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Hossein S. World J Urol (2013) 31:455–461 



•  the period during which a surgeon finds the procedure 
more difficult, takes longer, there is higher rate of 
complications and lower efficacy because of 
inexperience. 

Hossein S. World J Urol (2013) 31:455–461 

learning curve (LC) definition 



Khan N et al. BJU Int 2014; 113: 504–508 
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•  no widely accepted standard way to define or measure 
this well recognized phenomenon of LC. 

•  definitions of LC have drawn exclusively on expert 
opinion (Level 4 evidence). 

•  ‘procedure development learning curve’ is the period in 
which, the inexperience of the surgeon with new 
technology makes the operation more difficult.  

Hossein S. World J Urol (2013) 31:455–461 
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•  Heterogenity of LC metrics  
•  different definitions of competence 





Docking times  learning curve 



F Atug Eur Urol. 2006 May;49(5):866-71 

•  100 consecutive RARP divided into 3 groups 



F Atug Eur Urol. 2006 May;49(5):866-71 

“a learning curve, of approximately 30 patients, 
associated with RARP” 



Stolzenburg JU et al. J Endourol. 2013 Jan;27(1):80-5. 

•  110 consecutive RARP with previous LRP experience 



lack of a steep learning curve for experienced laparoscopic 
surgeons in performing RALP. 

The first 10 RALP cases were performed under the 
supervision of an experienced mentor and were excluded ! ! 

Stolzenburg JU et al. J Endourol. 2013 Jan;27(1):80-5. 



Author # cases LC Journal 

Zorn K et al. 150 50 ? J Endourol 2007 

Artibani W et al. 41 short Urol Int. 2008 

Hashimoto T et al. 200 100 J Endourol 2013  

Ou YC et al. 500  250  Asian J Androl 2014  



Thompson J. Eur Urol 65 (2014) 521–531 

•  RARP (866) or ORP (686) by one surgeon with 3000 prior ORPs 



RARP sexual function scores surpassed ORP scores after 99 RARPs  

and increased to a mean difference at 861st case of 11.0 points 

plateauing around 600–700 RARPs 



RARP urinary incontinence scores surpassed ORP after 182 RARPs 

and increased to a mean difference of 8.4 points 

plateauing around 700–800 RARPs 

RARP had a long learning curve with inferior outcomes initially, and 

then showed progressively superior sexual, early urinary, and pT2 

PSM outcomes and similar pT3 PSM and late urinary outcomes.  



•  A multi-institutional (3) review of 3794 RALP patients 
evaluating OT and PSM 

•  Mean OT plateaued after 750 cases 

•  The learning curve for PSM rates for all patients demonstrated 
improvements continued with increasing surgeon experience, with over 
1600 cases required to get a PSM rate <10%.  

•  When pT3 patients were evaluated, the learning curve started to 
plateau after 1000-1500 cases.  

•  RARP for high-risk disease should be avoided early in the 
learning curve but appears equivalent in experienced robotic 
surgeons… 

Sooriakumaran P. Minerva Urol Nefrol. 2011 Sep;63(3):191-8. 
 



Abboudi et al. BJU Int 2013; 



Abboudi et al. BJU Int 2013; 

With increasing level of experience, the PSM rate decreases. 



The minimum number of cases required to achieve competency for 

robotic prostatectomy has increased to unrealistically high levels. 

Hossein S. World J Urol (2013) 31:455–461 

How Many Surgeries Makes a Surgeon an Expert? 



•  Fellowship training likely shortens the learning curve 
•  Safety and peri-operative outcomes during learning curve of robot-assisted 

laparoscopic prostatectomy: a multi-institutional study of fellowship-trained robotic 

surgeons versus experienced open radical prostatectomy surgeons incorporating 

robot-assisted laparoscopic prostatectomy.   

  Leroy T et al. J Endourol 2010 Oct;24(10):1665-9..  

•  Surgeons with open and laparoscopic experience have a 
learning curve of 250 and 100–300 cases, respectively. 

•  The learning curve of laparoscopic versus robotic trained surgeons during 
implementation of a robotic prostatectomy program.  

