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ABSTRACT

Objective To explore the diagnostic value of dual source CT (DSCT) based on the imaging model for
analyzing different components of upper urinary tract stones in children. Methods 53 children with upper
urinary tract stones admitted to our hospital from January 2021 to December 2022 were selected as the
study subjects. The analysis of stones in the body is scanned using a dual energy method, while in vitro
stones are placed in fresh pig kidneys and completely immersed in physiological saline before scanning.
The scanning conditions for stones in the body and in vitro are consistent. The CT values of pediatric
stones were measured at 80kV, 120kV, and 140kV voltages in their soft tissue windows, and the main
components were determined using relevant software for dual energy stone analysis. Simultaneously
applying image omics prediction model constructed by the previous literature and infrared spectroscopy
to analyze the main components of stone samples. Resufts Using image omics prediction model and
infrared spectroscopy analysis, 29 cases of pure stones were found, and 5 cases were mixed stones. 24
patients underwent preoperative DSCT scans and found 21 cases of pure stones and 2 cases of mixed
stones. After statistical analysis, there was no significant difference between the ages of the four types of
pure stones: calcium oxalate stones, uric acid stones, hydroxyapatite stones, and cystine stones. However,
there was a significant difference in the incidence of male and female children through statistical analysis.
Comparing the scanning CT values of calcium oxalate stones, hydroxyapatite, uric acid stones, and cystine
stones in vivo and in vitro, statistical analysis showed no significant differences at 80kV, 120kV, and
140kV. The difference in CT values and DEI values between different stones using DSCT (80kV and 140kV)
was statistically analyzed and showed significant differences; The ED value, CTDIvol value, and DLP
value measured using conventional scanning method and DSCT method showed significant differences
(P<0.05) through statistical analysis, with DSCT method being higher than conventional scanning method.
Conclusion There is no significant difference in CT values between the four types of pure stones scanned
in vivo or in vitro under different voltages, indicating that CT can be one of the accurate methods for
analyzing the composition of upper urinary tract stones in children in clinical practice. Combining CT value
measurement and DSCT analysis software can significantly improve the accuracy of diagnosis and can be
promoted and applied in clinical practice.
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