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INTRODUCTION	

 
We	 conducted	 our	 first	 TransOral	 Robotic	 Surgery	 (TORS)	 dissection	 course	 on	

cadaveric	models	in	February	2015.	For	the	second	edition	in	December	2016	we	wrote	a	short	
dissection	 manual	 as	 a	 guide	 for	 the	 course.	 But	 a	 lot	 of	 practical	 information	 was	 lacking	
related	 to	 the	 application	 of	 robotic	 surgery	 in	 the	 head	 and	 neck,	 including	 that	 related	 to	
training	in	an	experimental	environment.	Therefore	we	decided	to	edit	a	proper	book	entitled	
“Introducción	a	la	cirugía	robótica	en	cabeza	y	cuello.	Manual	de	disección”	 (in	Spanish).	 It	was	
published	 in	 January	2017	before	the	third	edition	of	 the	course	 in	March	2017.	As	we	move	
forward	 it	 is	 evident	 that	 very	quickly	many	of	 the	previous	 “facts”	 became	outdated.	 In	 the	
introduction	 to	 the	 previous	 version	 of	 the	manual,	 we	 stated	 that	 “this	manual	 is	 likely	 to	
require	prompt	updates”	given	the	accelerated	pace	of	the	technical	and	surgical	evolution.	We	
really	needed	to	set	to	work	and	release	a	new	edition.	We	decided	that	it	would	be	an	English	
edition	so	that,	hopefully,	it	could	be	useful	for	a	wider	number	of	surgeons.	Here	it	is.	
	

Surgery	with	robotic	instrumentation,	like	any	other	surgical	technique,	depends	upon	
a	 learning	 and	 training	 process.	 This	 learning	 must	 start	 from	 previous	 knowledge	 and	
experience.	To	perform	robotic	surgery	in	the	head	and	neck,	prior	training	in	head	and	neck	
surgery	 is	 required.	The	experience	 in	minimally	 invasive	 surgical	 approaches,	 and	 the	 skills	
with	endoscopes	and	endoscopic	instruments	will	make	the	learning	process	expeditious.	But	
certainly	things	are	changing	fast,	and	for	some	surgical	specialties	robotic	surgery	is	replacing	
endoscopic	surgery	as	a	standard,	so	that	even	the	initial	learning	is	becoming	robotic.	This	is	
not	so	at	 this	moment	 for	robotic	surgery	 in	 the	head	and	neck.	Therefore	the	training	curve	
will	strongly	depend	upon	previous	experience.	Actually	for	many	procedures,	particularly	for	
TORS,	the	robotic	versions	might	be	considered	"easier"	than	the	non-robotic	alternatives	(for	
example	 with	 laser	 instrumentation).	 Accordingly	 the	 experienced	 surgeon	 will	 find	
him/herself	 performing	 a	 similar	 technique	 alas	 with	 a	 new	 friendly	 and	 intuitive	 tool.	
Transition	to	robotics	shall	be	smooth.	

	
From	here,	the	basic	scheme	is	the	same	as	in	any	surgical	training.	The	first	step	is	the	

basic	 learning,	 which	 in	 the	 case	 of	 robotic	 surgery	 includes	 the	 knowledge	 of	 the	 robotic	
platform	 itself.	 Robotic	 surgery	 requires	 some	 technical	 skills	 that	 are	 completely	 different	
from	any	other	 surgical	 technique	 and	 that	 require	 specific	 focus.	Also	 trainees	 should	 learn	
about	the	application	of	robotic	surgery	in	the	head	and	neck,	the	indications	(consolidated	or	
in	development)	and	the	results	already	published	by	the	different	groups	working	in	robotic	
surgery	 applied	 in	 the	 head	 and	 neck.	 Then,	 training	 in	 an	 experimental	 environment	 is	
necessary.	 It	 is	 likely	 that	 the	virtual	 training	 systems	based	on	software	will	 largely	 replace	
this	experimental	work.	This	is	certainly	a	field	which	is	particularly	developed	in	robotics,	to	a	
point	that	 largely	overcomes	the	 limits	of	robotic	surgery	 itself.	 In	the	authors´	view	in	a	 few	
years	robotic	surgery	will	completely	change	the	way	we	learn	surgery.	Nevertheless,	today	the	
training	in	the	experimental	operating	room	is	irreplaceable.	It	is	a	necessary	preliminary	step	
before	beginning	supervised	clinical	activity.	

