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Preliminary study on measuring the size of kidney stone by acoustic shadow width

GAO Meng, WU Xiaobei, YE Tao,ZOU Xianlun, LI Shanshan, LI Kaiyan
Department of Ultrasound , Tongji Hospital , Tongji Medical College , Huazhong University of Science and Technology,
Wuhan 430030, China

ABSTRACT Objective To analyze the accuracy of ultrasound (US) and acoustic shadow width on measuring the size
of kidney stone, and to explore the feasibility of measuring kidney stone size by posterior acoustic shadow width.Methods The
US images and non—enhanced CT images of 51 kidney stones in 49 patients were analyzed retrospectively. Based on CT size
measurements , the stones were divided into <5.0 mm group (n=15),5.1~10.0 mm group (n=20) and >10.0 mm group (n=16).
The difference between US stone size and CT stone size was compared. Excluding 14 stones without a shadow, the remaining
37 stones were divided into <5.0 mm group (n=6) , 5.1~10.0 mm group (n=15) and >10.0 mm group (n=16) based on CT size
measurements. The difference and absolute difference between US stone size, shadow size and CT stone size were compared.
Results A total of 51 stones, the average CT stone size was (8.3+4.6)mm, and the average US stone size was (10.1+ 4.3)mm.
US stone size overestimated CT stone size with a mean bias of (1.842.0) mm, and difference was statistically significant
( P<0.05) .The difference between US size and CT size was statistically significant for stones <5.0 mm and 5.1~10.0 mm
(P=0.001,0.000).After excluding 14 stones without obvious shadow , the shadow size was closer to the CT size than the US size
for stones <5.0 mm and 5.1~10.0 mm, and there were statistically significant differences in the absolute difference between US
stone size, shadow size and the CT stone size (P=0.028, 0.015).However, the US size was closer to the CT size than the shadow
size for stones >10.0 mm, and there was no significant difference in the absolute difference between US stone size, shadow size
and the CT stone size(P=0.191).Conclusion Directly measuring the hyperechoic width of the stone by US can overestimate the
size, for stones <10.0 mm, measurement of posterior acoustic shadow width of stone is valuable and feasible for improving the
accuracy of ultrasonic measurement of stone size.
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