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All	improvements	are	
illusory	and	temporary	if	
knowledge,	experience	
and	skills	cannot	be	or	are	
not	transmitted	to	future	
generations	of	
practitioners	of	the	art	
and	science	of	surgery.

Ambroise Paré – 1510-1590

?

PG	training	/	Hands-on	courses
Medical	School



Apprentice Model

• Watch one 
• Do one 
• Teach one

William Stewart Halsted (1852 –1922)





Human	Learning: 
Level	of	Interactivity

▪ Interaction	is	associated	with	learning	
achievement	and	retention	of	
knowledge	

▪ Participants	learned	faster	and	had	
better	attitudes	when	they	used	an	
interactive	instructional	environment

 Retention 
Teach Others 90% Collaborative Simulations 
Learn By Doing 75% Simulations 
Discussion Groups 50% Web Seminars, IM, chat 
Demonstration 30% Animation 
Audio Visual 20% PowerPoint Slides 
Lecture 5% Streaming media 
Source: Andersen Consulting

Najjar, L. J. (1998). Principles of educational multimedia 
user interface design.  Human Factors, 40(2), 311-323.



Gary Player 1936 - 

"The more I 
practice, the 
luckier I get.”



Aggarwal R. JACS 2007; 204 (4): 697-705  

• Split procedures in 
tasks 

• It is NOT necessary to 
perform the whole 
procedure each time, 
but its essential steps 



P	ex	TAPP
1. Trocar	placement	
2. Peritonial	incision	and	flap	creation	
3. Direct	sac	reduction	
4. Cord	exploration	
5. Final	ANATOMY	review	
6. Mesh	positioning	&	fixation	
7. Peritonial	closure



Mental	Training



What differs in laparoscopy?

• Monocular vision: 2D 

• Magnification 

• Steady access by the trocars 

• Less ROM 

• Fulcrum effect 

• Long instrument: amplifies tremor, less haptic 
feedback 

• Nondominant hand use 



	App	550	k/y,	45%	MIS	
	Colon		350	k/ano,	19%	MIS	

	Herniorraphy	700	k/ano,	13%	MIS



MIS	Training

• Suboptimal	animal	models	
• Rare	dry	lab	models	
• Expensive	cadaveric	lab



SIMULATION 
Webster’s	Dictionary:

“ to assume the mere appearance of ,  
     without the reality”



Practice	vs	Simulation

Simulation’s	greatest	strength	is	its	
ability	to	answer	“what	if”	

questions...



• 1A, A 
• 10 RCT 





• 23 trials (612 participants ) 
• Improved performance in trainees: Shorter time, 

better accuracy, less errors 
Virtual reality training can supplement standard 

laparoscopic surgical training of apprenticeship and 
is at least as effective as video trainer training in 
supplementing standard laparoscopic training. 
Further research of better methodological quality 
and more patient-relevant outcomes are needed.

Cochrane	Database	Syst	Rev.	2009	Jan	21;(1):CD006575.	
Gurusamy	KS,	Aggarwal	R,	Palanivelu	L,	Davidson	BR.

Virtual	reality	training	for	surgical	trainees	in	laparoscopic	surgery



1B, A 



Zendejas B. Ann Surg 2013; 257 (4): 586-93

• 1A, A (42% RCT) 
• 219 studies - 7138 trainees 
• Comparison with NO training -> improvement at 

all levels 
• Training boxes = VR for skills acquisition 
• Instructor presence did NOT change results 



• 16 trials (309 participants)  
• Operative time improved consistently in ALL 

trials 
• Better objectives scores in 80-88% of the 

trainees



3	groups:	
254	by	trainees	/	3200	by	experts	/	254	pioneers	(1993)	













Procedure-Specific Curriculum Augmented reality



Simulation

•COMPLEMENTS, not substitutes formal surgical training 
•CURRICULUM needed, not only the machine 
•Proficiency based in competency, not in training time/
exercise numbers or repetitions



TEAM	training

Available at www.jcaho.org



WATCH

NARRATE

PERFORM	STEPS	(NARRATING)

ANATOMY	KNOWLEDGE

SIMULATE	SKILLS

FULL	PROCEDURE



“I can’t understand why people 
are pained/frightened by the 
NEW ideas. I am frighthened 
by OLD ones “

John Milton Cage (1912-1992)


