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Abstract Objective: To compare the clinical efficacy and safety between rigid ureteroscopic holmium laser
lithotripsy (RURL) with N-Trap and flexible ureteroscopic holmium laser lithotripsy (FURL) in the treatment of
upper ureteral calculi. Methods: The clinical data of 321 patients with unilateral upper ureteral calculi treated from
Apr. 2018 to Mar. 2021 were retrospectively analyzed, including 145 cases treated with RURL with the applica-
tion of N-Trap and 176 cases treated with FURL. After dividing the upper ureter into the proximal, intermediate
and distal segment by the lower pole of the kidney, the transverse process of the lumbar 4 and the upper edge of
the sacroiliac joint, we compared the two groups in operation success rate and compared the successful operation
cases of the two groups in operation time, incidence of serious complications and stone clearance in the different
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segments of upper ureter respectively. Results: The operation success rate of the proximal segment of rigid group
(74.4%) was lower than that of the proximal segment of flexible group (95.5%) (P<C0.05). While there was no
significant difference between the intermediate segment of rigid group (91.1%) and the intermediate segment of
flexible group (93.1%) (P>>0.05), and also there was no significant difference between the distal segment in rig-
id group (94.7%) and the distal segment in flexible group (96.2%) (P>>0.05). The clinical indexes of the suc-
cessful operation cases of the two groups were analyzed as follows. The operation times of the rigid ureteroscopic
successful group [(64.4419.5) min for the proximal segment, (66.2+20.9) min for the intermediate segment,
(61.2417.1) min for the distal segment] were shorter than those of the flexible ureteroscopic successful group
[(85.47+24.9) min, (82.9423.5) min, (80.7%21.1) min] respectively (P<C0.05). There were no significant
differences in the incidence of serious complications between the rigid ureteroscopic successful group (6.2% for
the proximal segment, 4. 9% for the intermediate segment, 7. 4% for the distal segment) and the flexible uretero-
scopic successful group (6.3% ., 7.4%, 6.0%) respectively (P>>0.05). The stone clearance of the proximal seg-
ment of rigid ureteroscopic successful group (59. 4 %) was lower than that of the proximal segment of flexible ure-
teroscopic successful group (85.7%) (P<C0.05). While there was no significant difference between the interme-
diate segment of rigid successful group (82.9%) and the intermediate segment of flexible successful group
(87.0%) (P>>0.05), and also there was no significant difference between the distal segment in rigid successful
group (87.0%) and the distal segment in flexible successful group (86. 0% ) (P>>0.05). Conclusion: Both RURL
and FURL are safe treatments for the upper ureteral calculi with the similar incidence of serious complications.
For the proximal segment of upper ureteral calculi, the success rate and stone clearance rate were higher in FURL
than those in RURL; hence FURL is a better choice than RURL in this segment. For the intermediate segment
and the distal segment of upper ureteral calculi, the success rate and stone clearance rate were similar between

RURL and FURL; while the treatment course and the operation time of RURL was shorter than that of FURL.
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