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Philippe	Poignet,	LIRMM,	Montpellier,	France	

•  Title:	Introduc0on	to	surgical	robo0cs	
•  Abstract:	 In	order	 to	give	an	overview	of	 the	domains	covered	by	

Medical	robo0cs,	I	will	first	present	some	R&D	projects	in	assis0ve	
technologies	and	rehabilita0on	robo0cs,	before	focusing	on	surgical	
robo0cs.	 Then,	 I	 will	 analyze	 some	 classical	 surgical	 func0ons	
("machining",	 constrained	 manipula0on,	 constrained	 targe0ng,	
surface	 tracking,	 microsurgery),	 from	 the	 viewpoint	 of	 the	
engineer,	 in	 order	 to	 illustrate	 the	 limita0ons	 of	 the	 manual	
procedures.	 This	 analysis	 will	 serve	 to	 jus0fy	 the	 introduc0on	 of	
robo0cs	 in	 surgery.	The	added-values	and	 limita0ons	of	computer	
&	 robot	 aided	 surgery	 will	 be	 discussed.	 A	 state	 of	 the	 art	 will	
present	the	main	prototypes	and	commercial	systems.	Finally,	I	will	
list	some	future	direc0ons	of	R&D	and	technical	challenges.	
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•  Title:	Control	in	medical	and	surgical	robo0cs	
•  Abstract:	 Medical	 robots	 require	 high	 performances	 and	

robustness	for	achieving	accurate	task	in	interac0on	with	pa0ent	
such	as	knee	surgery,	resec0on	of	brain	tumors,	skin	harves0ng,	
MIS….	The	capability	to	handle	interac0on	between	manipulator	
and	pa0ent	or	surgeon	 is	one	of	 the	 fundamental	 requirements	
of	medical	robots.	High	performances	or	interac0on	are	ensured	
by	specific	controllers.	 In	 the	 lecture,	we	will	first	 introduce	the	
basic	 schemes	 for	 free	 space	 control	 (joint	 space	 and	 output	
space).	Then	we	will	focus	on	interac0on	control.	We	will	present	
the	classical	concepts	developed	for	 force	regula0on.	Finally	we	
will	 exhibit	 the	 hybrid	 external	 force/posi0on	 control	 scheme.	
The	 advantages	 and	 the	 efficiency	 of	 this	 scheme	 will	 be	
illustrated	 on	 recent	 applica0ons	 in	 reconstruc0ve	 surgery	
performed	with	the	SCALPP	robot	developed	at	the	LIRMM.	

Nabil	Zemi6,	LIRMM,	Montpellier,	France	
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•  Title:	Robot	registra0on	
•  Abstract:	 The	 general	 problem	 of	 registra0on	 consists	 in	 determining	

the	geometrical	rela0onship	between	different	reference	frames	where	
some	 informa0on	 is	 represented.	 In	 the	 context	 of	 computer-assisted	
surgery,	this	term	is	most	o^en	used	when	fusing	imaging	data	coming	
from	 mul0-modality	 sensors	 and	 acquired	 in	 different	 places	 or	 at	
different	0mes.	When	a	robot	is	introduced,	this	device	also	needs	to	be	
registered	to	the	data.	Indeed,	in	order	to	enable	the	robot	to	execute	a	
pre-defined	 plan,	 or	 to	 assist	 the	 surgeon	 in	 this	 execu0on,	 the	
rela0onship	 between	 pa0ent	 data	 where	 the	 planning	 is	 defined	 and	
the	robot	reference	frame	has	to	be	determined.	In	this	talk	we	present	
this	general	context	and	describe	how	this	problem	has	been	solved	for	
different	categories	of	systems.	We	dis0nguish	four	main	intraopera0ve	
situa0ons:	 robot	 alone,	 robot	plus	 tracking	device,	 robot	plus	 imaging	
sensor,	 robot	 plus	 imaging	 sensor	 plus	 tracking	 device.	 Several	
examples	are	detailed	and	discussed.	

