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Curva de aprendizaje: Bypass Gastrico Laparoscopico

Bypass Gastrico Laparoscopico: tiempo operatorio vs. casos
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Curva de aprendizaje: Manga Gastrica Laparoscopica

Manga Gastrica Laparoscopica: curva de aprendizaje
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Estabilizacion institucional entre los 100—200 casos. La curva es real, costosa y — sin entrenamiento — evitable solo con tiempo.



HIFS®
https://doi.org/10.1007/s11695-019-04230-7 \

ORIGINAL CONTRIBUTIONS @

Check for
[ updates

Learning Curves of Laparoscopic Roux-en-Y Gastric Bypass
and Sleeve Gastrectomy in Bariatric Surgery: a Systematic Review
and Introduction of a Standardization

F.S. Wehrtmann' - J.R. de la Garza' - K. F. Kowalewski' - M. W. Schmidt' - K. Miiller" - C. Tapking' - P. Probst? -
M. K. Diener? - L. Fischer? - B. P. Miiller-Stich ' - F. Nickel'

Competencia Proficiencia Maestria
casos casos casos
Ejecuta con supervision Independencia técnica, Manejo de complicaciones
de experto; reduce errores tiempos operatorios estables, y variantes; capacidad de
técnicos gruesos. menor variabilidad. ensenar a otros.
A\VARL CONGI’?ESO CHILE’NO DE
CIRUGIA BARIATRICA
Y METABOLICA La curva de aprendizaje no es un punto — es un continuo con tres mesetas claras.
(@) sceem
de Oruglo Baritrica La meséta técnica real sigue madurando hasta los 500 casos.



;. Cual es la clave para bajar la curva de aprendizaje con seguridad?

Simulacion.

Entrenamiento estructurado, basado en evidencia, antes del primer paciente.

Acorta la curva Protege al paciente Forma cirujanos seguros
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AWl
Surg Endosc : > \: @ CrossMark
DOI 10.1007/s00464-016-4942-6 IS

Simulation-trained junior residents perform better than general
surgeons on advanced laparoscopic cases

Camilo Boza' - Felipe Leén' - Erwin Buckel' - Arnoldo Riquelme” -
Fernando Crovari' * Jorge Martinez' * Rajesh Aggarwal™ + Teodor Grantcharov® -
Nicolds Jarufe' - Juliin Varas'

Received: 4 November 2015/ Accepted: 15 April 2016
© Springer Science+Business Media New York 2016

Comparacion entre

Residentes entrenados con
Simulacion
Vs
Cirujanos generales (CG) sin
Simulacion
Vs
Expertos (mas de 60 casos al afio)
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Obesity Surgery f %
https://doi.org/10.1007/s11695-023-06616-0 >

ORIGINAL CONTRIBUTIONS o Tab:ez Results for pre- and post-assessment of manual gastrojeju-
nostomy

Check for
updates

Pre-assessment Post-assessment p-value

Five-Year Experience Training Surgeons with a Laparoscopic

Simulation Training Program for Bariatric Surgery: Time in minutes 53+ 14 27+6 <0.001*

a Quasi-experimental Design Permeability (%) 88 100 0.063
Leakage (%) 26 0 <0.001*

Valentina Duran Espinoza'® - Francisca Belmar Riveros? - Cristian Jarry Trujillo' - Maria Ines Gaete Dafiobeitia® - GRS 17+3 24 +1 < 0.001*

Isabella Montero Jaras' - Mariana Miguieles Schilling’ - Brandon Valencia Coronel’ - Gabriel Escalona’ -
Pablo Achurra Tirado? - Nicolas Quezada® - Fernando Crovari? - Julian Varas Cohen'

SRS 13+2 19+1 <0.001*

GRS general rating scale, SRS specific rating scale. *Statistically sig-
nificant

Estudio quasiexperimental

68 participantes con curso de
simulacion

24 hrs practica basica

60 horas de practica avanzada
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ORIGINAL CONTRIBUTIONS

Obesity Surgery ; {)
https://doi.org/10.1007/s11695-023-06616-0 Q2

Check for
updates

Five-Year Experience Training Surgeons with a Laparoscopic
Simulation Training Program for Bariatric Surgery:
a Quasi-experimental Design

Valentina Duran Espinoza' © - Francisca Belmar Riveros? - Cristian Jarry Trujillo' - Maria Ines Gaete Dafobeitia® -
Isabella Montero Jaras' - Mariana Miguieles Schilling’ - Brandon Valencia Coronel’ - Gabriel Escalona’ -
Pablo Achurra Tirado® - Nicolas Quezada® - Fernando Crovari - Julian Varas Cohen’
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JOURNAL OF LAPAROENDOSCOPIC & ADVANCED SURGICAL TECHNIQUES ] -
Volume 35, Number 9, 2025 SPEClaI Issue-