 Chang A et al. J Endourol 2011; 25: A108–9 

•  Surgeons without lap or open experience require 40 
cases to reach similar OTs  and 200 cases to reach 
acceptable PSM rates. 

•  The learning curve of robot-assisted radical prostatectomy.  
 Gumus E, et al. J Endourol 2011; 25: 1633–7 

 
 
 



RARC 
•  Learning curve metrics correlating with oncologic efficacy  

•  lymph node (LN) yield 
•  surgical soft tissue margins  

•  Several of the RARC series noted that the LN yield 
increased with progression of the learning curve. 

•  Is patient outcome compromised during the initial experience with robot-assisted radical 
cystectomy? Results of 164 consecutive cases. 

 Hayn MH et al. BJU Int. 2011 Sep;108(6):882-7.  

 
•  One series found that LN yield is surgeon-dependent (1st 

quintile LN yield equal to the 5th quintile for surgeon with 
robotic experience) 

•  Evaluating the learning curve for robot-assisted laparoscopic radical cystectomy.  
 Pruthi et al. J Endourol 2008;22:2469–2474  





Guru KA et al. JSLS (2009)13:509–514 



Hayn M et al. Eur Urol 58 (2010) 197–202 

Attempt to determine learning curve by predetermined cutoff 
points for various operative and pathologic parameters  

 



Hayn M et al. Eur Urol 58(2010): 197–202 

“ by the 30th case, the individual surgeon had reached 
an acceptable level of proficiency ” 

 



Abboudi et al. BJU Int 2013; 

RAPN 



 

 

 

 

 

 

LC was defined as number of cases required to perform RPN with equal or 

shorter average OT and WIT than the average of the last 18 LPN. 

 

Lavery H et al. JSLS (2011)15:291–297 



Lavery H et al. JSLS (2011)15:291–297 



for experienced laparoscopic surgeon short (5 cases) ! 

Lavery H et al. JSLS (2011)15:291–297 



•  Robot-assisted partial nephrectomy: evaluation of 
learning curve for an experienced renal surgeon. 

 Haseebuddin M et al. J Endourol 2010 Jan;24(1):57-61. 
 

• 38 consecutive patients undergoing RAPN by a single surgeon 

• WIT and overall operative times were recorded as indices of 
learning progression. 

• Defined by the overall operative time, the LC for RAPN was 16 
cases, and by ischemic time, the LC was 26 cases. 

• Tumor size did not have an effect on the learning curve. 
 
 



•  Learning Curves for Robotic-Assisted and 
Laparoscopic Partial Nephrectomy. 

 Hanzly M et al.  J Endourol. 2014 Aug 11.  
  

• 116 LPN versus 116 RAPN 

• Similar intra-operative  and post-operative complications  

• Shorter OR time and WIT in RAPN group  

• LC for warm ischemia time is shorter for RAPN. 
 
 
 
 
 



Mottrie et al. Eur Urol 58 (2010):127-133 



Mottrie et al. Eur Urol 58 (2010):127-133 



Mottrie et al. Eur Urol 58 (2010):127-133 

LC of about 30 cases for WIT and OT 



•  LC estimates for RARP, RAPN and RARC all draw on  
Level 4 evidence and variable definitions of competence. 

•  RAPN LC :about 15 to 30 cases to achieve minimum competency 
•  operative time 
•  WIT 
•  perioperative complications 

•  RARC LC (based on the IRCC): about 30 cases considering 
•  LN yield of 20 
•  positive surgical margin prevalence < 5 %  
•  operative time< 6.5 h 

•  RARP LC:  more data available with trend towards long learning 
curve of 1000 procedures, especially for high risk PCa. 

Conclusion 



•  Make any effort to shorten LC 
•  Fellowships, courses, dry and wetlab training, simulators 
•  ERUS robotic structured training Program 
•  European robotic Master 
•  …. 

•  Initiate your programs with  
•  mentors/ proctor to avoid ‘‘sacrificing’’ the first patients. 
•  Careful patient selection  

•  Urologic community/ ERUS should invest more in 
defining and evaluating LC for robotic procedures. 

Recommendations 


