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Construction and validation of a prognostic model for one— year outcomes of patients with aneurysmal subarachnoid
hemorrhage after surgery

SHAO Shi—ke, ZHU Xian—long, DONG Wen—sheng, YIN Peng, CHEN De—shun, FAN Yong—jun, ZHONG Chong—pei. Department of
Neurosurgery, The Second People’s Hospital of Lianyungang, Kangda College of Nanjing Medical University, Lianyungang 222000, China

[Abstract] Objective To investigate the risk factors affecting the 1-year prognosis of patients with aneurysmal subarachnoid
hemorrhage (aSAH) following surgery and to develop a nomogram model for validation. Methods The clinical data of 180 patients with
aSAH who underwent surgery from March 2018 to December 2023 were retrospectively analyzed. One year post—surgery, the prognosis
was assessed using the modified Rankin Scale score, where scores of 0~2 indicated a good prognosis and =3 indicated a poor prognosis.
Lasso and logistic regression models were utilized to identify the factors influencing prognosis, and the nomogram and receiver operating
characteristic (ROC) curve were employed for validation. Results One year post—surgery, 62 patients had a poor prognosis, and 118 had
a good prognosis. Univariate analysis revealed that age, preoperative modified Fisher grade, rebleeding, hydrocephalus, Glasgow Coma
Scale (GCS) score on admission, preoperative Hunt—Hess grade, and aneurysm shape were significantly associated with aSAH patient
prognosis (P<0.05). Lasso regression and multivariate logistic regression analysis demonstrated that age =60 years (OR=2.228; 95% CI
1.045~4.746; P=0.038), GCS score <8 on admission (OR=4.104; 95% CI 1.376~12.225; P=0.012), and preoperative Hunt—Hess grade =
3 (OR=4.382; 95% CI 2.001~9.572; P<0.001) were independent risk factors for a poor prognosis of patients with aSAH one year after
surgery. A nomogram model was constructed based on these three risk factors. ROC curve analysis indicated that the area under the
curve for predicting a poor prognosis using the nomogram model was 0.794 (95% CI 0.723~0.866), with a sensitivity of 77.1% and a
specificity of 74.2% . Conclusion A GCS score <8 on admission, a preoperative Hunt— Hess grade =3, and age =60 years are
independent risk factors for a poor prognosis of patients with aSAH one year after surgery. The prediction model based on these
indicators demonstrates high predictive efficacy for patient prognosis.
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Table 1 Univariate analysis of influencing factors on the one—year prognosis of patients with aneurysmal subarachnoid hem-

