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NEPHRON SPARING 
ROBOTIC SURGERY 





Partial nephrectomy (NSS) has as its aim the

preservation of a portion of functioning renal tissue,

maintaining the same oncological outcome as the
radical nephrectomy (RN).

J Urol 2005 Mar;173(3):705–8.



NSS is carried out as enucleoresection or enucleation based upon the 
preference of the surgeon and beginning with the characteristics of the 
tumor. 

Indications for NSS: 
Elective (localized 

unilateral renal 
mass, with contro-

lateral renal 
functioning)

Relative (unilateral 
localized renal 
mass with co-

morbidity such as 
diabetes, 

hypertension or  
renal lithiasis)

Absolute (bilateral 
tumor, multiple, 

IRC of a 
moderate/severe 

grade or tumors of 
only one kidney). 



Enucleoresection

Enucleation



The partial standard nephrectomy (SPN) which consists of the removal of the tumor 
with an adequate surgical margin of functioning tissue is still considered the Gold 
Standard in the treatment of renal tumors. 

Over the past decade some authors have demonstrated that the removed 
functional parenchyma which surrounds the tumor can also be a few  
millimeters, maintaining an elevated oncological security. 



The medium thickness of the removed functioning tissue that
surrounds the oscillate neoplasm is from 2.5 mm to 5 mm, and
other studies clearly demonstrate that the minimum safety margin
is from 0 mm to 1 mm from the tumor’s margin.

Simple Enucleation
semplice (SE) as an
alaternative to partial
standard nephrectomy
(SPN)



Over the last
years data has
emerged that
demonstrates the
positive results
of standard
enucleation (SE).

As of today no guidelines exist on the optimal thickness of the functioning
tissue removed. EAU guidelines recommend the presence of a
minimum non-neoplastic tissue margin without particular indications.



The ideal indication of NSS in the presence of a controlateral functioning
kidney and the presence of a lesion of a small dimension (<4 cm) solitary
and esofytic, in a patient in good physical condition.

Recent past



For Lesions larger than 4 cm the survival rates and absence of
recurrence, in patients treated with radical and partial surgery are similar.

Present



Conservative surgery for any lesion because it is technically do-able and
compatible with the technology available and experience level of the surgeon

The future… or perhaps already
the Present



The ideal NSS treatment 

1. Oncologic control

2. Preservazione funzionale

3. Morbidità chirurgica 
minima



The ideal NSS treatment

1. Oncologic control

2. Functioning preservation
3. Morbidità chirurgica 

minima



The ideal NSS treatment

1. Oncologic control

2. Functioning preservation

3. Minimum surgical
morbidity



A meta-analysis
Laparoscopic vs. Robot assisted partial nephrectomy

• Meta-analysis of 23 studies, 2240 patients subject to LPN and RAPN
• No differences in complications (Clavien 3-5) p=0.78

• RAPN minor conversions to open (p=.02), minor conversions to radical 
nephrectomy (p=.0006), lower ischemia time (p=.0005), minor
variations eGFR (p=0.03), and minor hospital stay (p=0.004)

Choi JE et al., Euro Urol.  2015)



• The presence of negative surgical margins is one of
the greatest objectives of partial nephrectomy. 

• In 2-8% of the cases the margins resulted positive. 
• The presence of positive surgical margins as a risk 

factor for tumour recurrence is still a much 
discussed issue, but nonetheless requires closer 
surveillance.





Techniques for limiting renal damage. 

• Early Unclamping
• Selective clamping
• Super-selective clamping 
• Anatomic, zero-ischemia surgery
• Pre-placed sutures
• LigaSure
• Harmonic scalpel

Thomas et al, J Endourology, 2013; Simone et al, BJU, 
2012; Rizkala et al, Urology, 2013; Desai et al, Eur Urol, 
2014



• Temporal and Clinical Parameters:
• Very close Ischemia interval  (<20-25 minutes)
• Induction of hypothermia 

• Renal function after PN is principally determined 
by the quantity and the quality of the renal 
parenchyma preserved
– The duration of the ischemia is not an independent 

predictive factor 
The duration of  ischemia  (>25min) is predictive of 
AKI but not of GFR in one year

Cold vs. Warm Ischemia

Lane et al. J Urol 185:421, 2011; Thompson et al. Urology 2012; Zargar et al. J Endourol 2015





The objective is to preserve as much healthy tissue
as possible



Ng et al, Eur Urol, 2012

“Zero” Ischemia PN: Technical 
Elements



MORPHMETRIC 
CHARACTERISTICS







PREOPERATIVE 
PLANNING

• Patient evaluation 
– BMI Characteristics, sex, PS
– Clinical stage 
– ASA score

• Neoplasia evaluation
– Dimensions, location, endofytic development 

and proximity with the collector system and 
vessels pre-operatively evaluated with CT or 
MRI imaging (RENAL nephrometry score)



• with Vinci Si 
• configuration 3-arm 
• Instruments
– 30° down scope 
– Maryland bipolar o PK 

forceps
– Hot Shears monopolar

curved scissors
– Large needle driver

ROBOTIC INSTRUMENTS



Additional Instruments



Configuration
(trans peritoneal approach)



Trocar configuration: 
Variations on a theme

• Vary according to the seat of the neoplasm with the scope 
of optimizing the work angles.  

• Upper neoplasm pole: entry port shifted  1-2-cm upward
• Posterior Neoplasm: entry port shifted medial to allow  

easy access to the posterior face of the kidney after the  
medial rotation.

• Obese Patients: entry port laterally 
shifted 

• A trocar-assistant 5-mm between optic 
and the robot’s right arm can optimize 
an assistant help in the field.



Robot docking





RAPN: The era of the 
TRIFECTA



1) WIT is low

2) Surgical margins are negative

3) No evidence of further 
complications

The objective of the NSS is obtained 
when:

Buffi N et al. Eur Urol 2012 Oct;62(4):617–8.



Mottrie A. et al.. World J Urol 2013 Aug; 31(4):799–804.

Independent Predictors of 
WIT >20 min.

Surgical
Experience

Anatomic 
tumor 

characteristics 

pathological 
tumor 

characteristics



Every minute counts!........



……or maybe not?



Conclusions
RAPN is by now widely standardized and is 

increasingly being adapted by reference centers 
Absolutely replicates the principles of the actual 

gold standard (partial open nephrectomy)
Consents to expand the indications of LPN with 

potentially better outcomes 
RAPN is inevitably destined to become a new gold 

standard for a minimally invasive partial 
nephrectomy wherever robotic technology is 
available. 
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