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Establishment of Prediction Model for Hematoma Expansion in Spontaneous

Intracerebral Hemorrhage Based on Clinical-Imaging Data
Zhang Tao Kong Xiangyu Li Zicong Xiao Li Qian Zhiyuan

(Department of Neurosurgery, The Second Affiliated Hospital of Soochow University, Suzhou 215000,
China)

Abstract  Objective: To establish a clinical practical prediction model for hematoma expansion (HE) in
spontaneous intracerebral hemorrhage. Methods: The clinical and imaging data of 283 patients with
spontaneous intracerebral hemorrhage from May 1, 2018 to May 31, 2021 in the Second Affiliated Hospital of
Soochow University were retrospectively analyzed. Significant variables in univariate analysis (P <Z0. 05)
were included in multivariate logistic analysis, and stepwise regression was used to screen independent risk
factors for prediction model of HE. R language was applied to draw Nomogram. Bootstrap method was used
to repeat the sampling of the data in this study 1 000 times for internal verification. Receiver operating

characteristic curve, clinical decision curve, and calibration curve were used to evaluate the discriminating
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ability, clinical practicability and reliability of the model. Results: HE model incorporated standard deviation
of red blood distribution width (RDW-SD), initial hematoma volume, vortex sign, island sign, and mixed
sign. The area under receiver operating characteristic curve(AUC) value of the HE model was 0. 867. The
sensitivity and specificity were 0. 728 and 0. 876, respectively, with Youden index of 0. 605. The internal
verification showed that the C-index of the model was 0. 859, and the standard error was 0. 014. The
preliminary external verification indicate that HE model had a good predictive ability. Conclusion: The HE

model constructed based on clinical-imaging data,including RDW-SD, initial hematoma volume, vortex sign,

island sign, and mixed sign, had a good predictive efficacy.
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