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ABSTRACT

Objective To establish and evaluate a deep learning prognostic model that combines head CT scans
and clinical information to predict long-term outcomes after severe traumatic brain injury (STBI).
Methods A retrospective analysis was conducted on the clinical data of 537 STBI patients admitted to
our hospital from January 2020 to April 2023. The head CT convolutional neural network was used
to predict mortality and adverse outcomes after 6 months, forming a global fusion model. 220 STBI
patients were included in the same period to evaluate the model, and the fused model was compared
with the international prognostic and clinical trial analysis TBI model (IMPACT) and the predictions of
three specialists. The area under the AUC curve was used as the main performance indicator of the
model. Results On the internal dataset, the fusion model had a higher AUC than the IMPACT model in
predicting mortality (AUC, 0.92 [95% Cl: 0.86, 0.97] vs 0.80 [95% Cl: 0.71, 0.88]; P=0.001) and adverse
outcomes (AUC, 0.88 [95% Cl: 0.82, 0.94] vs 0.82 [95% Cl: 0.75, 0.90]; P=0.04). In the traumatic brain
injury trial, there was no evidence to suggest a significant difference in predicting mortality between
any model and the IMPACT model (AUC, 0.83; 95% Cl: 0.77, 0.90). The imaging model (AUC, 0.73; 95%
Cl: 0.66-0.81; P=0.02) and fusion model (AUC, 0.68; 95% Cl: 0.60, 0.76; P=0.02) did not perform as well
as the IMPACT model (AUC, 0.83; 95% Cl: 0.77, 0.89) in predicting adverse outcomes. The performance
of the fusion model exceeded the predictions of specialist doctors. Conclusion Deep learning models
based on head CT and clinical information can be used to predict the prognosis of severe traumatic
brain injury at 6 months.
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