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Comparative analysis of the safety and feasibility of three-dimensional visualization

imaging in the surgical treatment of renal tumors in special locations
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Abstract Objective: To compare the safety and feasibility of three-dimensional (3D) visualization imaging-
guided surgery and non-3D visualization imaging-guided surgery in treating renal tumors located in special areas,
as well as to assess patient prognosis. Methods: We conducted a retrospective analysis of clinical data from 210 pa-
tients with renal tumors in special locations admitted to the Department of Urology at West China Hospital of Si-
chuan University from March 2021 to May 2024. Patients were divided into two groups: those undergoing surgery
with 3D visualization imaging guidance(64 cases) and those without(146 cases). We compared the rates of suc-
cessful nephron-sparing surgery, vascular repair, collecting system repair, the use of perioperative ureteral stents,
operation duration, renal artery occlusion time, intraoperative blood loss, perioperative complications, postopera-
tive hospital stay, and tumor recurrence between the two groups. Results: All 210 patients were successfully com-
pleted their operations without serious intraoperative complications or perioperative mortality. In the 3D visualiza-
tion imaging-guided group, 59 patients (92. 2%) underwent successful nephron-sparing surgery, but 5 patients
(7.8%) were converted to radical nephrectomy. In contrast, the non-3D group achieved successful nephron-spar-
ing surgery in 75 patients (51.4%), but 71 patients (48. 6 %) were converted to radical nephrectomy. It showed

a statistically significant difference (P<C0. 001). The average operation time was (125. 02 35.0) minutes in the
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3D group and (98. 6+43. 9) minutes in the non-3D group. Additionally, collecting system openings occurred in 32

cases(50.0%) in the 3D group compared to 62 cases(42.5%) in the non-3D group. Vascular repair was per-

formed in 18 cases(28.1%) of the 3D group versus 9 cases(6.2%) in the non-3D group, with both differences be-

ing statistically significant(P <C0.001). Conclusion: The use of 3D visualization imaging-guided surgery demon-

strates significant advantages for nephron-sparing procedures in treating renal tumors in special locations. This

study provides robust evidence supporting the clinical application of 3D visualization imaging in nephron-sparing

surgeries for renal tumors, confirming its importance and efficacy.

Key words three-dimensional visualization imaging; renal tumors in special locations; partial nephrectomy;

radical nephrectomy
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