Jocelyne	Troccaz,	TIMC,	Grenoble,	France	
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Nassir	Navab,	TUM,	Munich,	Germany	
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Chris6an	Duriez,	INRIA,	Villeneuve	d'Ascq,	France		

•  Title	 :	 	 "Real-0me	 hap0c	 simula0on	 of	 medical	 procedures	 involving	 deforma0ons	 and	
device-0ssue	interac0ons”	

•  Abstract:	 In	 this	 work,	 we	 aim	 to	 provide	 new	 simula0on	 tools	 for	 medical	 and	 surgical	
interven0ons.	These	tools	have	many	applica0ons	 including	training	of	physicians,	planning	
of	interven0ons,		providing	assistance	during	a	real	interven0on	or	for	the	control	of	surgical	
robots.	
However,	to	obtain	a	realis0c	or	even	predic0ve	simula0on	of	the	procedure,	we	must	take	
into	account	the	deforma0on	of	the	anatomical	structures	and	the	mechanical	 interac0ons	
between	 devices	 and	 0ssues.	 At	 the	 same	 0me,	 the	 simula0on	 must	 be	 interac0ve	 and	
computed	in	real-0me	to	keep	the	gesture	of	the	physician	in	the	loop	of	the	simula0on.	The	
major	 challenge	 of	 our	 work	 is	 to	 guarantee	 a	 certain	 level	 of	 accuracy	 in	 the	 simula0on	
while	keeping	a	very	short	computa0on	0me,	consistent	with	the	real-0me.	
This	 lecture	 will	 introduce	 the	 scien0fic	 issues	 and	 some	 recent	 results:	 algorithms	 and	
models	 to	 simulate	 the	 deforma0ons	 of	 the	 anatomical	 structures	 with	 finite	 element	
method,	 models	 for	 the	 simula0on	 of	 the	 tool-0ssues	 interac0ons,	 and	 the	 approaches	
dedicated	 to	 hap0c	 rendering	 of	 surgical	 simula0on.	 The	 open-source	 SOFA	 framework	
(www.sofa-framework.org)	 dedicated	 to	 interac0ve	 medical	 simula0ons	 will	 also	 be	
presented.	 Finally,	 some	 preliminary	 work	 on	 the	 use	 of	 simula0on	 for	 helping	 the	
robo0za0on	of	a	procedure	and	for	the	control	of	so^-robots	will	be	shown.	
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•  Title:	Medical	nanorobo0cs	for	cancer	therapy		
•  Abstract:	 The	 implementa0on	 of	 actua0on-naviga0on-sensory	

capabili0es	 required	 for	medical	 ar0ficial	 nanorobo0c	agents	 to	
enhance	 targe0ng	 and	 the	 therapeu0c	 efficacy	 for	 trea0ng	
cancer	 is	 s0ll	 far	 beyond	 present	 technological	 feasibility.	 Since	
the	implementa0on	of	these	essen0al	func0ons	remains	a	great	
challenge	 at	 such	 a	 scale	 and	 within	 such	 an	 environment,	
medical	nanorobo0cs	also	consider	natural	microorganisms	such	
as	 specialized	 bacteria	 to	 implement	 such	 advanced	 func0ons.	
Presently,	 hundreds	 of	 millions	 of	 MC-1	 bacteria	 are	 being	
harnessed	 simultaneously	 to	 mimic	 swarms	 of	 such	 futuris0c	
ar0ficial	 nanorobots	 with	 an	 equivalent	 capability	 level	 when	
opera0ng	 in	 a	 computer-controlled	 ar0ficial	 environment	
enabling	 the	 exploita0on	 of	 their	magneto-aerotac0c	migra0on	
behavior.	The	presenta0on	will	describe	such	approach	and	how	
complementary	 technologies	 can	 extend	 further	 the	 types	 of	
cancers	that	could	be	targeted.	

