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[ Abstract] Background Urinary stones are a common and frequently—occurring disease of the urinary system,

among which upper urinary tract stones are the most common, imposing a heavy burden on patients. The causes of upper urinary
tract stones are complex, which are closely associated with gender, age, geographic condition, climate, diet, and so on.
However, it is still unclear whether upper urinary stone constituents vary by geographical conditions. Objective To analyze the
constituents of upper urinary tract stones among adults in different geographic regions of Hebei, providing evidence for clinical
treatment and prevention of upper urinary tract stones. Methods Outpatients and inpatients ( n=1 192, = 18 years old ) with
upper urinary calculis who were from three geographical regions ( mountainous, plain and coastal ) of Hebei were selected from
the Second Hospital of Hebei Medical University in 2019. Upper urinary tract stones of the outpatients removed by extracorporeal
shock wave lithotripsy, and those of the inpatients removed by surgery were collected for quantitative and qualitative constituent
analyses by geographical region using infrared spectrometry. Results Upper urinary tract stones were more often found in those
30 to 70 years old, with a male to female ratio about 1.75 : 1. Kidney stones and ureteral stones accounted for similar proportions

(about 1.1 : 1) , and the mixed stones were more common (61.5% ) . Calcium—containing stones were the major type of
upper urinary tract stones in participants from each geographic regions, with calcium oxalate monohydrate being the most. The
prevalence of infectious stones showed no significant differences across participants from three regions ( P>0.05) . The prevalence
of uric acid—containing stones in participants from plain was significantly different from that of participants from mountainous or
coastal region ( P<0.05) . Conclusion Calcium—containing stones were the most common prevalent in upper urinary tract stones
patients across three geographic regions of Hebei, and the prevalence of uric acid—containing stones in those from mountainous or
coastal region was higher, which require the attention of urologists.
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Table 1 Analysis of constituents of upper urinary stones in participants

from three geographical regions in Hebei province
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Table 2 Comparison of constituents and types of upper urinary stonesin

participantsfrom three geographical regionsin Hebei province
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