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Abstract Objective: To introduce the three-step dilatation sheathing method used for developing percutane-
ous nephrolithotomy (PCNL) and to explore the safety, the feasibility and the homogenization effect of this pro-
grammed operation step. Method: The clinical data of 173 patients with upper urinary tract calculi, who were ad-
mitted to our hospital from August 2016 to December 2017 and had undergone PCNL, were retrospectively ana-
lyzed. The subjects were divided into three groups according to the PCNL methods and the title of surgeons.
Those upper urinary tract calculi patients that were treated with PCNL via three-step dilatation sheathing method
by the associate chief physicians (n=62) were assigned to Group A. Those by the attending physicians (n =153)
were assigned to Group B (the operation was authorized by the technical review of clinical application ability of the
hospital expert group. the same below). Those treated with PCNL via traditional progressive dilatation method by
the chief physicians were Group C (n =58). No statistically significant difference was observed among three
groups in terms of gender, age, BMI, stone burden, type, distribution or hydronephrosis degree. The indicators
of three groups, including channel dilatation time, number of lost channels, number of false-channels and number
of penetrating injuries in the collecting system upon channel development were recorded respectively. Result: A to-
tal of 0 lost channel, 3 false-channels and 1 penetrating injury in the collecting system were reported in Group A,
and the incidence of PCNL-related complications was 6.45% (4/62). A total of 0 lost channel, 4 false-channels
and 2 penetrating injuries in the collecting system were reported in Group B, and the incidence of PCNL-related
complications was 11.32% (6/53). A total of 2 lost channels, 5 false-channels and 8 penetrating injuries in the

collecting system were reported in Group C, and the incidence of PCNL-related complications was 25. 86% (15/
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58). The comparison of related complications between Group A and Group B showed no statistical significance (P

>>0.05), whereas the difference in related complications between Group A, B and Group C was statistically signif-

icant (P<C0.05). There was no statistically significant difference in channel dilatation time among three groups

(P>>0.05). Conclusion: Development of PCNL via three-step dilatation sheathing method proves to be of high

safety and success rate, and its clear operation process and decomposable movements are conducive to understand-

ing and learning, which further prevents step missing after memorization. Upon proficient skills, the operation

will be consecutive and time-saving, which allows surgeons with certain experience to achieve homogenization

through strictly following the operation steps. It is worth promotion.
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