Sylvain	Martel,	Polytechnique	Montréal,	Canada	
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Title:	Vision-based	control	of	robots	–	Applica0on	to	medical	robo0cs		
Abstract:	Vision-based	control	of	robots	consists	in	using	an	imaging	device	as	an	external	sensor	for	
controlling	the	posi0on	or	the	mo0on	of	robots	end-effector	in	real-0me.	This	technique,	also	called	
visual	servoing,	is	ajrac0ve	because	of	its	similarity	with	the	way	human-beings	control	their	hands	
for	reaching	and	moving	objects.	The	interest	for	this	kind	of	control	has	begun	in	the	1980's	and	a	
unifying	framework	has	been	developed	at	the	end	of	the	1980's	and	during	the	90's.		
Since	then,	visual	servoing	has	become	an	important	field	of	robo0cs	and	has	generated	hundreds	
of	papers,	with	various	goals	such	as	improving	stability,	trajectories	or	robustness.		
Vision-based	control	has	been	used	in	many	medical	applica0ons,	where	visual	sensors	are	usually	
the	main	available	sensors.	To	 this	day	most	of	 these	applica0ons	have	 remained	at	 the	 research	
stage.	However,	vision-based	control	should	play	an	important	role	in	the	future	in	this	field.	
In	 this	 lecture	 I	 will	 first	 present	 the	 basics	 of	 visual	 servoing	 including	 the	 two	 most	 common	
approaches,	namely	Posi0on-based	visual	servoing	(PBVS)	and	Image-based	visual	servoing	(IBVS).	I	
will	try	to	emphasize	the	prac0cal	limita0ons	and	issues	encountered	when	working	with	standard	
cameras	and	with	other	imaging	devices	used	in	medical	applica0ons.		
Then	I	will	give	a	quick	overview	of	some	improvements	on	different	interes0ng	aspects,	such	as	the	
use	of	complex	image	features	or	working	with	unknown	targets.		
All	along	the	talk,	we	will	 look	at	some	of	the	exis0ng	applica0ons	 in	the	field	of	medical	robo0cs	
(laparoscopic	 surgery,	 heart	 surgery,	 needle	 inser0ons,	 ultrasonographic	 examina0on,	 flexible	
endoscopy)	and	discuss	their	current	limita0ons.	

Florent	NageoAe,	ICube,	Strasbourg,	France	
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•  Title:	Surgery	4.0:	revolu6on	in	the	O.R	
	
•  Abstract	 The	 last	 decade	 has	 seen	 a	 radical	 change	 in	 how	we	

perceive	 and	 prac0ce	 surgery.	 	 We	 are	 witnessing	 the	 crux	 of	
another	 grand	 evolu0onary	 step,	 akin	 to	 laparoscopy	 in	 the	
1990s.	 There	 is	 a	 strong	movement	 away	 from	prac0ce	 specific	
approach	to	disease	care	and	a	new	mandate	that	care	should	be	
pa0ent	 specific,	 personalized	 and	 value	 based.	 In	 the	 field	 of	
surgery	 this	 means	 that	 tradi0onal	 prac0ce	 silos,	 like	 surgery,	
interven0onal	 radiology	 and	 medical	 endoscopy,	 are	 no	 longer	
pragma0c,	pa0ents	friendly	or	economically	viable.	The	emphasis	
is,	and	should	be,	on	pa0ents	customized	approaches	that	use	all	
the	available	tools	and	technology	providing	care	that	maximizes	
outcomes	while	minimizing	pa0ent	impact	namely	complica0ons,	
pain,	and	life	disrup0on.	

