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learning curve (LC) definition

« 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
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Fig. 1 Graphical lllustration of a LC with relerence o number of imes a
lask Is performed and productivity

>

Contributing factors:
Surgeon factors, e.g.
technical skills, motivation
Patient factors, ¢.g. case
m— dithculty
- Team factors, ¢.g.
experience

Productivity

»
Number of tasks

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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Steep Trendelenburg - Modified Lithotomy
position
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« Heterogenity of LC metrics

different definitions of competence

Hossein S. World J Urol (2013) 31:455-461
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Positive Surgical Margins in Robotic-Assisted Radical
Prostatectomy: Impact of Learning Curve on
Oncologic Outcomes

Fatih Atug™", Erik P. Castle®, Sudesh K. Srivastav®, Scott V. Burgess®,
Raju Thomas“, Rodney Davis"

« 100 consecutive RARP divided into 3 groups

F Atug Eur Urol. 2006 May;49(5):866-71
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“a learning curve, of approximately 30 patients,

associated with RARP”

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




JOURNAL OF ENDOUROLOGY
Yohurme 27, Number 1, Jaruary 2013
£ May Arn Listert Inc
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Evaluating the Learning Curve of Experienced Laparoscopic
Surgeons in Robot-Assisted Radical Prostatectomy

Jong-Uwe Sioizenturg. MD AP0 Hasan AR Qan. VD! Sigrun Holre, Pt D' Manhard Mende. PrD°
Martin Ncolaus, Tond Franz, Pruc Ho Th! Acga Detel’ Evangelos Liassios, MD, PhOD" and Minh Do

« 110 consecutive RARP with previous LRP experience

Stolzenburg JU et al. J Endourol. 2013 Jan;27(1):80-5.
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Tanie 3, Pamnonocic Dara Tanty 4. POSTOeERATIVE DATA AND OUTC0MES
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Positive surgical margins (%) ‘\ ‘ : :; sl
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" LRF = lagpar u.--}\; ;.)dk al prostatectomy: RALF = robot assisbed laparcscopic prostatectomy; PSA = prostate spedific antigen
".\Il'\l fﬁ Froosiaiw l'TAvl

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.
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Zorn K et al. J Endourol 2007

Hashimoto T et al. J Endourol 2013

Ou YC et al. Asian J Androl 2014
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Superior Quality of Life and Improved Surgical Margins
Are Achievable with Robotic Radical Prostatectomy After
a Long Learning Curve: A Prospective Single-surgeon
Study of 1552 Consecutive Cases

James E. Thompson ™" Sam Egger®, Marer Bodm *, Anne-Maree Haymes”,
Javne Matthews ™, Krishan Rasieh *, PMlp D. Siricker **

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

Thompson J. Eur Urol 65 (2014) 521-531
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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
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a) Months 1,5-6 b) Months 12-24
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Q 200 400 600 00 0 200 400 &0 800

Sergeon RARP gxperence (rumber of pror 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.
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« 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.
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Abboudi et al. BJU Int 2013;
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With increasing level of experience, the PSM rate decreases.

Abboudi et al. BJU Int 2013;
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How Many Surgeries Makes a Surgeon an Expert?

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




 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
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« Learning curve metrics correlating with oncologic efficacy
« lymph node (LN) yield
« surgical soft tissue margins

« Several of the RARC series noted that the LN vyield
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 vyield is surgeon-dependent (15t
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




| SCIENTIFIC PAPER | }SLS
The Learning Curve for Robot-Assisted
Radical Cystectomy

Khenhid A. Guru, Adom E. Porlmtter, Zubor M. Bett, Pormelo Piccente. Gregory E. Wilding
Wei Tan, Hyung L Kim, Jomes L Mohler
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Table 2,

Results by Cohont

Coleas 1 Cobont 2 Cohoet 3 Cobowr o

Fotal OR T 7S 321 21 452
{ Min)

Tune bor IST 176 1S 165
Lystoctaonmy

(Min)

Tune o FIND 5 71 77
(Min

Fatumaned S 5 73 {5

“‘"K’ Lo L)

Lymph Node 14 21 o 23
Y u"ci (Neckes)

Fositive 4 | 2 ‘)
Surgxal

Margzins

Length of May ) 0 i 1
(Days)

lc(::;vlqu-ms 9 1 () <

Guru KA et al. JSLS (2009)13:509-514
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e Learming Curve of Robot-Assisted Radical Cystectomy:
Results from the International Robotic Cystectomy Consortium