© Mary Ann Liebert, Inc. IFSO LAC Bariatrics EStlIdiO COhOI‘te

DOI: 10.1177/10926429251359745

Enhancing Competency in Bariatric-Metabolic Surgery: 110 culminaron curso
The Impact of Simulation-Based Training
on Surgeons’ Experience 27% respuesta
Ursula Figueroa, MD," Diego Sanhueza, MD,' Milenko Grimoldi, MD,"? Enrique Cruz, MD,’ 0 ori ACNHI
Rafael Selman, MD,! Eduardo Machuca,' Cristian Jarry, MD, MSc,? Gabriel Escalona, MD,’ 97% mejoria en su tecnica
Fernando Crovari, MD,? Nicol4s Quezada, MD,? Sergio Riveros, MD,? Mauricio Gabrielli, MD,? 90% mejo"’a de tiempos Qx

Martin Inzunza, MD, "2 and Julian Varas, MD, MSc 2

80% exposicion de casos complejos

— - — T | B e W Tl Wl T Tl M T e W Tl T il T Tl e W

Procedure Did not perform None Scarce Moderate Relevant Fundamental
Exploratory laparoscopy 10% 6.7% 16.7% 3.3% 23.3% 40%
Laparoscopic Roux-en-Y gastric bypass 10% 10%  6.7% 6.7% 30% 36.7%
Laparoscopic sleeve gastrectomy 10% 6.7%  6.7% 6.7% 36.7% 3.3%
Laparoscopic total gastrectomy 20% 10%  3.3% 6.7% 33.3% 26.7%
Laparoscopic hiatal hernioplasty and fundoplication 6.7% 33% 10% 13.3% 26.7% 40%
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Evidencia 2025: el siguiente paso

Figueroa et al. - J Laparoendosc Adv Surg Tech 2025

“Enhancing Competency in Bariatric-Metabolic Surgery: The Impact of Simulation-Based Training”

Confianza El entrenamiento basado en simulacion mejora la confianza percibida del aprendiz.

Competencia Mejora medible en habilidades técnicas avanzadas para bypass y manga gastrica.

Plataforma Uso de plataformas de telementoria para feedback remoto y asincrénico, validado en cohortes reales.

Modelo replicable hacia otros centros y paises.
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Lenguaje educativo quirurgico
“Todo iba bien hasta que comenzaste...”

“Operas como un jefe de residentes... de medicina interna”

“Te felicito no se te ven las manos... del sangrero”

CIRUGIA BARIATRICA
Y METABOLICA




Pilares de los programas de simulacion

1.Infraestructura

2.Programa

3.Evaluacion por
expertos
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PILAR 1

1.Infraestructura
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PI LAR 1 En todos los centros de entrenamiento
Contar con hardware no es contar con un centro

1 i | nfra est ru Ct ura de entrenamiento (falta el pilar 2 y 3,
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Estado del arte: simulacion en cirugia foregut y bariatrica

Schlottmann, Herbella & Patti - J Laparoendosc Adv Surg Tech 2021

Box trainers Realidad virtual (VR)
Habilidades basicas Curva inicial - métricas

bajo costo, alta repeticion automaticas

Modelo animal vivo Cadaver

Procedimientos completos Anatomia real

alta fidelidad ideal para avanzados

VIIl CONGRESO CHILENO DE

CIRUGIA BARIATRICA
Y METABOLICA

de Crugia Bariatrica
y Metabdlica

@ SCCBM

Ex-vivo / tejido animal

Realismo intermedio
costos accesibles

Impresion 3D / navegacion

Personalizacion
y planificacién

El programa eficaz combina varias modalidades a lo largo del entrenamiento.



Obesity Surgery (2020) 30:4352-4358 % I FS
https://doi.org/10.1007/511695-020-04829-1 »

ORIGINAL CONTRIBUTIONS :

Check for
updates

Bariatric Surgical Simulation: Evaluation in a Pilot Study of SimLife,
PILAR 1 a New Dynamic Simulated Body Model

J. Danion % - G. Donatini '~ - C. Breque' - D. Oriot’ - J. P. Richer " - J. P. Faure 2 (®

H \
Intracardiac pressure sensor

Orotracheal tube or
tracheotomy

Pulse for
Left Commune

Carotid artery Practice

Device
P4P®

\\ Left femoral artery

‘ —__Right Femoral artery




PILAR 2

2. Programa

esion 7.
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PILAR 2 ; ..