Silvana	PerreAa,	IRCAD,	Strasbourg,	France	
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•  Title:	Inferring	robot	and	0ssue	geometry	from	medical	images	
•  Abstract:	This	talk	will	present	a	variety	of	methods	to	

reconstruct	and	track	the	3D	structure	of	0ssue	from	endoscopic	
videos,	and	reconstruct	the	shape	of	intraluminal	robots	from	
fluoroscopic	images.	We	will	start	with	monocular	camera	
systems	and	fundamental	structure-from-mo0on	approaches,	
and	proceed	to	consider	mul0-view	3D	reconstruc0on	from	
stereo	camera	streams.	We	will	consider	light-field	imaging	
technology	and	its	poten0al	applica0ons	into	medical	imaging,	
and	touch	on	the	concepts	of	generalised	cameras.	The	talk	will	
proceed	with	pose	es0ma0on	of	laparoscopic	instruments	from	
endoscopic	videos,	as	well	as	flexible	robots	from	fluoroscopic	
videos.	We	will	conclude	with	an	overview	of	upcoming	
techniques	and	algorithms	that	u0lise	mul0spectral	informa0on,	
and	an	overview	of	upcoming	robo0c	applica0ons	that	will	be	the	
playfield	for	image-guidance	algorithms.	

Christos	Bergeles,	University	College	of	London,	UK	
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Andreas	Melzer,	IMSaT,	Dundee,	UK		

•  Title:	Robo0cs	for	Image	guided	Procedures	(to	be	confirmed)	
	
•  Abstract:	 	 "Many	 different	 robo0c	 systems	 have	 been	 developed	 for	 surgical	

procedures	over	the	past	25	years.	Medical	robo0cs	for	image	guided	procedures	
is	 an	 evolving	 field	 and	 the	 ul0mate	 role	 of	 these	 systems	 has	 yet	 to	 be	
determined.	 This	 presenta0on	 will	 focus	 on	 robo0c	 systems	 for	 image	 guided	
interven0ons	 such	 as	 biopsy	 of	 suspicious	 lesions,	 drainage	 inters00al	 tumor	
treatment	or	needle	placement	 for	pain	 treatment,	 spinal	blocks	and	neurolysis.	
Historian	 remarks	 will	 include	 the	 early	 work	 on	 CT	 guided	 stereotac0c	 brain	
procedures	 XRay	 and	 Ultrasound	 guided	 robo0cs	 and	 the	 first	 MRI	 compa0ble	
mechatronic	devices.	 Five	 interven0onal	 robo0cs	 systems	designed	 to	work	with	
MRI,	CT,	fluoroscopy,	and	ultrasound	imaging	will	be	presented	and	compared	in	
more	detail.	The	systems	include	the	AcuBot	for	ac0ve	needle	inser0on	under	CT	
or	fluoroscopy,	 the	B-Rob	 systems	 for	needle	placement	using	CT	or	ultrasound,	
the	Innomo0on	for	MRI	and	CT	interven0ons,	the	MRBot	for	MRI	guided	prostate	
procedures	and	ExAblate	MR	guided	Focused	Ultrasound	.	Following	the	systems	
descrip0ons,	the	issues	of	imaging	system	compa0biliy	for	the	kinema0cs,	sensors	
and	 drives,	 registra0on	 needs,	 pa0ent	 movement	 and	 respira0on	 mo0on	
compensa0on,	 and	 the	 poten0al	 for	 force	 feedback,	 and	 control	 mode	 will	 be	
discussed.	Further	research	and	clinical	trials	requirements	will	be	outlined."	
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Title:	Flexible	Meso-scale	Robo0c	Systems	for	Image-guided	Neurosurgery	(to	be	confirmed)	

