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Robotic partial nephrectomy for complex cases: 
planning the surgical strategy



Open questions……….

To treat or no to treat……..

Open ……..Laparoscopicaly………Robotically………..Ablative techniques

To clamp or not to clamp

Main artery……..…selective clamping……..superselective clamping……….early 
declamping

Renorraphy technique (1 or 2 layers Vs sutureless)



PN is the standard of care for T1 RCC



Prospective, multicenter, observational study

N = 2331 (cT1)

 Minimally invasive techniques had lower rate of 
Clavien-Dindo ≥ 2 complications

 Laparoscopy had longer ischemia time than 
open and robotic

 Risk of AKI halved by robotic and laparoscopy
 Similar positive margins rate



Retrospective, multicenter study

N = 298

 Median tumor size = 7.6 cm
 Median RENAL score = 9
 Median estimated blood loss = 150 ml
 Intraoperative complications = 5.4%
 Postoperative compications = 22% 

(Clavien-Dindo ≥ 3 = 5%)
 Positive surgical margins = 8%

Nephron-sparing surgery (NSS) in cT2 RCC…

… WHY NOT???



In elective indications, NSS in cT2 renal masses may represent a treatment option in 
case it does not compromise oncological radicality and when the related benefits 

clearly exceed the potential harm

Long term renal function preservation
Reduced risk of CKD

Reduced risk of CV morbidity 
Reduced risk of all-causes mortality

Postoperative surgical morbidity
Risk of reinterventions

Prolonged hospitalization
Risk of AKI

In any case, adequate surgical training is of paramount importance!!!



Robot-Assisted Partial Nephrectomy: 
core preoperative and surgical steps

 Preoperative evaluation of tumor 
location and renal anatomical 
complexity

 Intraoperative delination of tumor’s 
contours

 Renal pedicle management

 Tumor excision

 Renorraphy



50-70 PN / y

Surgeon Expertise

450 major proc / y

WHAT COMPLEXITY MEANS…???
(…not only nephrometric scores…)



Anytime I ask to myself: TO CLAMP or NOT TO CLAMP???

- Perirenal fat highly represented and/or 
obese patient and/or toxic fat

- Anatomical abnormalities

- Multiple lesions

- Multiple pathologies

Volume

Site (anterior or hilar)

Capsule thickness

Spheric or irregular



Macleod et al, J Endourol 2014



Renal pedicle management and renal 
ischemia: how to deal with it?
 Standard clamping (artery-only, en-bloc)

 Selective and super-selective clamping

 Cold ischemia

 Early unclamping technique

 Off-clamp technique

Whenever possible!!!



Conclusions: 
An advantage in terms of early functional outcomes does exist when avoiding artery clamping

The likelihood of shifting from pure off-clamp to on-clamp LPN relies on tumor size and complexity. 
The intraoperative need to convert the planned strategy seemed harmless on postoperative course.



Why an off-clamp RAPN should be adopted?

While the benefit from this approach can be debated in the setting of bilateral kidney, normal renal 

function, and single localized tumor, we believe that off-clamp approach is a good indication for several 

reasons:

1. Ensures accurate hemostasis of “actual” foci of active bleeding

2. Vascular clamping represents a further “complication” of PN, can be time-consuming and can be 

associated with higher risk of intraoperative complications in some conditions (e.g. obesity, 

malformations)

3. Can be useful in the management of multiple ipsilateral tumors ( “off-renal-hilum-dissection” 

approach, particularly important given the non-negligible risk of re-do PN)



Clinical case #1 – multiple RAPN

Male, 65 yr

Mild smoker

Medical history: Birt-Hogg-Dubé syndrome (multiple pulmonary cysts, recurrent spontaneous 
pneumothoraces, cutaneous fibrofolliculomas, renal tumours of various histological types)

Surgical history: right open partial nephrectomy (2016, chromophobe RCC pT1a)

CT scan: 4 left kidney tumors (between 2 and 4 cm) – capsula poorly represented – different 
density





Clinical case #2 – hilar tumor with concomitant UPJO and renal cyst

Male, 70 yr

Non-smoker

Medical history: NIDDM, hypertension, hyperuricemia

DTPA renal scan: split renal function 65% right / 35% left, T1/2 = 22 min

CT scan: left upper pole renal cyst (10 cm) + kidney tumor (2 cm, hilar, posterior, R.E.N.A.L. 
score 9) + hydronephrosis by UPJO





Clinical case #3 – on-clamp RAPN

Female, 67 yr

Non-smoker

Medical history: hypertension

CT scan: left kidney tumor (6 cm, mid-upper pole, anterior, partially endophitic, R.E.N.A.L. 
score 10)





Hawlina et al, Radiol Oncol 2023



Conclusions:

• Perform PN whenever is technically feseable according to surgeon 

expertise

• Preop. surgical plan is crucial for pts safety and oncological oucomes

• Be flexible (adapt the technique to the case and not viceversa)



Thank you
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