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Establishment and validation of risk score for intracranial aneurysm rupture in patients with moyamoya disease

WANG Hao', WANG Chen—chao"?, DONG Yang', LI Dong=peng', LI Hong—wei', YANG Bo'. Department of Neurosurgery, The First
Affiliated Hospital of Zhengzhou University, Zhengzhou 450000, China

[Abstract] Objective To establish a risk scoring system for aneurysm rupture in patients with moyamoya disease (MMD) and
evaluate its predictive efficacy. Methods The clinical data of 191 patients with MMD associated with intracranial aneurysms admitted
from October 2019 to October 2023 were retrospectively analyzed. They were randomly divided into a modeling cohort (142 cases) and a
validation cohort (49 cases) at a ratio of 7:3. Based on the data of the modeling cohort, a multivariate logistic regression model was used
to analyze the risk factors for aneurysm rupture. Then, a predictive scoring system (MMD—aneurysm score) was established based on the
3 values of the risk factors. The predictive ability was evaluated by ROC curves and compared with the PHASES score, the ELAPSS
score, and the Japanese aneurysm score. Results Among the 142 cases in the modeling cohort, 51 cases had aneurysm rupture and 91
cases did not; among the 49 cases in the validation cohort, 17 cases had aneurysm rupture and 32 cases did not. The multivariate logistic
regression analysis indicated that peripheral aneurysm, posterior circulation aneurysm, and large aneurysm were independent risk factors
for aneurysm rupture (P<0.05). The MMD—aneurysm score was successfully established based on the results of the multivariate logistic
regression analysis. The ROC curve showed that the area under the curve (AUC) for predicting aneurysm rupture was 0.782 (95% CI
0.700~0.856), the sensitivity was 0.686, the specificity was 0.780, and the Youden index was 0.466. Its AUC was significantly superior
to that of the ELAPSS score, the PHASES score, and the Japanese aneurysm score (P<0.05). Conclusions The MMD-aneurysm score
constructed based on three factors, namely peripheral aneurysm, posterior circulation aneurysm, and aneurysm size, has certain
predictive value for the rupture risk of intracranial aneurysms in patients with MMD.
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Table 1 Univariate analysis of risk factors for aneurysm rupture in patients with moyamoya disease complicated with intra-

cranial aneurysms

BB (n=142)

BEBAS (n=49)

fER A 2
A (n=51)  KEEZELL(n=91) P MM (n=17) KR4 (n=32) PMH
R () 56(50.0~64.0) 52(47~58) 0.060 54(49.3~59.5)  54(49.3~59.5)  0.136
() 26(51.0%) 55(60.4%) 0.275 11(64.7%) 12(37.5%) 0.221
WA (4] 11(21.6%) 13(14.3%) 0.267 3(17.6%) 11(34.4%) 0.078
I () 8(15.7%) 9(9.9%) 0.307 2(11.8%) 9(28.1%) 0.074
Fep i (1) 20(39.2%) 47(51.6%) 0.155 7(41.2%) 17(53.1%) 0.828
BEBRIE (1)) 2(3.9%) 11(12.1%) 0.188 1(5.9%) 6(18.8%) 0.312
SIS (1) 23(45.1%) 11(12.1%) <0.001 3(17.6%) 3(9.4%) 0.083
JEPEER BNk (1) 24(47.1%) 20(22.0%) 0.002 7(41.2%) 11(34.4%) 0.459
L EEN kI (1)) 14(27.5%) 37(40.7%) 0.115 8(47.1%) 8(25.0%) 0.680
ANHRIN By ke (f5i]) 6(11.8%) 5(5.5%) 0.180 2(11.8%) 4(12.5%) 0.340
GIFTRE(H)) 4(7.8%) 4(4.4%) 0.634 1(5.9%) 1(3.1%) 0.674
FEARBN iR (1) 4(7.8%) 4(4.4%) 0.634 0(0%) 5(15.6%) 0.273
FkIE R/ (mm) 4(3.0~5.0) 3.1(2.2~4.3) 0.004 3.4(2.4~4.3) 2.9(2.4~4.3) 0.505
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Table 2 Multivariate logistic regression analysis of risk factors for aneurysm rupture in patients with moyamoya disease asso-

ciated with intracranial aneurysms
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Table 4 ROC curve analysis of the effectiveness of the moyamoya disease and aneurysms score for predicting aneurysm rup-

ture in patients with moyamoya disease associated with intracranial aneurysms
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Figure 1 ROC curve for predicting rupture of intracrani-
al aneurysms in patients with moyamoya disease associat-
ed with cerebral aneurysms based on the modeling cohort
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Figure 2 ROC curve showing the effectiveness of moyam-
oya disease and aneurysms score in predicting rupture of
intracranial aneurysms in patients with moyamoya dis-

easeassociated with intracranial aneurysms
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