.41(4.09~69.14)*
R AR EE 6.54(2.16~31.08)* 4.09(1.30~18.98)" 1.60(1.06~2.58)* 44.25(6.95~81.70)*

1 :a, P<0.05
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FA) L) B AR 25 S R4 i 2F B X, (H 3 R T non—BI
A, P 15 G0 1M A FE K6 2R ] A PR B in A
FH SRR W0 s, AEAE T BLAL T, L 24.14%
T A7 W5 22 B A0 s 2% i N MIMD 5 3 1T 7 R 58
B ST G DR 28 i A5 R A A Bl kOB A4S 1 i R
AN LTS 2 VDA 562290 sk ] 42 10 BH W 0 %) 8 1 AR
AT RE PR I R JRRE S N RN BTl A e A
T, TS 30T B PR SR 0 A o TR I DR S
Berb, x4 I 2R A fE B PR ZE 0 5 1 Che il 2

LA WA S ) B MMD S, B0 5 5% 15 2 B 5 A
AT .

3.2 FJE WMH Fo & & 5 A HEAE L i e i AKAZ 5
38 69 MRI Fl 42 %

ABFFEUESE , # BE WMH (OR=9.950) Fl i JiF %
B HETE (OR=6.256) J2 A K 1% > 35K A Hir BI A4 2 37
IR . T WMH S e T 18 P A v 5 00 il
F 5 i I PR A8 45, Y R 3 F R ) R 0 X
Al AEE A 7 H i s A AR A R RR A
BIXURS B4 0 o T 8 5 e 0 DU AR 3R 1 26k A A
SO AR ok, s B E 7 R I, IR
AL AT, S T 25 il L5 i £ RE 0 2 #2230
FEU , I U B 77 27 O AR XU 3 =, BI XU RS 38
280 B A TG R B A R O AR A
MMD 8 #F 5 AR 2= Rl b, 56 ) 5 B2 WMH B8
JEH B REAE, AL UE(S 5 PR IZ B E AR KR
A= B AU 25180, 75 7% S8 R M = R iEA T i By
ol R HRCEE R 114 s A 90 B B 4 D10 F B 77 Ml
33 PCAZRES5RATBIWI XA THp@idEHF
WMH #o & & % AR AE & 18] 4 X %

JL4E PCA 32 R AE LR R 4B v 5 (R0 K ik~
BRAHT BIAH &, (HAE YN A T WMH 1R 8 7
k&, Hoh ST 200 AN P 5 3%, $8 7R PCA 2 R 5 H
WMH FlH 8 7 i fE A7 78 AH OCHE , I M PCA 32
5 A AR S FRAE (9 A DG M 43 B 45 SR T 45331 T B
WE. AR B PCA 52 B 5 R 10 Bl Z Al {776 24
FH i EE WMH FHEE 2 5 4 e 1E 1Y) i 3 T 422 DG B (]
FER L 553 90 A 40.41% 1 44.25%) o X — KK
HfgE MMD 35 AR T BIAY 22 2% ST H2 0L T %
AR UESE . PCAYE R ST E 24t i 3 ik,
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FE MMD HtE B 422 1) KM F0 L 1 A K i 47 214 QA
HE i (i A Willis 24 5 45 1 B0 52 ) 4 S 3R .
PCA HEAT IR 2 (B2 A2 =50% ) ,— 5 I ] BE N #E 4= fiki
IR S A B DB A PR 1, T SRR 8 0 (R
AT S EIO 1 st 0L A T AT 2R R Ay B
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