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Construction of a risk nomogram prediction model for symptomatic intracranial hemorrhage after
percutaneous intracranial artery thrombolysis in patients with acute cerebral infarction

LE Huahui, HUANG Kun, Al Haijun, XU Haiyan
(Depaﬂmem of Neurology, The First People’s Hospital of Fuzhou, Fuzhou 344100, China)

Abstract Objective To construct an acute cerebral infarction risk nomogram prediction model to evaluate the risk of symptomatic
intracranial hemorrhage in patients after percutaneous intracranial artery thrombolysis. Methods A total of 272 patients with acute cere-
bral infarction who underwent percutaneous intracranial artery thrombolysis in our hospital from January 2021 to February 2024 were
selected as the study participants and divided into the training set (n = 190) and validation set (n = 82) at a ratio of 7 : 3. The training set
was divided into a bleeding group (n = 61) and non-bleeding group (n = 129) based on the presence or absence of symptomatic intracranial
hemorrhage during the postoperative period,and the general data of the patients in the two groups were compared. Binary logistic regres-
sion was used to analyze the factors influencing symptomatic intracranial hemorrhage. The R Language 4.3.3 toolkit was used to construct
a predictive model for the risk of symptomatic intracranial hemorrhage. The predictive efficacy, calibration,and clinical applicability of
the model were assessed using subject operating characteristic (ROC), calibration, and decision curves. Results Atrial fibrillation,
fasting blood glucose level,and preoperative NIHSS scores were identified as factors influencing symptomatic intracranial hemorrhage
after percutaneous intracranial artery thrombolysis in patients with acute cerebral infarction. The AUC of the training and validation sets
for predicting symptomatic intracranial hemorrhage was 0.986 (95%CI:0.974-0.999) and 0.986 (95%CI:0.967-1.000), with a sensitivity
of 95.08% and 99.98%, and a specificity of 95.35% and 92.98%. Conclusion The risk nomogram prediction model constructed in this
study provides an effective tool of clinical value for assessing the risk of symptomatic intracranial hemorrhage after percutaneous intracra-
nial artery thrombolysis in patients with acute cerebral infarction.

