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ABSTRACT

Objective To explore the application value of machine learning models based on CT radiomics features
in predicting pressure amplitude correlation index (RAP) in patients with severe traumatic brain injury
(sTBI). Methods A retrospective analysis was conducted on the clinical and imaging data of 36 patients
with traumatic brain injury. All patients underwent surgical treatment, continuous intracranial pressure
monitoring, and invasive arterial pressure monitoring. Collect pressure amplitude correlation index
(RAP) within 1 hour after surgery. Select 3 volumes of interest (VOIs) from the patient's postoperative
brain CT images at 1 hour, and extract 93 radiomics features from each VOI. Three models were
established to evaluate the RAP levels of patients. Evaluate the predictive performance of each
model using indicators such as accuracy, precision, recall, F1 score, receiver operating characteristic
(ROC) curve, and area under curve (AUC). Results The optimal number of features for the three RAP
prediction models is 5 each. The prediction accuracy of the hippocampal model is 77.78%, accuracy is
88.24%, recall is 60%, F1 score is 0.6, and AUC is 0.88. The prediction accuracy of the brainstem model
is 63.64%, accuracy is 58.33%, recall is 60%, F1 score is 0.54, and AUC is 0.82. The prediction accuracy
of the thalamic model is 81.82%, the accuracy is 88.89%, the recall is 75%, the F1 score is 0.77, and the
AUC is 0.96. Condlusion CT radiomics can predict RAP levels in patients with sTBI, and may establish a
non-invasive method for monitoring intracranial pressure (NI-ICP).
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