	
The	experimental	 surgical	 training	 is	usually	performed	with	 two	 types	of	biological	

models:	animal	models	and	anatomic	human	models.	Both	are	useful.	The	animal	model	allows	
an	 in	vivo	surgery;	certainly	 in	a	different	anatomy,	but	models	are	chosen	to	provide	enough	
analogies.	We	must	understand	that	the	surgery	done	on	the	experimental	animal	 is	 the	only	
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surgery	we	will	do	in	a	living	being	before	our	first	surgery	on	a	patient,	and	therefore	we	must	
value	 it	 and	 take	proper	 advantage.	 In	 the	 human	 cadaver	we	will	 become	 familiar	with	 the	
surgical	 anatomy;	but	we	 shall	 learn	about	 tissue	dissection,	hemostasis	 and	management	of	
possible	 in	vivo	complications	on	the	animal.	For	anatomical	human	models	we	will	use	 fresh	
frozen	cadavers,	or	cadavers	subject	 to	any	other	preparation	method	with	which	the	tissues	
are	in	adequate	condition	for	the	use	of	the	energy	systems	we	use	in	robotic	surgery.	Both	the	
management	 of	 the	 experimental	 animal	 and	 that	 of	 the	 human	 models	 must	 be	 done	 in	
accordance	with	the	corresponding	regulations	and	with	the	due	respect	 that	emanates	 from	
adequate	medical	ethics.	

	
The	 experimental	 training	 in	 robotic	 surgery	 has	 the	 peculiarity	 that	 it	 requires	 the	

availability	of	a	robotic	surgery	system	for	training.	Even	the	availability	of	clinical	equipment	
is	still	limited	in	many	areas	of	the	world,	which	makes	the	training	offer	in	robotic	surgery	still	
relatively	 scarce.	 The	 application	 in	 head	 and	 neck	 is	 also	 in	 minority	 within	 the	 clinical	
indications	of	 robotic	 surgery.	However,	 both	 these	 indications	 and	 the	 clinical	use	 itself	 are	
increasing	 very	 fast.	 Therefore	 we	 feel	 that	 the	 demand	 for	 training	 is	 also	 growing	
accordingly.	

	
We	 are	 confident	 that	 the	 present	 text	 will	 be	 useful	 as	 a	 guide	 for	 dissection	 for	

experimental	training	in	robotic	surgery.	We	have	included	all	the	basic	contents	of	the	regular	
training	 path,	 as	well	 as	 the	 two	 current	main	 applications	 in	 the	 head	 and	 neck:	 TORS	 and	
remote	access	to	the	neck.		

	
We	 have	 found	 the	 physical	 format	 of	 the	 book,	 printed	 in	 B5,	 to	 be	 practical	 to	 be	

carried	 to	 the	 dissection	 lab.	 We	 have	 included	 some	 blank	 pages	 at	 the	 end	 to	 allow	 the	
trainees	 to	 take	 notes.	We	 hope	 it	 will	 become	 a	 valuable	 tool	 in	 the	 fascinating	 process	 of	
learning	robotic	surgery.	

	
	

JG,	RG.	Madrid,	May	2020	
	
	
	
	
	
	
Disclosure	
Since	February	2017,		J	Granell	acts	as	a	proctor	for	Transoral	Robotic	Surgery	(TORS)	for	Abex	
excelencia	robótica	SL,	with	a	collaboration	and	advice	contract.	
	
	
	

	

PD.	We	feel	 that	 the	"preface"	written	by	Bert	W	O'Malley	 Jr	and	Gregory	S	Weinstein	to	our	
previous	 2016	 book	 might	 be	 informative	 as	 an	 historical	 introduction,	 so	 we	 transcribe	 it	
bellow.	 	
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PREFACE	TO	2016	EDITION	

 
Plato,	 one	 of	 the	world’s	 great	 philosophers,	 stated	 that	 “a	 true	 creator	 is	 necessity,	

