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Concerning   resection   margins 

Until now, the guidelines do not mention differences and not specify which 
technique is preferable  to perform a partial nephrectomy.  

Resection strategies can be grouped into three main categories:  
 

ENUCLEATION   

    (SE  or  TE) 
ENUCLEORESECTION  (ER)      RESECTION  (WR) 



CONSERVATIVE SURGICAL TECHNIQE 

POLAR RESECTION 

ENUCLEORESECTION 

ENUCLEATION : 

Surgical 
margins  

width 

Excision of the tumour with no visible rim of 
parenchyma, developing by blunt dissection 

the natural cleavage plane between tumour 
capsule and normal parenchyma. 



PN TECHNIQUE. DIFFERENT  RESULTS 

The resection technique adopted might have an impact with:  

Oncological outcomes. 
 

Positive surgical margins 
 

Warm ischemia time 
 

Postoperative complications 

 
Functional preservation of 

healthy parenchyma 

 
 

Low level of evidence about this issue. 



PN TECHNIQUE. DIFFERENT  RESULTS 

Oncological outcomes: 

Campbell SC, Novick AC, Surgical tecnique of elective partial nephrectomy 1995 

In a previous era a partial nephrectomy was considered oncologically safe 
only with Resection of large healthy margin around  the tumor 

Andrew C. Novick 

Novick supported the enucleoresection, claiming that a margin of at 
least 5 mm around the tumor was indispensable for the oncological 

safety. He was an opponent of the Simple Enucleation, that was 
considered unsafe. 

  Vermooten, the father of partial nephrectomy, suggested 1 cm at least. 
  

1cm Rule: “When feasible, excision of tumor with 1 cm of adjacent kidney tissue should 

be attempted” 

 

Vermooten J Urol 1950; 64: 200 

Van Poppel H, Joniau S.  Eur Urol Supps 2007; 6:533 



PN TECHNIQUE. DIFFERENT  RESULTS 

Oncological outcomes: Concept of indipendence between the width of resection  
margins and the risk of local recurrence 

 
NSS: WIDTH  OF  RESECTION MARGINS 

Castilla EA and Novick A, Urology 2002 

Retrospective pathological study on 107 RCC → Enucleoresection 
 

Search for correlation between the width of surgical margin and tumor 
progression:  Mean Follow up 8.5 years 
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The Authors conclude that the width of the 
resection margins analysed does not 

correlate with local recurrence or with 
tumor progression  

NO   
CORRELATION 

Oncological outcomes: 



pT1a TE vs PN pT1b TE vs PN 

A comparative study between Simple Enucleation (537 pts) and traditional partial 
nephrectomy (982 pts) showed no difference in 10-year Cancer Specific Survival 

rate:  93.2%   vs  91.6%  (p=0.94) 



A comparative study between Simple Enucleation (332 pts) and Radical 
nephrectomy (143 pts) in pT1a-b RCCs  showed no difference in 10-year Cancer 

Specific Survival rate:  94.4%   vs  89.4%  (p=NS). So, TE and RN can achieve 
similar oncological results. 



PN TECHNIQUE. DIFFERENT  RESULTS 

Surgical margins:   

In a comparative study between Simple 

Enucleation (537 pts) and traditional partial 

nephrectomy (982 pts) the POSITIVE  SURGICAL  

MARGIN  RATE  resulted  even lower after  SE:  

0.2%   vs  3.4%  (p<0.001) 



The oncologic safety of Tumor  Enucleation 

depends on the presence of a continuous 

pseudocapsule (PS) around RCC. On 90 tumors 

analyzed, all showed PS, with mean (range) 

thickness of 0.39 (0.048–0.798) mm. 

 

Usually, PS is preoperatively appreciated by CT 

scan. 

0.39 mm mean 



90 RCC tumors treated with TE.  All specimens were step-sectioned at 5-mm 
intervals.  PS status was carefully analyzed:  PS thickness, and the existence and 

degree of PS invasion, on the parenchymal side or on the perirenal fat tissue side. 
Evaluation of correlation between the capsule penetration  and  survivals  (CSS and PFS) 

Histological  study of pseudocapsule (PS) 

PSK +   Pseudocapsule 

invasion on parenchyma 

side.   12.2% 

PSK++  Pseudocapsule  

penetration on 

parenchyma side.  14.4% 

PSF+/PSF++  Pseudocapsule  

invasion (2.2%) with penetration 

on perirenal fat tissue side. 4.4% 

PS -    Pseudocapsule intact and free from invasion.  66.7% 



In all cases of PS+, the Surgical Margins were negative independently of the 

degree of PS penetration, because even if there was invasion beyond the PS, 

neoplastic cells were separated from the margin by a thin layer of normal tissue 

with signs of lymphoplasmocytic inflammation. The mean thickness of the rim of 

chronic inflammatory tissue was 1.05mm 

Correlation between PS + and tumor 
diameter and Fuhrman grade 



	  	  

After a mean follow-up of 49 months (46, 25-69) : 

A capsule penetration on parenchymal side does not predict the 

risk of local and systemic recurrence.  