Abstract:	 This	 talk	 will	 focus	 specifically	 on	 two	 areas	 within	 image-guided	 robot-assisted	
neurosurgery,	 namely:	 a)	 MINIR:	 Minimally	 Invasive	 Neurosurgical	 Intracranial	 Robot	 and	 b)	
Neurosurgical	Intracerebral	Hemorrhage	Evacua0on	(NICHE)	robot.	
Brain	 tumors	 are	 among	 the	 most	 feared	 complica0ons	 of	 cancer	 occurring	 in	 20–40%	 of	 adult	
cancer	pa0ents.	Though	there	have	been	significant	advances	in	treatment,	the	prognosis	of	these	
pa0ents	is	poor.	Whether	there	is	a	primary	malignancy	or	a	secondary	malignancy,	whenever	the	
brain	 of	 the	 cancer	 pa0ent	 is	 involved	 in	 treatment,	 there	 is	 a	 significant	 impact	 on	 their	 overall	
quality	of	 life.	While	the	most	op0mal	treatment	currently	for	most	brain	tumors	involves	primary	
surgical	resec0on,	many	pa0ents	may	not	be	able	to	undergo	that	treatment	plan	due	to	either	their	
poor	general	health	or	an	unfavorable	loca0on	(either	deep	inside	the	brain	or	inaccessibility	of	the	
tumor)	 of	 the	 lesion.	 Hence,	 this	 is	 a	 significant	 healthcare	 problem.	 Similarly,	 spontaneous	
intracerebral	hemorrhage	 (ICH)	occurs	 in	 about	2	million	people	worldwide.	 The	30-day	mortality	
rate	is	about	32-50%	and	func0onal	independence	a^er	6	months	is	achieved	in	only	about	20-25%	
of	 the	 individuals	 who	 survive	 such	 hemorrhages.	 Removal	 of	 the	 blood	 clot	 and	 decreasing	 the	
recurrence	 of	 re-hemorrhage	 using	 robo0c	 techniques	 could	 poten0ally	 help	 with	 effec0ve	
management	of	 ICH.	 In	both	 cases,	 tradi0onal	 approaches	 are	 limi0ng,	 since	 they	do	not	provide	
visualiza0on	beyond	the	direct	line-of-sight.		
This	talk	will	focus	on	our	progress	on	the	development	of	flexible	meso-scale	image-guided	robo0c	
systems	for	these	two	Na0onal	Ins0tutes	of	Health	(NIH)	funded	projects	involving	innova0ve	design	
of	the	robots	and	the	associated	kinema0cs,	magne0c	resonance	imaging	(MRI)	compa0ble	
actua0on,	adap0ve	backbone	s0ffening	of	the	flexible	robot,	and	evalua0on	of	these	systems	under	
the	appropriate	imaging	environment.	

Jaydev	Desai,	Georgia	Tech,	Atlanta,	USA	
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•  Title:		Perspec0ves	of	Con0nuum	Robots	in	Surgical	Applica0ons	
•  Abstract:	 	Con0nuum	robots	are	not	composed	of	discrete	joints	

or	 rigid	 links	 and	 thus	 differ	 substan0ally	 from	 conven0onal	
robots.	Their	structure	is	 inspired	by	nature,	 in	par0cular	by	the	
animal	 kingdom,	 e.g.	 elephant	 trunks,	 snakes,	 or	 tentacles.	
Con0nuum	 robots	 are	 composed	 of	 flexible,	 elas0c,	 or	 so^	
materials	 such	 that	 they	 can	 exhibit	 complex	 bending	mo0ons.	
The	 high	 scalability	 and	 miniaturiza0on	 poten0al	 allow	 for	
numerous	macro-	and	microscale	applica0ons,	such	as	dexterous	
manipula0on	 in	 constrained	 environments	 e.g.	 minimally	
invasive	 surgery	 through	 natural	 orifices.	 The	 presenta0on	 will	
give	 an	 overview	 on	 con0nuum	 robot	 designs	 and	 touch	 upon	
fundamentals	 in	 kinema0c	modeling,	 planning	 and	 control.	 The	
merits	of	con0nuum	robo0cs	in	surgery	are	discussed	for	several	
example	 applica0ons	 and	 open	 research	 ques0ons	 and	
challenges	are	elaborated.	

Jessica	Burgner-Kahrs,	LKR,	Leibniz	Universität	
Hannover,	Germany	
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•  Title:	Robo0c	Orthopaedic	Surgery:	where	have	we	been	
and	where	are	we	going?	

