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Construction and verification of a nomogram prediction model for the occurrence of malignant cerebral edema following
thrombolytic treatment of acute cerebral infarction

LI Qi~ling, LIU Min, LI Jun, CHEN Hong—-tao, GUO Hua—ijie, CHEN Jian—xia. Department of Neurology, Luxian County People’s
Hospital, Luzhou 646100, China

[Abstract] Objective To explore the risk factors of malignant cerebral edema (MCE) following thrombolytic treatment for acute
cerebral infarction (ACI) and to construct a nomogram prediction model. Methods The clinical data of 233 patients with ACI who
underwent thrombolytic treatment from October 2019 to September 2022 were retrospectively analyzed. MCE was defined as a decline in
the level of consciousness or deterioration of neurological function within 72 hours after thrombolytic treatment, and the area of cerebral
infarction exceeding half of the territory supplied by the middle cerebral artery with a midline shift >5 mm as shown by head MRI or CT.
A multivariate logistic regression model was employed to analyze the independent risk factors for MCE. A nomogram prediction model
was constructed using the R software package and internally validated by the Bootstrap method. The receiver operating characteristic
(ROC) curve was plotted to assess the predictive efficacy of the model. Results Of the 233 patients, 50 patients (21.5%) developed MCE.
Multivariate logistic regression analysis revealed that age (OR=1.238; 95% CI 1.081~1.419; P=0.002), the area of cerebral infarction
(OR=1.912; 95% CI 1.115~3.280; P=0.019), the time from onset to thrombolysis (OR=9.828; 95% CI 1.829~52.815; P=0.008), white
blood cell (OR=2.289; 95% CI 1.376~3.809; P=0.001), and the NIHSS score before thrombolysis (OR=6.503; 95% CI 2.318~18.245; P<
0.001) were independent risk factors for MCE after thrombolytic treatment for ACI. Based on the above findings, a nomogram prediction
model was successfully constructed. The Bootstrap method validation indicated that the calibration curve of the model approached the
ideal curve (the concordance index was 0.746; P=0.459). The ROC curve analysis demonstrated that the area under the curve for
predicting the risk of MCE after thrombolytic treatment for ACI was 0.977 (95% CI 0.951~0.999), indicating high predictive efficacy.
Conclusions Age, the time from onset to thrombolysis, the area of cerebral infarction, white blood cell, and the NIHSS score before

thrombolysis are independent risk factors for MCE after thrombolytic treatment for ACI. The nomogram risk prediction model constructed
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based on these factors has a high predictive efficacy for MCE after thrombolytic treatment for ACI.
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Table 1 Univariate analysis of risk factors for malignant cerebral edema in patients with acute cerebral infarction after

thrombolytic therapy
AN TR b 2H (=83 ) MR 7K i 2H (n=50) et P1H
IR (Z) 56.47+5.72 63.84+5.96 1=7.680 0.000
P () x'=0.004 0.952
5 107(58.47%) 29(58.00%)
s 76(41.53%) 21(42.00%)

KR BRI (h) 2.89+0.62 3.64+1.05 =7.201 0.000
TR L 5 (1)) 52(28.42%) 15(30.00%) X'=0.048 0.826
PR s (451]) 47(25.68%) 14(28.00%) x=0.109 0.741

85 s (f4]) 33(18.03%) 10(20.00% ) x'=0.101 0.751

Wz AR st (3] 90(49.18%) 22(44.00%) Y'=0.422 0.516

F () 29(15.85%) 9(18.00%) x'=0.133 0.715
RH(H) 21(11.48%) 6(12.00%) x=0.011 0.918
JEAEZE AR (em®) 11.24+1.56 13.78+1.30 1=10.090 0.000
C-Z Wi # H (mg/L) 16.47£2.59 16.82+2.96 1=0.789 0.431
AT (X10°/L) 9.84+1.70 13.02+1.89 1=10.992 0.000
TRFEHT NIHSS P43 (43) 9.64+1.07 11.48+1.16 1=10.163 0.000
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Table 2 Multivariate logistic regression analysis of risk factors for malignant cerebral edema in patients with acute cerebral

infarction after thrombolytic therapy

ANy HVEEY 54 Frifeis Wald {8 et 95%E {7 X [A] P1H
AR 0.214 0.069 9513 1.238 1.081~1.419 0.002
KIS 2.285 0.858 7.095 9.828 1.829~52.815 0.008
Jiri AR BT AR 0.648 0.275 5.541 1.912 1.115~3.280 0.019
EE AR 0.828 0.260 10.162 2.289 1.376~3.809 0.001
EMEHT NIHSS P43 1.872 0.526 12.653 6.503 2.318~18.245 0.000




= I R 2 MR 2024 4F 11 A5 29 %% 11 Chin J Clin Neurosurg, November 2024, Vol. 29, No. 11 -673-

40 50 60 70 80 90 100

Points
Eﬂ L] L T L T L L L
40 45 50 55 60 65 70 5
B e a) r T T T ' ' T ' 7 :
1 1.5 2 2.5 3 3.5 4 4.5 5 5.5
ﬁﬁﬁi‘ﬁ‘iﬂ L] L] LI L] L] L L] L] L] L]
7 8 9 10 11 12 13 14 15 16
E’mmi’l‘ﬂ r T T T T T T T T T T T 1
5 6 7 8 9 10 11 12 13 14 15 16 17
i#& ﬂfj‘NIHSSi* -‘;} L) T L L L L L L T T T L] L 1
6.5 T T 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5 13
Toal Points r T T T T ’ r v
0 50 100 150 200 250 300 350
Linear Predictor r T T T T T T .
=20 =15 =10 ] 0 5 10 15
TR st —
0.1 0.60.9

B 1 2B A EIATT & £ R MRk TR R Y 51 £

Figure 1 The Nomogram of the prediction model for malignant cerebral edema following thrombolytic therapy for acute ce-
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Figure 2 The calibration curve of the predictive model
for malignant cerebral edema following thrombolytic
therapy for acute cerebral infarction
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Figure 3 The ROC curve of the nomogram prediction
model for malignant cerebral edema following thrombo-
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