which	is	the	mother	of	our	invention”.	For	head	and	neck	cancer,	the	serious	consequences	and	
quality	of	 life	damaging	effects	of	 radical	 radiation	and	chemotherapy	was	 that	definite	need	
that	 spurred	 our	 journey	 into	 robotic	 surgery.	 This	 personal	 odyssey	 began	 in	 2004	 at	 the	
University	of	Pennsylvania,	where	we	 initiated	novel	 cadaver	and	animal	experimentation	 to	
devise	TransOral	Robotic	Surgery	(TORS)	procedures	that	could	solve	that	 important	need	of	
both	quantity	and	quality	of	 life	 for	our	head	and	neck	cancer	patients.	While	we	were	 filled	
with	enthusiasm	and	dreams	of	changing	our	specialty,	we	found	that	many	of	our	colleagues	
across	the	world	not	only	said	that	“It	could	not	be	done”,	but	also	that	“It	should	not	be	done!”		
Why	should	there	be	doubt	concerning	the	utility	of	robotics	in	head	and	neck	surgery?		Why	
should	 there	 be	 such	 a	 strong	 resistance	 to	 change	 within	 our	 specialty?	 We	 believe	 this	
sentiment	 and	 growing	 resistance	 began	 in	 the	 1990´s	when	 a	 significant	 number	 of	 senior	
medical	 and	 radiation	 oncologists	 as	 well	 as	 head	 and	 neck	 surgeons	 proclaimed	 that	
chemoradiation	 would	 entirely	 replace	 surgery	 as	 the	 primary	 treatment	 of	 head	 and	 neck	
malignancies.	We	recall	a	specific	encounter	in	1999	with	a	renowned	head	and	neck	surgeon,	
who	at	a	national	meeting	approached	us	 independently	and	prophesized	that	 in	a	 few	years	
head	and	neck	surgeons	will	be	 looking	 for	work	and	would	be	relegated	to	performing	post	
chemoradiation	 salvage	 surgery.	 Naturally	 we	 will	 not	 divulge	 who	 this	 individual	 was	 but	
given	 the	 large	 numbers	 of	 head	 and	 neck	 surgeons	 that	 at	 the	 time	 shared	 those	 similar	
sentiments,	 we	 presume	 you	 will	 have	 difficulty	 determining	 who	 made	 that	 proclamation.	
Fortunately,	we	were	not	dissuaded	in	our	effort	to	create	TORS,	and	frankly	we	did	not	believe	
that	head	and	neck	surgery	was	a	thing	of	the	past.	

While	 there	 is	 no	 certainty	 in	 building	 the	 future,	 and	 success	 in	 any	 experiment	
cannot	 be	 guaranteed,	 there	 is	 certainty	 that	 innovation	 and	 invention	 will	 not	 occur	 and	
solutions	to	problems	will	not	be	found	if	one	fails	to	challenge	the	present.	And	then	there	are	
those	who	dwell	on	the	cost	and	futility	that	may	be	associated	with	experimental	failures	as	a	
rationale	to	stay	in	the	present.	 	Lewis	Thomas,	the	former	Dean	of	New	York	University	and	
Yale	School	of	Medicine,	pointed	out	 in	his	book	The	Youngest	Science:	Notes	of	 a	Medicine-
Watcher,	 that	 Penicillin	 was	 widely	 known	 to	 be	 lethal	 when	 injected	 into	 guinea	 pigs.	 He	
wondered	if	Alexander	Fleming	had	chosen	to	use	the	guinea	pig	rather	than	the	rabbit	for	his	
revolutionary	experiments	on	Penicillin,	the	resultant	death	of	the	guinea	pigs	may	have	halted	
the	adoption	of	antibiotics	and	cost	countless	 lives	and	consumed	endless	health	care	dollars	
over	the	decades	to	come.	Looking	back	into	the	evolution	of	robotic	surgery	in	head	and	neck	
surgery,	we	recall	the	first	presentation	of	a	transoral	surgery	on	a	human	patient	utilizing	the	
da	 Vinci	 surgical	 system.	 This	 case	 report	 from	 McLeod	 and	 Melder	 was	 presented	 at	 the	
Annual	Meeting	of	 the	American	Academy	of	Otolaryngology-Head	and	Neck	Surgery	 in	2003	
and	has	been	viewed	by	many	as	a	failure	in	demonstrating	the	value	of	robotics.	The	problems	
that	McLeod	and	Melder	 faced	with	 their	procedure	were	multiple.	 First,	 they	 chose	as	 their	
first	case	the	marsupialization	of	a	simple	vallecular	cyst.	While	this	may	have	been	reasonable	
from	 the	 perspective	 of	 “do	 no	 harm”	 with	 a	 research	 technique,	 a	 surgeon	 seeing	 their	
presentation	might	wonder	about	the	value	of	using	multi-million	dollar	technology	to	perform	
a	procedure	that	can	easily	be	done	with	standard	far	less	expensive	laryngoscopes	and	hand-
held	 instruments.	 Their	 robotic	marsupialization	 took	 an	 hour	 and	 fifteen	minutes	 to	 set	 up	
and	 thirty	 minutes	 to	 complete.	 	 In	 contrast,	 a	 conventional	 laryngoscopic	 approach	 takes	
perhaps	15	minutes	 for	 instrument	 set	up	and	 three	minutes	of	 surgical	 time.	We	see	how	a	
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skeptic	might	see	this	as	a	bit	absurd.	The	second	problem	with	this	2003	report	was	that	the	
surgeons	utilized	a	“slotted	laryngoscope”	which	only	allowed	the	robotic	camera	arm	and	one	
operating	 arm	 to	 access	 the	 cyst	 and	 perform	 the	 procedure.	 One-handed	 surgery	 was	 not	
going	 to	 change	 the	 current	 thought	 and	 enthuse	most	 surgeons	 to	 pursue	 the	 potential	 for	
robotics	in	head	and	neck	surgery.	However,	we	do	believe	that	it	is	important	to	recognize	the	
work	of	McLeod	and	Melder	which	was	published	in	2005	and	coincided	with	our	first	reports	
of	 TORS	 in	 human	 patients.	 	 While	 these	 innovative	 surgeons	 did	 not	 invent	 TORS,	 they	
demonstrated	 important	 positioning	 options	 of	 the	 robotic	 instrument	 cart	 relative	 to	 the	
operating	room	table.	

