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Value of the prediction of infectious kidney stones based on CT radiomics
JIANG Xu,CAO Haiming, WU Yu,MA Xueping,YANG Xuezhen
Author Affiliation:Department of Urology, The Second Affiliated Hospital of Bengbu Medical College, Bengbu, Anhui
233040, China

Abstract: Objective To explore the application of imaging data in differentiating stone components by computer-aided diagnosed.
Methods One hundred and forty patients treated with percutaneous nephrolithotomy (PCNL) in the Second Affiliated Hospital of
Bengbu Medical College from December 2018 to December 2020 were retrospectively analyzed, the data on pre-clinical factors and
computed tomography (CT) images were collected, the calculi specimens were investigated by Fourier transform infrared spectroscope
(FTIR) after the operation, and the stone character was defined by stone major components =70%. Using image analysis software and
computer programming language tools, extraction of 105 imaging features from regions of CT images of interest for each patient. The da-
ta were assigned into 98 training sets and 42 testing sets according to 7:3. The several statistical analysis methods (¢ test, chi-square
test, rank sum test and lasso regression analysis) were used to select the variables of the training set, and the best feature selection was
obtained. R language software was adopted to construct a prediction model for the histogram of infectious stones, the evaluation indexes
of the model were resolution and conformity, the area under Receiver Operating Characteristic (ROC) Curve was used to evaluate the
resolution of model, the correction curve was drawn to evaluate the conformity of model, external validation evaluated the model effect
using validation set data and ROC curve was drew.Results  Analysis of stone composition in 140 patients showed 49 cases of infec-
tious stones and 91 cases of non-infectious stones. Analysis of pre-clinical factors in training set data showed that there were significant
differences in female, urine protein, alkaline urine, urine nitrite, urine culture, white blood cells in urine and number of white blood
cells in urine (P<0.05). The number of white blood cells in urine infectious stone group and non-infectious stone group was 162 (46.5,
944.0) and 56 (10.5, 169.5), respectively (P=0.003). The uric acid in urine infectious stone group and non-infectious stone group was
(285.22+83.22) pumol/L and (324.85+99.95) pwmol/L, respectively (P=0.046). Eight high correlation radiomics feature variables were ob-

tained by training set after LASSO regression analysis. Multivariate Logistic regression analysis revealed that the best feature set includ-
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ed 2 pre-clinical factors (female, alkaline urine) and 2 radiomics features (glem-Cluster Shade, gldm-Large Dependence Low Gray Lev-

el Emphasis). The AUC was (0.892, 95%CI: 0.830~0.954) in the training set, the AUC was (0.842, 95%CI: 0.702~0.981) in the training

set. The calibration curve showed that the model fits well.Conclusion The radiomics features extracted with the help of computer-aid-

ed diagnostic techniques, combined with pre-clinical factors, is helpful to judge the risk of infectious renal calculi before an operation.
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