orrhage after surgery

A 1SS TG RAF(n=118) TG A R (n=62) SeitH P1H
AR (R 52.20+11.84 59.11x12.32 =-3.375 0.001
() 43(36.44%) 29(46.77%) X'=1.808 0.179
WA (451]) 11(9.32%) 8(12.90%) x'=0.552 0.458
R (1)) 8(6.78%) 3(4.84%) x=0.036 0.850
BMI=30 kg/m*(f4i]) 18(15.25%) 10(16.13%) x'=0.024 0.878
e IS (f41]) 58(49.15%) 38(61.29%) X'=2.406 0.121
BEIRSE (f51]) 6(5.08%) 9(14.52%) X=3.579 0.059
ABE GCS PR (43) 14.0(13.0~15.0) 10.0(7.0~13.0) -6.420 <0.001
A H Hunt-Hess 4344=3 4 (4] 49(41.53%) 40(64.52%) X'=8.594 0.003
AFTEk B Fisher 432% (%) 3.0(2.0~4.0) 4.0(3.0~4.0) Z=-3.232 0.001
i A HE I 2 (ml) 5.0(3.0~10.0) 7.0(2.0~11.0) Z=-0.303 0.762
Evans $8%% 0.29(0.22~0.33) 0.31(0.25~0.33) 7=-0.523 0.601
Bicaudate ¥ %% 0.18(0.10~0.23) 0.20(0.14~0.27) Z=-1.310 0.190
KIE R/ (mm) 4.60(3.0~7.0) 4.20(3.0~6.0) 7Z=-1.054 0.292
SIkRIEAS (f]) X=6.133 0.047
g3 106(89.83%) 49(79.03%)
W% 11(9.32%) 9(14.52%)
& JZ AL 1(0.85%) 4(6.45%)
IFRAE ()
P 0 6(9.68% ) Fisher 0.001
fii Ak 43(36.44%) 42(67.74%) x'=15.980 <0.001
AR 12(10.17%) 6(9.68%) x=0.011 0.917
IIRGEELD
2T TR (x107/1) 4.49(4.12~4.81) 4.41(4.07~4.83) 7=-0.498 0.619
ML (g/L) 133.0(121.75~144.25) 135.0(126.75~144.25) 7=-0.869 0.385
2T 4 L2 0.39(0.36~0.43) 0.40(0.37~0.42) 7=-0.353 0.724
L/ (X10°/1.) 241.0(204.0~290.0) 245.0(221.0~291.50) 7=-0.357 0.721
AT (x10°/1) 13.20(11.0~16.30) 15.50(11.37~18.53) Z=-1.099 0.272
FR R A L 82.80%(68.609%~89.0% ) 80.0%(59.60%~86.55% ) Z=-1.691 0.091
Y ML SRS ] () 99.0(88.60~106.0) 100.0(82.13~108.90) 7=-0.239 0.811
E BRpr L 1.0(0.97~1.04) 0.95(0.90~1.04) 7=-0.012 0.991
HBA G A SR () 27.70(24.80~30.70) 27.80(24.50~29.85) 7=-0.507 0.612
Ik 7.72(6.92~9.15) 7.21(6.70~8.96) Z=-1.314 0.189
YL (pmol/L) 64.0(53.0~76.0) 64.0(50.0~77.0) Z=-0.076 0.939
MR AP il (U/L) 20.90(15.80~34.06) 21.0(14.0~38.90) Z=-0.513 0.608
I A 2 2 il (U/L) 27.60(23.0~40.0) 26.0(19.70~40.05) 7=-0.620 0.536
FARFA M) X'=2.740 0.254
TATCAZIKN 104(88.146%) 59(95.16%)
M58 R 58 14(11.86%) 3(4.84%)
FEBERTE () 8.0(5.0~15.0) 9.0(4.50~14.0) 7=-0.122 0.903
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Figure 1 Lasso regression for screening the influencing factors of the one—year prognosis of patients with aneurysmal sub-
arachnoid hemorrhage after surgery
A: The optimal A value obtained through cross—validation related to a favorable one—year prognosis in patients with aneurysmal subarachnoid hemor-
rhage after surgery. B: Coefficient plots for predicting a favorable one—year prognosis of patients with aneurysmal subarachnoid hemorrhage after sur-

gery based on age, Hunt—-Hess grade, mFisher grade, rebleeding, hydrocephalus, GCS score, and the presence of a cystic aneurysm.
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Table 2 Multivariate logistic regression analysis of influencing factors of the one—year prognosis of patients with aneurysmal
subarachnoid hemorrhage after surgery

AESES EIEEX FrifEiR Wald & PiE Pt 95% {3 X [A]
A =60 2 0.801 0.386 4308 0.038 2228 1.045~4.746
AR GCS<8 4% 1.412 0.557 6.424 0.012 4.104 1.376~12.225
AT Hunt-Hess 4344=3 %% 1.477 0.399 13.738 <0.001 4.382 2.001~9.572
P B Fisher 4344=3 %% 0.747 0.525 2.022 0.155 2.112 0.795~5.905
Eeasilines 0.439 0.521 0.71 0.399 1.552 0.559~4.312
P A 0.048 0.971 0.002 0.961 1.049 0.156~7.033
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Figure 2 The nomogram model constructed with three risk factors of admission GCS score, preoperative Hunt—Hess grade,
and age of patients with aneurysmal subarachnoid hemorrhage
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Figure 3 The ROC curve for predicting the prognosis of
patients with aneurysmal subarachnoid hemorrhage by
the nomogram model constructed with three risk factors:
admission GCS score, preoperative Hunt— Hess grade,
and age
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