Keywords acute cerebral infarction; percutaneous intracranial artery thrombolysis; symptomatic intracranial hemorrhage; risk nomo-
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Tab.1 Comparison of general patient information between training and validation sets
Item Training set (n = 190)  Validation set (n = 82) X 7z P
Sex[n (%) ] 0.068 0.794
Male 101 (53.16) 45(54.88)
Female 89 (46.84) 37(45.12)
Age (year) 62.11 = 10.08 62.05 = 10.09 0.042 0.966
Smoking [n (%) ] 0.004 0.950
Yes 78 (41.05) 34(41.46)
No 112(58.95) 48 (58.54)
Drinking [n (%) ] 0.000 0.987
Yes 67(35.26) 29(35.37)
No 123 (64.74) 53(64.63)
Hypertension [n (%) ] 0.000 0.986
Yes 111(58.42) 48(58.54)
No 79 (41.58) 34(41.46)
Hyperlipidemia [n (%) ] 0.023 0.880
Yes 120(63.16) 51(62.20)
No 70 (36.84) 31(37.80)
Diabetes [n (%) | 0.000 0.997
Yes 102 (53.68) 44 (53.66)
No 88(46.32) 38(46.34)
Atrial fibrillation [n (%) ] 1.681 0.195
Yes 76 (40.00) 26(31.71)
No 114 (60.00) 56(68.29)
Systolic blood pressure (mmHg) 151.03 + 18.95 150.78 + 18.89 0.098 0.922
Diastolic blood pressure (mmHg) 75.51 +9.36 75.95+9.45 0.360 0.719
Total cholesterol (mmol/L) 445 +1.04 451£1.07 0.447 0.655
Triacylglycerol (mmol/L) 1.51£0.65 1.54 £0.61 0.318 0.751
Fasting blood glucose (mmol/L) 7.96 + 1.41 7.93+1.39 0.149 0.882
Glycosylated hemoglobin (%) 6(5-6) 6(5-6) 1.096 0.273
Time from onset to emergency (min) 121.08 +21.85 121.39 +21.51 0.108 0914
Emergency to surgery time (min) 104.61 = 18.81 104.70 + 18.81 0.036 0.971
Site of infarction [n (%) ] 0.039 0.998
Internal carotid artery 25(13.16) 11(13.41)
Anterior cerebral artery 22(11.58) 10(12.20)
Middle cerebral artery 95 (50.00) 41(50.00)
Basilar artery 48(25.26) 20(24.39)
Preoperative NIHSS score 12.90 +3.27 12.95 +3.27 0.119 0.906
Intravenous thrombolysis [n (%) ] 0.046 0.831
Yes 100 (52.63) 42(51.22)
No 90 (47.37) 40 (48.78)
Number of bolus withdrawals [n (%) ] 1.083 0.298
<3 110(57.89) 53(64.63)
=3 80(42.11) 29(35.37)
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Tab.2 Comparison of patients in the bleeding and non-bleeding groups
Item Bleeding group (n = 61) Non-bleeding group (n = 129) X 7 P
Sex[n (%) ] 0.032 0.858
Male 33(54.10) 68(52.71)
Female 28 (45.90) 61(47.29)
Age (year) 62.07 = 10.08 62.12 £10.12 0.037 0.970
Smoking [n (%) ] 0.092 0.762
Yes 26(42.62) 52(40.31)
No 35(57.38) 77 (59.69)
Drinking [n (%) ] 0.235 0.628
Yes 23(37.70) 44 (34.11)
No 38(62.30) 85(65.89)
Hypertension [n (%) ] 0.266 0.606
Yes 34(55.74) 77 (59.69)
No 27(44.26) 52(40.31)
Hyperlipidemia [n (%) ] 0.029 0.865
Yes 38(62.30) 82(63.57)
No 23(37.70) 47(36.43)
Diabetes [n (%) | 0.054 0.816
Yes 32(52.46) 70 (54.26)
No 29 (47.54) 59(45.74)
Atrial fibrillation [n (%) ] 13.538 <0.001
Yes 36(59.02) 40(31.01)
No 25(40.98) 89 (68.99)
Systolic blood pressure (mmHg) 150.26 + 18.96 151.39 + 19.00 0.381 0.703
Diastolic blood pressure (mmHg) 75.48 £9.35 75.52+9.40 0.030 0.976
Total cholesterol (mmol/L) 443+1.02 4.46 £1.06 0.167 0.868
Triacylglycerol (mmol/L) 1.50 £ 0.68 1.52+0.63 0.186 0.853
Fasting blood glucose (mmol/L) 9.26 +1.33 7.34 £0.96 10.113 <0.001
Glycosylated hemoglobin (%) 6(5-6) 6(5-6) 0.255 0.799
Time from onset to emergency (min) 122.57 +20.85 120.37 +£22.35 0.648 0.518
Emergency to surgery time (min) 103.23 + 18.41 105.26 + 19.04 0.692 0.490
Site of infarction [n (%) ] 0.046 0.997
Internal carotid artery 8(13.11) 17(13.18)
Anterior cerebral artery 7(11.48) 15(11.63)
Middle cerebral artery 30(49.18) 65(50.39)
Basilar artery 16(26.23) 32(24.81)
Preoperative NIHSS score 16.23 +2.87 11.33 £2.04 12.004 <0.001
Intravenous thrombolysis [n (%) ] 0.001 0.974
Yes 32(52.46) 68(52.71)
No 29(47.54) 61(47.29)
Number of bolus withdrawals [n (%) ] 12.683 <0.001
<3 24(39.34) 86 (66.67)
=3 37 (60.66) 43(33.33)
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Tab.3 Results of binary logistic regression analysis

Item B SE Wald x * P OR 95%C1
Atrial fibrillation 1.698 0.774 4818 0.028 5.463 1.199-24.881
Fasting blood glucose 2.249 0.494 20.732 <0.001 9.475 3.599-24.945
Preoperative NIHSS score 1.198 0.247 23.473 <0.001 3314 2.041-5.382
Number of bolus withdrawals 0.565 0.784 0.519 0.471 1.759 0.378-8.178
Constant -36.445 6.946 27.526 <0.001 0.000 -
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Fig.1 Risk nomogram prediction model for the risk of symptomatic intracranial hemorrhage after percutaneous intracranial artery throm-

bolysis in patients with acute cerebral infarction
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Fig.2 ROC curves for symptomatic intracranial hemorrhage after percutaneous intracranial artery thrombolysis in patients with acute

cerebral infarction
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