25 0000000 —_—
—eooee— i
0000
N\ oo@oo

Surg Endosc - Ot et i 20 ----------------------
DOI 10.1007/500464-012-2391-4 ’?’/”“\*\\

15 .
Significant transfer of surgical skills obtained with an advanced -
laparoscopic training program to a laparoscopic 10 .
jejunojejunostomy in a live porcine model: feasibility of learning oo

advanced laparoscopy in a general surgery residency

o000
00000
5 e
Julian Varas * Ricardo Mejia * Arnoldo Riquelme * Felipe Maluenda *
Erwin Buckel + José Salinas * Jorge Martinez - Rajesh Aggarwal +
Nicolas Jarufe - Camilo Boza R1PRE R1POST EXPERTOS
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PILAR 2

2. Programa
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AWl
Surg Endosc : > \: @ CrossMark
DOI 10.1007/s00464-016-4942-6 IS

Simulation-trained junior residents perform better than general
surgeons on advanced laparoscopic cases

Camilo Boza' - Felipe Leén' - Erwin Buckel' - Arnoldo Riquelme” -
Fernando Crovari' * Jorge Martinez' * Rajesh Aggarwal™ + Teodor Grantcharov® -
Nicolds Jarufe' - Juliin Varas'

Received: 4 November 2015/ Accepted: 15 April 2016
© Springer Science+Business Media New York 2016

Comparacion entre

Residentes entrenados con
Simulacion
Vs
Cirujanos generales (CG) sin
Simulacion
Vs
Expertos (mas de 60 casos al afio)
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PILAR 3
DOCENTE
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PILAR 3
DOCENTE
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PILAR 3
Telesimulacion como modelo escalable
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PILAR 3
Telesimulacion como modelo escalable
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PILAR 3
Telesimulacion como modelo escalable
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PILAR 3
Telesimulacion como modelo escalable

€ C O @ lapp.advancediapp.com/evaluacion/8815 o Hh & v MO N»=ON

LAV GUL\GE PPAFILE LOGAIT

Student Institution
Nathan Brand® UCSF
Administrator Establishment Country
! UCSF United States
Teacher Exercise
Julian Varas Session 5: Five groups of

approximation stitches (three

per group) + enterotomies

RECORD
Level
Session 5
Evaluation OSATS score/ Minimum Total Duration
required 01:05:52:700 A
1717
General OSATS scale nEnes

‘ 36:23 - 3652 :29.6 seconds (00:30)
Respect for the tissue

m 5 3536 - 3601 :24.4 seconds (00:24)

3454 - 3525 :30.6 seconds (00:31)

Time and movements
3413 - 3434 :20.3 seconds (00:20)

4 5 ‘
RTINS BN @l . - ceconde (0032

Instrument Management

2748 - 3242 :294.2 seconds
VIiIl CONGRESO CHILENO DE

ClRUGI’A B’ARlATRICA Operational Flow (0:0:’53:) - 2643 :364.4 seconds
Y METABOLICA expeifirainegeNalliatesytheayic o

; e velsenalizee feedbackiinpuitSEau— O
BM Total Score: 17 07:47 - 1311 :324.6 seconds

Sociedad Chilena Cnnnlfla anala (05:25)
de Orugia Baridtrica
y Metabblica



PILAR 3
Telesimulacion como modelo escalable

OLAPP

LAPP

Nathan Brand

Achievements

Level @

COMPETENT
7%

60 points 1010 points

1070 total points

@ Ranking

Basic Course
Level 8
Completado con: 910 pts.

VIiIl CONGRESO CHILENO DE
Advanced Course

CIRUGIA BARIATRICA -
Y METABOLICA e ol e




Surgical Endoscopy R ——
PI L AR 3 https://doi.org/10.1007/s00464-019-07024-1 7’/”3\,\\\
2019 SAGES ORAL ")

Check for
updates

Minimally invasive tele-mentoring opportunity—the mito project

Jose Quezada' - Pablo Achurra’ - Cristian Jarry' - Domenech Asbun? - Rodrigo Tejos' - Martin Inzunza' -
Gabriel Ulloa? - Andres Neyem? - Carlos Martinez' - Carlo Marino' - Gabriel Escalona’ - Julian Varas' ©

