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ABSTRACT

Objective To investigate the value of vertebral texture analysis based on thoracic CT images combined
with support vector machine (SVM) machine learning method in identifying acute and old vertebral
compression fractures. Methods The data of 132 patients with incidental vertebral compression
fractures detected on routine chest CT and confirmed by MRI from May 2018 to May 2021 were
retrospectively analyzed. 163 vertebrae including 98 acute fractures and 65 old were included. The
Mazda software was used to extract texture features of each vertebra in axial and sagittal orientation.
Then the IPMS software was used to further dimensionality reduction and model building. The old and
acute fractured vertebrae were randomly divided into the training and validation samples according
to the ratio of 7:3. For training sample,the T test,Wilcoxon rank sum test and Pearson correlation
analysis were performed to screen the texture features in both orientations. SVM models were
built based on the selected axial and sagittal parameters respectively. Then the diagnostic value was
tested by the validation sample and the receiver operating characteristic curves (ROC) were obtained.
Results For each vertebra,294 features were extracted from sagittal and axial imaging respectively.
8 parameters were finally obtained for the sagittal orientation,the AUC of the SVM model was 0.78
and 0.68 for the training and validation sample,respectively; 7 parameters were finally obtained for
the axial orientation,the AUC of the SVM model was 0.80 and 0.84 for the training and validation
sample,respectively. with higher model efficacy for the axial position than for the sagittal position. The
axial model shown higher diagnostic value than sagittal model. Conclusion Radiomic based on chest CT
combined with SVM method can differentiate acute from old vertebral compression fractures,the axial
model shown better performance and may provide an auxiliary diagnosis for incidental acute vertebral
fractures without a clear history of trauma thus facilitating early treatment.
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