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Abstract Objective: To evaluate the safety and efficacy of a radiation-free standardized retrograde flexible
ureteroscopy (RFS-FU) using ultrasound guidance to manage renal stones in retrograde intra-renal surgery. Meth-
od: The records of 330 patients by RES-FU with holmium laser lithotripsy in managing renal stones from January
2016 to December 2017 were retrospectively reviewed. Out of 312 cases with calculus in their collecting system,
the mean stone diameter was (1.47340. 24) cm, the mean age was (47. 65+21. 32) years old, BMI was (21. 8+
5.33) kg/m*. There were 261 cases with their stones in upper, middle calyx or renal pelvic, while 51 cases in
lower pole. Cases with single stone or multiple stones were 275 and 37 cases, which were all unilateral cases. The
18 cases with symptomatic caliceal diverticular calculi included 13 upper pole, 4 middle kidney and 1 lower pole ca-
ses, which were all unilateral cases. Their mean stone diameter was (1. 3540. 92) cm. the mean age was (31. 44
+18. 26) years old, BMI was (22. 4£6. 53) kg/m’. The RFS-FU included 7 major steps, which was trying to a-
chieve a safe and effective surgery comparable to X-ray guided flexible ureteroscopy. Result: RFS-FUs were suc-
cessfully preformed in all patients. Out of the 312 patients with collecting system stones, the mean operation time
were (58.32£26.8) min, with the stone free rate of 92. 6% (289/312) 4 weeks after operation. Eighteen cases
with residual stones were treated with ESWL and got stone free. The postoperative hospital stay was (4. 8£2. 1)
days. There were 13 cases experiencing complications of Clavien grade | including 2 cases with fever, 3 cases
with pain. 1 case with nausea or vomiting and 7 cases with persistent hematuria. Out of 18 cases with symptomat-
ic caliceal diverticular calculi, the mean operation time was (75. 6+33. 8) min, all stones were localized and frag-
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mented successfully. The stone free rate after 4 weeks was 83. 3% (15/18). The average hospital stay was (5. 3=+

1. 6) days. One patient experienced fever (Clavien | ) and 1 patient experienced renal colic (Clavien [[ ). Those

symptoms were relieved after the conservative treatment. Ureteral wall injury was seen in 15.1% (47/312) and

27.8% (5/18) cases in 2 groups, majority of which were mucosal injury (93. 6%, 44/47 and 100%, 5/5). Two

cases of superficial muscle layer injury and 1 case of ureteral perforation were recorded. No complications up to

Clavien [V happened in both groups according to modified Clavien grading system. Conclusion: The radiation-free

standardized retrograde flexible ureteroscopy using ultrasound guidance can replace X-ray guidance and be carried

out in the renal stone cases with indication in an effective and safe fashion without ionizing radiation.
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