30 60
_________ R B, Max Score
> "ﬁ:" Pass S T
g 20 - - - - - = = = = = = = - - —- - - - dSS oCore g 40
w ..%.. E
< E
{ ¢ = T
Vil CONG’RESO CHILE’NO DE 0 0
CIRUGIA BARIATRICA 0 Control LAPP Control LAPP

0 Control LAPP Control LAPP

Y METABOLICA Doet T
ost lest Pre Pre Post Post

Pre Test
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PILAR 3

LETTER » BrJ Surg. 2020 Aug 13;107(11):e468-e469. doi: 10.1002/bjs.11923

Surgical training during COVID-19: a validated solution to keep on 190
practicing franees

Cristian Jarry Trujillo 1, Pablo Achurra Tirado !, Gabriel Escalona Vivas !, Fernando Crovari Eulufi !, Julian Varas

Cohen?!
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= 3.449
: Sessions assessed
324hm.
13.761
Feedbacks
6,5% 30,5%

50,4% 12,6%

Data collected until June 16", 2020



TELESIMULACION

= \

369 Trainees

T e
—» 29% Completed the Basic Program
NU/7%

Surgical Endoscopy D i —»13% Completed the Advanced Program
https://doi.org/10.1007/s00464-022-09386-5 ’f///m\\\ /
2022 SAGES ORAL M)

Check for
updates

Remote and asynchronous training network: from a SAGES grant

to an eight-country remote laparoscopic simulation training program /
Fourteen / \

Maria Inés Gaete' - Francisca Belmar' - Matias Cortés' - Adnan Alseidi’ - Domenech Asbun?- Valentina Duran’ - Institutes: 6,729
Gabriel Escalona’ - Pablo Achurra’ - Ignacio Villagran' - Fernando Crovari' - Fernando Pimentel’ - Julian Varas' © -7in Chile : Uploaded Videos

- 1in the USA 33 Administrators ) 3 269

- 1in Bolivia and 8 Trained A

- 1in Brazil Instructors in 8 @ s6% 4 15%

- 1in Ecuador Countries

- 1in El Salvador
- 1in Paraguay
- 1in Peru

\_

28,711

/ veedback Inputs /
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Global Surgical Education - Journal of the Association for Surgical Education (2025) 4:2
https://doi.org/10.1007/s44186-024-00308-8

ORIGINAL ARTICLE Task name Pre-test task Final task Change in Time p-value
") time (s) time (s)

Check for
updates Bean Drop 65.1 21.5 -43.6 0.001
L L L . . . Running the Cord 64.9 243 —40.6 0.001
Building and sustaining a laparoscopic simulation curriculum in Dar es Checkerboard with Figures 135.7 603 _75.4 0.001
o Block Move 47.2 14.5 -32.7 0.001
Salaa m, Tanzania Suturing Silicone 119.5 14.6 ~104.9 0.001
Transfer of Objects 194.1 52.2 - 1419 0.001
Larry Akoko' - AliMwanga' - Seif Wibonela' - Riley Brian? - Cristian Jarry? - Isabella Montero® - Rafael Selman3 - Interrupted Intracorporeal Suturing 154.8 71.5 -713 0.001
Gabriel Escalona® - Godfrey Sama Philipo’ - Doruk Ozgediz? - Adnan Alseidi? - Julian Varas? - Nathan R Brand'2® Continuous Intracorporeal Suturing 4223 2369 - 1859 0.001
Cutting Gauze with Shears 157.0 77.8 -79.2 0.001
Endoloop 54.3 38.2 ~16.1 0.039
Received: 18 August 2024 / Revised: 2 October 2024 / Accepted: 26 October 2024 Laparoscopic Cannulation 50.4 393 ~11.1 0.213

© The Author(s) 2024

51 participantes

1909 horas de entrenamiento

3940 feedbacks
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A en simulacion

WMl
Surgical Endoscopy ;t‘ _./__;.,...
https://doi.org/10.1007/s00464-022-09576-1 oy
2022 SAGES ORAL m)
Check for
wodates

Artificial intelligence in laparoscopic simulation: a promising future
for large-scale automated evaluations

Francisca Belmar' - Maria Inés Gaete' - Gabriel Escalona’ - Martin Carnier' - Valentina Duran’ - Ignacio Villagran'- .
Domenech Asbun?. Matias Cortés’ - Andrés Neyem® - Fernando Crovari' . Adnan Alseidi® - Julidn Varas'2"

Recelved: 19 March 2022 / Accepted: 22 August 2022
© The Author(s), under exclusive licence to Springer Science +Business Media, LLC, part of Springer Nature 2022

Al precision:

