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Abstract

Background: The Ureteral Access Sheath (UAS) has evolved into a standard ancillary tool in modern
Retrograde Intrarenal Surgery (RIRS). It functions to establish a stable conduit from the urethral me-
atus to the renal pelvis, thereby reducing intrarenal pressure, improving visualization, and facilitat-
ing efficient stone fragment retrieval. However, failure in UAS placement remains a clinical chal-
lenge, often associated with severe iatrogenic injuries ranging from mucosal tears to ureteral avul-
sion. Consequently, a comprehensive investigation into the factors influencing placement success is
critical for optimizing perioperative management and mitigating surgical risks. Methods: This article
presents a systematic review of recent literature concerning the safety and efficacy of UAS placement.
We critically analyzed factors across four dimensions: patient demographics, anatomical and patho-
logical characteristics, preoperative intervention strategies, and intraoperative techniques. Results:
Evidence suggests that patient physiological traits (age, gender, BMI), anatomical factors (ureteral
diameter, angulation, compliance), and preparatory measures (pre-stenting, pharmacotherapy) are
intimately linked to UAS placement outcomes. Furthermore, the control of insertion force and the
utilization of novel device technologies play pivotal roles. Conclusion: Successful UAS placement is
multifactorial. Preoperative identification of high-risk factors via precise imaging, coupled with in-
dividualized pretreatment protocols, constitutes the core strategy for enhancing success rates and
minimizing complications. Future research should focus on developing Al-based predictive models
and intelligent insertion devices with force-feedback mechanisms.
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Figure 1. Flowchart for the prediction and management of difficult Ureteral Access Sheath (UAS) placement
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