A capsule penetration on the perirenal adipose tissue side 

resulted a significant and independent predictor of tumor 

recurrence. 

P
F

S
 

RR of disease 

progression nearly 6 

times higher than an 

intact  peritumoral 

capsule 

(5-‐year	  PFS):	  	  	  

PC-‐	  97.5%,	  	  

	  

Parenchimal	  side:	  PCK+	  98.2%;	  	  PCK++,	  92.8%;	  	  

	  

Fat	  	  side:	  	  PCF+,	  82.6%;	  PCF++,	  74% 



POLAR RESECTION 

ENUCLEORESECTION 

ENUCLEATION 

Reduction of  

surgical 

margins  

width 

After these studies, the oncological safety  
of tumor enucleation has been recognized. 

TE is considered now a variant of PN, known as 

Enucleative partial nephrectomy. 



PN TECHNIQUE. DIFFERENT  RESULTS 

May the Tumor  Enucleation  have advantages  ? 
 

 

Functional  and  surgical  outcomes: 

RATIONALE:  

• Maximal preservation of the healthy parenchima. 

• Reduction of WIT. 

• Reduction of  complications such as Urinary fistula and bleeding.  

 



PN TECHNIQUE. DIFFERENT  RESULTS 
Functional preservation of healthy parenchyma 

Study on 301 patients after NSS for RCC.  Multivariate analysis to correlate the postoperative 

GFR with WIT, percent volume loss, percent functional volume preservation, tumor diameter and 

R.E.N.A.L., patients age. 

Conclusion: Volume loss (of healthy parenchima) and not ischemia time  was the 

primary determinant of  renal function after partial nephrectomy. 

The reduction of  renal function after  renal surgery  
can increase  the  cardiovascular and all-causes 

mortality. 



PN TECHNIQUE. DIFFERENT  RESULTS 

Few examples  III 
 

Some studies show that, with pair tumor nephrometry, a deeper excision in the 
healthy parenchyma is associated with an increased surgical complexity for the 

reconstruction phase,  a longer WIT, a reduction of the clearness of the surgical 
field, and an increased incidence of postoperative complications (urine fistula 

and bleeding). 
 

Surgical  outcomes  and  complications: 

Tumor Enucleation Rate 

WIT duration   (mean) 16.5 min 

Postoperative bleeding 
• Requiring transfusion 

• Requiring selective hembolization 

10.5% 
8% 

2% 

Urine fistula 
• Observation 

• Requiring ureteral stent 

 3% 
2.5% 

0.5% 



PN TECHNIQUE. DIFFERENT  RESULTS 

Few examples  III Surgical  outcomes  and  complications: 

Standard   partial  nephrectomy Pasticier 
Eur Urol 2006 

Campbell 
J Urol 1994 

Duque 
J Urol 2005 

WIT duration   (mean) 16 min 21 min 15.5 min 

Postoperative bleeding 
• Requiring transfusion 

• Requiring selective hembolization 

9.3% 12.3% 4.5% 

Urine fistula 
• Observation 

• Requiring ureteral stent 

10.1% 17.4% 9.1% 

More deep, more difficult  ! 

Resecting no renal parenchyma around the tumour, causes the slightest 
unnecessary deepening of the excision in healthy tissues, resulting in a lower 

risk of tearing of  Urinary Collecting System 



PN TECHNIQUE. DIFFERENT  RESULTS 

Our  personal conclusions 

PROSPECTIVE  RANDOMIZED  STUDY  OF  ONCOLOGICAL,  

FUNCTIONAL,  AND  PERIOPERATIVE  RESULTS  OF  

ENUCLEATIVE   VS.   RESECTIVE   PARTIAL  NEPHRECTOMY. 
 

FOR  NOW,  IMPOSSIBLE 

ENUCLEATION 
RESECTION	  

ENUCLEO 

RESECTION 

VS. 
Oncological safety 

Maximal renal parenchyma preservation 

Decreased bleeding 

Shorter ischemia time  (simpler) 

Decreased urinary collecting system tearing. 



CRITICAL ASPECTS OF UROLOGIC LITERATURE ON PN 

There	  are	  no	  standardized	  definiLons	  of	  resecLon	  techniques	  

	  The	  resec7on	  technique	  is	  rarely	  reported	  in	  the	  published	  series.	  	  
No	  men7on	  in	  guidelines	  

Mixed	  resec7on	  techniques	  are	  completely	  ignored	  by	  the	  literature	  

This	  lack	  of	  uniformity	  and	  inconsistent	  nomenclature	  

undermines	  the	  progress	  of	  clinical	  research	  on	  PN	  

It is difficult to compare the current studies and to design high-

quality prospective studies evaluating the relationship between 

resection technique and surgical outcomes 



SURFACE-INTERMEDIATE-BASE (SIB) MARGIN SCORE: 
Objectifying Surgical Technique 

 
MULTI STEP PROJECT: PHASE 1 

Aim:  to “give name and surname” to the type of resection performed, 
irrespective of the surgeon’s preoperative prospective, intents and beliefs.  



