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Clinical value of SHAP value in the diagnosis of papillary thyroid carcinoma with
a maximum diameter>1 cm by XGBoost ultrasound model
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ABSTRACT Objective To evaluate the clinical value of SHAP value in XGBoost—based ultrasound model for
diagnosing papillary thyroid carcinoma (PTC) with a maximum diameter>1 cm.Method A total of 138 PTC patients (145
nodules) and 127 nodular goiter(NG) patients (141 nodules) confirmed by surgical pathology in out hospital were enrolled.The
286 nodules were randomly divided into a training set(114 PTC, 115 NG) and a testing set (31 PTC, 26 NG) at a ratio of 8:2.
Ulirasound features were compared between the training and testing sets, as well as between PTC and NG nodules in the training
set.A XGBoost ultrasound model was constructed using the training set.Receiver operating characteristic(ROC) curve was drawn
to assess the diagnostic performance, and calibration curve evaluated the calibration of the model. SHAP value was used to
interpret the model and quantify the contribution of each ultrasound feature for PTC diagnosis.Results There was significant
difference in solid composition proportion between the training and testing sets (P<0.05) , while there were no significant

differences in the proportion of ill-defined/irregular/extrathyroidal extension margins, aspect ratio(A/T)>1, ultrasound grayscale
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ratio(UGSR ) <0.83, and microcalcifications.In the training set, PTC nodules exhibited significantly higher proportion of A/T>1,

UGSR<0.83, microcalcifications, ill-defined/irregular/extrathyroidal extension margins, and solid composition compared to NG

nodules (all P<0.001).ROC curve analysis showed the area under the curve (AUC) of XGBoost model in the training and testing
sets were 0.941(95%CI: 0.895~0.987) and 0.921 (95%CI: 0.846~0.996) , respectively, with accuracies of 88.0% and 86.0%,
sensitivities of 92.9% and 93.5%, and specificities of 87.2% and 77.5%, respectively.Calibration curve indicated good model fit

for both sets.SHAP interpretation revealed that all ultrasound features positively contributed to PTC diagnosis , ranked by weight

as follows: UGSR<0.83,solid composition, ill-defined/irregular/extrathyroidal extension margins, microcalcifications,and A/T>1.

Conclusion

SHAP-based interpretation of the XGBoost ultrasound model quantifies the diagnostic impact of ultrasound

features , demonstrating good clinical value for diagnosing PTC with a maximum diameter>1 c¢m.
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