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Robot-assisted partial nephrectomy with 3D preoperative 
surgical planning: video presentation of the florentine 
experience
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ABSTRACT         _______________________________________________________________________________________

Purpose: Three-dimensional (3D) virtual models have recently gained consideration in the partial nephrectomy (PN) field 
as useful tools since they may potentially improve preoperative surgical planning and thus contributing to maximizing 
postoperative outcomes (1-5).
The aim of the present study was to describe our first experience with 3D virtual models as preoperative guidance for 
robot-assisted PN.
Materials and methods: Data of patients with renal mass amenable to robotic PN were prospectively collected at our 
Institution from January to April 2020. Using a dedicated web-based platform, abdominal CT-scan images were processed 
by M3DICS (Turin, Italy) and used to obtain 3D virtual models. 2D CT images and 3D models were separately assessed 
by two different highly experienced urologists to assess the PADUA score and risk category and to forecast the surgical 
strategy of the single cases, accordingly.
Results: Overall, 30 patients were included in the study. Median tumor size was 4.3cm (range 1.3-11). Interestingly, 8 
(26.4%) cases had their PADUA score downgraded when switching from 2D CT-scan to 3D virtual model assessment and 4 
(13.4%) cases had also lowered their PADUA risk category. Moreover, preoperative off-clamp, selective clamping strategy 
and enucleation resection strategy increased from CT-scan to 3D evaluation.
Conclusion: 3D virtual models are promising tools as they showed to offer a reliable assessment of surgical planning. 
However, the advantages offered by the 3D reconstruction appeared to be more evident as the complexity of the mass 
raises. These tools may ultimately increase tumor’s selection for PN, particularly in highly complex renal masses.
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