SURFACE-INTERMEDIATE-BASE (SIB) MARGIN SCORE 

Visually-assigned by the surgeon after the tumor removal 
the part covered 

by the minor 

thickness of 

parenchyma 



ANATOMIC	  DEFINITIONS	  OF	  RESECTION	  TECHNIQUES	  



SIB SCORE ASSIGNMENT: PURE ENUCLEATION 

0 0 0 + + 





CLASSIFICATION OF RESECTION TECHNIQUES 

Surface 
  
Intermediate 

  
Base 

  
 SIB Score 

  
Definition 

                  

0  0   0   0     

                     

0  0   1       

0  1   0   1     

1  0   0         

                     

0  0   2         

0  1   1         

0  2   0   2   

1  0   1         

1  1   0         

                     

0  1   2         

0  2   1         

1  0   2   3   

1  1   1         

1  2   0         

                     

0  2   2         

1  1   2   4   

1  2   1         

                     

1  2   2   5   

PURE	  ENUCLEATION	  

PURE	  

ENUCLEORESECTION	  

HYBRID	  

ENUCLEATION	  

HYBRID	  

ENUCLEORESECTION	  

RESECTION	  



Minervini A… Kutikov A. Eur Urol 2014;66:803-5.  

Objectification of Resection Technique 

Pure Enucleoresection 



Minervini et al. 2015  Journal of Urology.  

SIB	  Metric	  	  accurately	  

mirrors	  	  pathologic	  

assessment	  

HISTOPATHOLOGICAL	  VALIDATION	  OF	  THE	  SIB	  SCORE	  

PHASE	  2	  	  	  (IN	  PRESS)	  



Prospective, single-centre study   (A.Minervini, Florence) 

Visual definitions of 

resection techniques 

Thickness of healthy 

 renal margin 

HISTOPATHOLOGICAL	  VALIDATION	  OF	  THE	  SIB	  SCORE	  

PHASE	  2	  	  	  (IN	  PRESS)	  

vs	  



Visually-assigned by the surgeon after the tumor removal 

40 patients 



SIB	  SCORE:	  HISTOPATHOLOGICAL	  VALIDATION	  (ONGOING)	  







Visual definitions of 

resection techniques 
Thickness of healthy 

 renal margin 



EXTERNAL	  VALIDATION	  OF	  THE	  SIB	  SCORE	  	  
PHASE	  3	  (DATA	  COLLECTION	  CONCLUDED)	  

Enrollment	  period:	  	  

September	  2014	  -‐	  March	  2015	  

17	  Centres	  

18	  Researchers	  

YAU	  

Working	  

Group	  on	  	  	  

Renal	  Cancer	  	  

Prospective, multicenter 
study, focused on the use 

of SIB in real clinical 
practice 

Correlation of SIB with 
preoperative, operative, 

and postoperative 
variables 



Objectifying Surgical Technique 

•  15 Centers across U.S. and Europe Collected SIB over 6 months 

 

	  

34.7	  

17.9	  

19.7	  

9.0	  

18.7	  

SIB	  score	  assignment	  (overall,	  n=487)	  

pure	  enuclea2on	  

hybrid	  enuclea2on	  

pure	  enucleoresec2on	  

hybrid	  enucleoresec2on	  

resec2on	  



Thank you for kind attention 





Programma	  precedente	  

8.30-‐10	  :	  Live	  surgery	  radical	  nephrectomy	  

	  

10.30-‐11.30	  biologia,	  anatomia	  patologica	  	  e	  imaging	  del	  RCC	  

	  

11.30-‐12.15	  Sorveglianza	  e	  ablazione	  percutanea	  

	  

12.15	  	  La	  mia	  sulla	  NSS	  	  (sarà	  spostata	  dopo).	  

Dopo	  (ma	  passerà	  prima):	  	  simposio	  Astellas	  sul	  metasta2c	  Kprostata	  

resistente	  alla	  castrazione.	  	  	  E	  	  LUTS.	  

Dopo	  pranzo	  tavola	  rotonda	  su	  complicanze	  NSS	  e	  fallimen2	  e	  traTamen2	  

delle	  recidive.	  

Poi	  di	  nuovo	  live	  surgery	  

Infine	  terapia	  con	  TKI	  



	  	  

Gianni	  	  Vi'ori	  	  	  	  

MD,	  PhD	  –	  University	  of	  Florence	  

Andrea	  Minervini	  

MD,	  PhD	  –	  University	  of	  Florence	  

	  

• Open  tumor enucleation (TE) technique 

• Validation of  PADUA scores and other 

nephrometryc scores for  TE 

• ERASE: robotic tumor enucleation technique 

• The SIB score 

• > 500 surgical interventions together . 