•  Abstract:	 Robo0c	 Orthopaedic	 Surgery	 first	 started	
clinically	 in	 1992	 with	 the	 Robodoc	 system.	 Since	 that	
0me	many	new	systems	have	been	clinically	applied	and	
these	 will	 be	 presented	 together	 with	 illustra0ons.	 The	
poten0al	benefits	and	difficul0es	will	be	discussed.	More	
recent	 trends	 towards	 simpler	 systems,	 applied	 in	 a	
range	of	Orthopaedic	applica0ons,	will	also	be	illustrated.	
The	authors	experience	in	a	number	of	spin-out	ac0vi0es	
will	be	presented	together	with	a	discussion	of	the	merits	
of	 star0ng	 a	 SME	 as	 a	 result	 of	 your	 research.	 Some	
predic0ons	about	the	trends	over	the	next	few	years	will	
also	be	given.	

Brian	Davies,	Imperial	College	London,	UK	
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Eric	S6ndel,	CHU-LATIM,	Brest,	France	
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•  Title:	 Compensa0on	 of	 physiological	 mo0on	 for	 enhanced	 surgical	
accuracy	

	
•  Abstract:	 	 Involuntary	 quasi-periodic	 physiological	 mo0on	 hinders	

accurate	manipula0on	 during	 surgery.	 	 The	 problem	 in	 some	 cases	 is	
mo0on	of	the	pa0ent	(e.g.,	heartbeat,	respira0on),	in	others,	mo0on	of	
the	surgeon	(e.g.,	hand	tremor).	 	Accuracy	can	be	improved	by	robo0c	
compensa0on	of	the	physiological	mo0on.		This	talk	will	describe	ac0ve	
and	 passive	 techniques	 for	 compensa0on	 of	 all	 of	 the	 above	
disturbances,	 enabling	 more	 accurate	 tool	 posi0oning	 and	 thereby	
reduced	 collateral	 damage	 to	 0ssue.	 	 The	 talk	 will	 review	 relevant	
research	 in	the	field,	and	will	highlight	related	research	 in	the	Surgical	
Mechatronics	 Laboratory	 (SML)	 of	 the	 Robo0cs	 Ins0tute	 at	 Carnegie	
Mellon,	 including	Micron,	which	performs	 ac0ve	 compensa0on	of	 the	
physiological	 hand	 tremor	 of	 microsurgeons,	 and	 HeartLander,	 which	
performs	passive	compensa0on	of	heartbeat	and	respiratory	mo0on	for	
accuracy	enhancement	in	cardiac	surgery.		

Cameron	Riviere,	Carnegie	Mellon	University,	USA	
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Title:	Targeted	Drug	Delivery	Systems:	Needle	Steering	and	Medical	Microrobo0cs	
	
Abstract:	The	talk	provides	an	overview	of	two	ongoing	research	topics	within	the	
Surgical	 Robo0cs	 Lab	 in	 the	 area	 of	 targeted	 drug	 delivery	 systems,	 i.e.,	 needle	
steering	 and	 medical	 microrobo0cs.	 In	 the	 first	 part	 of	 the	 talk,	 I	 will	 combine	
needle	deflec0on	models	with	image-guided	techniques	to	steer	flexible	needles	to	
a	moving	target.	Two	different	models	for	predic0ng	needle	deflec0on	undergoing	
mul0ple	 bends	 are	 presented.	 The	 first	 is	 a	 kinema0cs-based	 model,	 and	 the	
second	model	predicts	needle	deflec0on	based	on	the	mechanics	of	needle-0ssue	
interac0on.	The	models	are	validated	using	double	bend	experiments	in	so^-0ssue	
simulants,	and	also	using	a	needle	embedded	with	Fiber	Bragg	Gra0ng	sensors.	The	
kinema0cs-based	 model	 is	 used	 for	 steering	 the	 needles	 under	 image-guidance.	
The	 proposed	 steering	 algorithm	 is	 demonstrated	 using	 camera	 and	 ultrasound	
images	 as	 feedback	while	 compensa0ng	 for	 target	mo0on.	 The	 algorithm	 is	 also	
used	 to	 track	 a	 needle	 undergoing	 mul0ple	 bends	 in	 3D	 using	 a	 2D	 ultrasound	
probe.	In	the	second	half	of	the	talk,	I	will	discuss	how	wirelessly	controlled	agents	
might	offer	advantages	in	terms	of	reduced	invasiveness	and	untethered	access	to	
deep--seated	regions	within	the	human	body.	On	that	account,	this	talk	covers	the	
closed-loop	 control	 of	 micropar0cles,	 magnetotac0c	 bacteria,	 microjets,	 and	
magnetosperms.			