MOtIhewr M Moy *, ADE Hassam *. Avmed M Massowr ™. fusl £ Asdvens . Pounl Conpesnwer®,
rik Contie *, Prokor Dongapon ®, Ivare Riasagron *, Rojs Thosmay’. Shamim Khen *. Adom Kibet”,
Myang Aiwe *, Marsgesan Mesoharon’ Masi Mman® Ales Moetrie * . Devid Ormoein '
povnes Peodody”. Raj Pruti’ oen Pakn Boderze®, Lov Bchvrone’ Froncn Schanne ™,
MNaxs Serdcher ®, Peter Wkt *, Roswvda Chandronek ber*, Crog 1 Wl * Khvanmind A. Carw ™’

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
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Table 3 « Climical and pathodogic Teatwres stratified by cumulative ssrgeon \J

Variable' Sumgron RARC velume ((ases) pvaue
<30 30-50 »>50
Owerall OF time, ran 454 108 02 (128) £ 007 <000
EE. ml 477 41%) 283 1 193) 451 (a9) <0000
LNY, No 13 1510 20109 00001
s ¢ nw 1115 11{R) 04580
Postive marpm, No. (%) 12 1007 12(6) 06054
Intraoperative tramfinion, No, (%) 21 119 721 2013 oW
Fathologi stage Bigher Ban 12, Na (%) 57 {40) 034 67 (353 02923

SD = standiand deviation; OF = operative; EBL « emutarnuted Slood loas. INY « iymaph sode yaold LOS « leagth of atay.
" Continpous varubiey we spocifiod as mesn (andand deviation | cateporical variables dre specified & frequerncy (peroesligel

* by the 30t" case, the individual surgeon had reached

an acceptable level of proficiency ”

Hayn M et al. Eur Urol 58(2010): 197-202
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| ScieNTiFic Paper | JSLS

Transition From Laparoscopic to Robotic Partial
Nephrectomy: the Learning Curve for an
Experienced Laparoscopic Surgeon
Hugh J. Lavery, MD, Alexonder C. Smol, David B. Samad, MD, Michoe! A Palese, MD

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




=0RSI The EAU Robotc Uckogy Seck

olv robotic
surgery institute

Topline Care.

1- N ol e T x'l'l

N i b

f Nwvala lete imand ~ fangy ) M Y28 - e m e
B vy Tow (ndptes ) lrang MNTUI% ) Ay A . -
Fanne e nt Linind tengy! l".‘_\ e SRIATRLSL

Moo e (s s ) -V s b \ N
Ml guv s U sln e v»_._-: Vi | & I X ! .
). Lo sl i moshdere p'd ‘rarg 11.1) . % ) | S %, "
Moot gersive 0B (ol vy | 'S oo s M1\ - Hiis ' )
l.'f‘-cl.v-' S e e on

Mt g eTIc | e ow v 181 40N s
b sfwrad oy !

Vas " | P

T1rared soe o | .
LI = Lparvsoopse pumied acpievouows PN = o pard suphoccam

. ..'.--v._’.u e ran ) sk vdand g B Mhoahlaatnm of Dot o Bwdd Twrase (NS00 Bannida

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




%ﬁrgl e EAU RoZolic Urdiogy Sockon

== surgery institute

| \
| \
D
.“‘
“I
: ..‘\ ' o
ad "\_ o .
._\
- ‘\'
t
\ -
! ™
§ = N
2l
8 b ----------------------- s asFranarnnnnnan SALEXET LY UL LR L L L
> ~
C
-
c
ey
.. b | ' : | - | 4 : | L
wewer LAt At treton r1IcLen N ™ [ 34 A" ]
Duate of Surgery
------- Moan OT of bt 18 LPN procedures

Ol soressn of RPY OF wartus Oale Of Surgery (R # 0 515

for experienced laparoscopic surgeon short (5 cases) !

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



i

 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.
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« 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.
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Impact of the Learning Curve on Perioperative Outcomes in
Patients Who Underwent Robotic Partial Nephrectomy for
Parenchymal Renal Tumours

Alexandre Mottrie* ™, Geert De Naeyer”, Peter Schatteman *, Pawd Carpentier®,
Martsa Sangail”, Vincenzo Ficarra®

Mottrie et al. Eur Urol 58 (2010):127-133
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LC of about 30 cases for WIT and OT

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



Conclusion

« 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 vyield 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.
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Recommendations

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.
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