98% within video frame

74% within working environment

Agreement
CIRUGIA BARIATRICA o
Y METABOLICA 93,02% of agreement

Cohen Kappa: 0,86

de Crugia Bariatrica
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A en simulacion
> C1DOI

« Evaluar estudiante

Etapa: curso de prueba videos

CuUrsa: curso de grueba videcs
Administrador: Antonee A,

VIIIl CONGRESO CHILENO DE

CIRUGIA BARIATRICA
Y METABOLICA
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@ B @ O FE @& @ O 000000/00:12142

[’ BORRAR EVALUACION [2) GUARDAR EVALUACION

SCCBM

Sociedad Chilena
de Crugia Bariatrica
y Metabdlica

CREAR CURSO

Pz any <
MIS CURSOS @ 4y Espanol

Mombre: Daspina 'W Kovacek H.
Mal: vicenteByoprmail.cam

Evaluacion ~
Feedback o
1 CC18

El estudiante utiliza la pinza ce la mano izquierca para estabilizar el te; do mientras pasa la aguja cen el
partaagujas de la mano derecha a ravis del pimer borde,

Feedback sugerido:

Correcta exposicion y estabilizacion del tejido. Asegurate de que el paso de la
‘aguja sea perpendicular al borde para garantizar una mordida adecuada.

2 i
7 0142
Se realiza ol prircer nuda lagaroscdpics pesa anclar la sutura cantinua, uriends las dos bardes de tejido.
Feedback sugerido:

Buen nudo de anclaje, parece seguro. Trabaja en la fluidez de los movimientos
para reducir el tiempo de anudado.

3 0355

Al avanzar con la sutura continua, el estudiante toma un punto que incluye ambas capas de tejido, serola
dslancia can el punto anteriar es algo wregular

Fandbharl soimauida.

Hala Antionee A\,

LA R

ol

el R [ DD

5l

=




IA NEXT STEPS

.
~h !E i
.i“’:"f

@ C1DOI1 INSTITUTIONS i MY COURSES @ l:} English

"f Course: Sleeve Gastrectomy. Tips and tricks First Name: Antionee A. Williamson St
;~ Administrator: Gabriel Email: vicente5@yopmail.com

Hello Gabriel

Score ~

Feedback .

excellent, allowing for safe and effective execution.

¢ [i] |[E] ADD FEEDBACK

5 11:58

U De Gl ees

The surgeon carefully positions the stapler to ensure that only gastric tissue is included.

Suggested feedback:

Stapler positioning is correct, including only the desired gastric 12
tissue and avoiding adjacent structures. Always verify the margin

before each firing. 2]
¢ [i] '[E] ADD FEEDBACK -
6 16:00 =l
A probe is used to guide the staple line, ensuring proper formation of the gastric tube =3
and preventing stenosis. d=

Suggested feedback:
Thaiima aftlhAa mevAalhAa ac a miiidA im am Avecallant Adamc A cbvcadbiam AF e

e] A 93
VIIl CONGRESO CHILENO DE » Bl @ B @ o00:11:46/0023:20
I d L4
[i] DELETE EVALUATION [3) SAVE EVALUATION </ SEND EVALUATION
(@) sccem \ ®
de Cirugia Bariatrica

y Metabblica



= e

IA NEXT STEPS

T — +—= =y Operas como
W un tigre...

~\ desgarrando
odo »




Cerrando la curva: take-home messages

Efecto de la simulacion: acortar la curva de aprendizaje RSN
400 -
== = Entrenamiento tradicional
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NUmero de casos en pabellén
Sintesis basada en Boza 2016, Duran 2023, Figueroa 2025

VIIl CONGRESO CHILENO DE

CIRUGIA BARIATRICA
Y METABOLICA

La curva natural cuesta

~100 casos en bypass
~60 casos en manga gastrica.

La simulacion acorta esa curva

Evidencia chilena publicada:
Boza, Duran, Figueroa.

Pilares + tele-mentoria + |IA

Es el nuevo estandar.
Escalable, medible, replicable.

jGracias! - Dr. Gabriel Escalona Vivas

- gabriel.escalona@uc.cl



“Yo entrenaba 4 anos para correr solo 9
segundos. Hay personas que, por no ver
resultados en dos meses, se rinden y
lo dejan. A veces el fracaso se lo busca
uno mismo”.

USAIN BOLT

Vil conelaeso CHILE'NO DE TRINECKE 2ZE

CIRUGIA BARIATRICA )

Y METABOLICA - . .
. Dr. Gabriel Escalona Vivas

Centro de simulaciéon y
cirugia experimental UC
gabriel.escalona@uc.cl