Sarthak	Misra,	University	of	Twente,	The	Netherlands	
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•  Title:	Computer	assisted	Minimally	invasive	Hybrid	Surgery	

Luc	Soler,	IRCAD,	Strasbourg,	France	
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•  Title:	 Robo0cs	 and	 Computer	 Aided	 Surgery	 in	 Urology	 :	 From	
Labs	to	Opera0ng	Rooms.	

•  Abstract:	 Urology	 is	 the	 medical	 and	 surgical	 specialty	 that	
focuses	on	the	urinary	tracts	(kidneys,	uretere,	bladder)	of	males	
and	females,	and	on	the	reproduc0ve	system	of	males	(prostate	
and	 tes0cle).	 Urology	 is	 probably	 the	 most	 advanced	 surgical	
field	of	«	so^	0ssue	»		for	computer	aided	surgery	and	robo0cs.		
In	this	presenta0on	a^er	a	historical	introduc0on,	we	will	focuse	
mainly	on	prostate	and	kidney	applica0ons	 from	a	clinical	point	
of	 view	 with	 a	 technical	 perspec0ve.	 We	 will	 introduce	 the	
advantages	and	drawbacks	of	Direct	Image	Guided	Interven0ons	
versus	 naviga0on	 systems	 and	 teleopera0ve	 system	 as	 for	
example	the	Da	Vinvi	system	(Intui0ve	Inc).	To	conclude,	we	will	
describe	our	experience	of	the	process	from	«	bench	to	bedside	»	
to	develop	devices	CE	marked	and	FDA	approved.	

Pierre	Mozer,	ISIR,	Paris,	France	
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Title:	«	Surgeon,	bed-side	surgeon	and	team	training	in	robo0c	surgery	»	
Abstract:	Unlike	the	name	of	the	world's	leading	robo0cs	company	("Intui0ve")	suggests,	the	efficient	and	secure	
use	of	a	robot	requires	an	incompressible	learning	0me	as	for	any	new	sophis0cated	tool.	This	learning	involves	
two	steps	for	the	surgeon:	
-	Technical	mastery	of	the	instrument,	essen0al	whatever	the	level	of	the	surgeon	who	wishes	to	start	robo0cs.	
This	ini0al	technical	training	requires	several	days	to	automa0cally	master	all	the	robot's	controls.	
-	Knowledge	of	the	different	steps	of	each	surgical	procedure.	This	procedural	training	is	faster	in	experienced	
surgeons	who	are	familiar	with	the	surgeries	they	have	already	performed	in	open	or	laparoscopic	approaches.	
As	is	shown	in	the	robo0c	literature,	the	learning	curve	has	been	done	on	the	pa0ent	during	years;	few	centers	had	
the	same	approach	as	Nancy	in	2000,	when	pioneer	surgeons	had	worked	for	1	year	on	inanimate	model,	then	on	
pig	model	before	star0ng	on	human	beings.	These	on	the	pa0ent	learning	prac0ces	are	no	longer	eligible.	This	was	
the	subject	of	clear	recommenda0ons	from	the	French	HAS	(High	Authority	for	Health):	"never	the	first	0me	on	a	
pa0ent".	
Development	of	surgical	simulators	in	2008	(an	already	standard	training	technique	in	aeronau0cs	and	other	fields)	
has	transformed	robo0c	pedagogy,	as	several	companies	(Mimic,	Simbionix	...)	are	developing	these	instruments.	
These	simulators	have	become	essen0al	in	the	ini0al	technical	training	programs,	and	allow	to	accelerate	the	
mastery	of	the	machine.	Procedural	training,	which	is	more	surgery	oriented,	s0ll	needs	to	be	structured	and	to	
take	benefit	from	more	appropriate	simula0on	techniques.	With	experience	it	became	apparent	that	the	surgeon's	
assistant	has	a	much	more	important	role	in	robo0cs	than	in	any	other	type	of	surgeries	and	that	a	specific	team	
training	was	mandatory.	Here	again	an	answer	is	brought	by	simula0on	with	the	development	of	specific	
simulators	such	as	the	Mimic	XTT.	
If	surgical	robots	have	achieved	a	degree	of	maturity,	the	surgeons’	training	s0ll	requires	to	be	bejer	structured.	
Simulators	have	important	progress	to	make	in	order	to	offer	exercises	whose	quality	is	equivalent	to	what	exists	
for	video	games.	

Jacques	HUBERT	CHU-INSERM,	Nancy,	France	
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Title:		Fron0ers	of	Endoluminal	Robo0cs:	Current	Achievements	and	
Future	Trends	
	
Abstract:	While	surgical	robo0cs	becomes	a	well-established	clinical	
prac0ce,	 the	need	 for	bejer	 instruments	 (less	 invasive,	 less	bulky,	
more	 func0onal	 and	 cheaper),	 arises.	 This	 mo0vates	 a	 quest	 for	
miniaturiza0on	and	for	dexterity	in	a	new	genera0on	of	low	access	
trauma	 and	 no	 visible	 scarless	 surgical	 instruments	 and	 robots	
usable	in	endoscopic	diagnosis	and	in	novel	surgical	procedures	such	
as	 N.O.T.E.S.	 and	 single-port	 laparoscopy.	 In	 this	 lecture,	 the	
development	of	endoluminal	robo0c	instruments	will	be	illustrated,	
with	 reference	 to	 actuated	 worm-like	 devices	 for	 painless	
colonoscopy,	 to	 wireless	 and	 wired	 robo0c	 capsules	 for	
interven0onal	 endoscopy	 in	 the	 gastrointes0nal	 tract,	 and	 to	 the	
fron0er	of	millimetric-size	capsules	for	peripheral	blood	vessels.	

Gastone	Ciu0	
The	BioRobo0cs	Ins0tute,	Sant’Anna	School	of	

Advanced	Studies,	Pisa,	Italy	
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•  Title:	 Autonomous	 robots:	 mo0va0ons,	 challenges	 and	 impact	 of	 an	
emerging	technology	

•  Abstract:	 Autonomous	 robots	 are	 under	 ac0ve	 research	 and	 scru0ny,	
because	they	capture	the	interest	and	imagina0on	of	large	communi0es	
and	 have	 great	 poten0al	 impact	 on	 lifestyles,	 occupa0on	 and	 societal	
organiza0on.	Since	the	road	to	autonomy	is	long	and	difficult,	it	is	likely	
that	specific	sectors,	mostly	professional,	will	lead	the	way	by	gradually	
introducing	 semi-autonomous	 features	 into	 exis0ng	 robo0c	 products.	
As	 it	happened	 in	 the	past,	 robo0c	 surgery	 is	 a	 candidate	 to	 lead	 this	
process	because	it	addresses	a	very	small	market	segment,	its	users	are	
experienced	and	sophis0cated	professionals,	and	there	is	a	demand	of	
novel	 features	 in	 surgical	 robo0c	 products.	 In	 this	 talk	 I	 will	 discuss	
some	of	the	mo0va0ons	for	the	 introduc0on	of	autonomous	robots	 in	
surgery	and	in	other	fields,	and	the	many	technical	challenges	that	need	
to	be	overcome.	 Since	ethical	 and	 social	 aspects	of	 robo0c	 autonomy	
will	determine	the	acceptance	of	this	new	technology,	I	will	also	report	
on	 the	on-going	discussion	among	 the	 stakeholders	 about	 introducing	
autonomous	robots	into	the	job	market.	

	

Paolo	Fiorini	University	of	Verona,	Italy	