Aside	from	the	resistance	to	change	and	prevalent	skepticisms	for	robotics	in	the	early	
2000’s,	 there	 were	 those	 who	 touted	 that	 robotic	 surgery	 was	 not	 a	 major	 advance	 over	
current	 transoral	 laser	 procedures.	 Transoral	 Laser	 Microsurgery	 (TLM)	 had	 been	 widely	
adopted	for	very	early	glottic	and	early	to	intermediate	supragottic	cancer.	However,	when	the	
laser	 experts	 tried	 to	 popularize	 the	 use	 of	 TLM	 for	 advanced	 T	 stage	 laryngeal	 cancer,	
pyriform	sinus,	or	oropharyngeal	cancer	these	procedures	never	gained	acceptance	beyond	a	
small	cadre	of	surgeons	and	remains	to	this	day	in	the	early	adopter	phase.	TLM	actually	works	
quite	 well	 for	 early	 laryngeal	 cancer	 but	 over	 the	 many	 decades	 since	 its	 introduction	 this	
technology	had	made	little	more	than	a	foothold	for	cancers	of	the	oropharynx.	 It	was	 in	this	
milieu	 of	 limited	 primary	 surgical	 options	 and	 devastating	 chemoradiation	 that	 one	 of	 our	
Penn	 residents	 Neil	 Hockstein,	 began	 his	 senior	 research	 project	 with	 a	 trip	 to	 Intuitive	
Surgical,	 Inc,	 in	 Sunnyvale,	 California.	With	Department	 leadership	 and	 resource	 support	 for	
this	 innovative	 project	 he	 arrived	 in	 California	 with	 a	 satchel	 filled	 with	 various	 mouth	
retractors	and	a	goal	of	determining	how	the	multiple	arms	of	the	da	Vinci	system	might	best	
be	passed	and	then	manipulated	transorally.	Dr	Hockstein’s	work	and	early	publications	made	
a	 major	 contribution	 to	 the	 evolution	 of	 TORS	 as	 he	 succeeded	 in	 showing	 that	 three	 arm	
robotic	 access	 and	manipulation	was	 possible	 using	 a	 common	mouth	 retractor,	 such	 as	 the	
Crowe	 Davis.	 This	 research	 project	 established	 the	 foundation	 for	 developing	 a	 series	 of	
surgical	 procedures	 in	 what	 our	 team	 at	 Penn	 coined	 the	 name	 TORS.	 	 It	 is	 the	 use	 of	 a	
minimum	of	three	robotic	arms	inserted	transorally	that	allowed	the	next	level	of	innovation	to	
occur.	We	toyed	with	another	acronym,	namely	Computer	Enhanced	Robotic	Transoral	Surgery	
(CERTS)	but	we	were	concerned	that	the	name	may	infringe	upon	the	trademark	of	a	popular	
breath	mint	in	the	United	States.		We	also	decided	that	TORS	sounded	more	powerful,	like	the	
hammer	wielding	 Norse	 god,	 Thor.	We	 soon	 realized	 that	 seemingly	 small	 details	 such	 as	 a	
name	or	acronym	could	impact	long-term	adoption.				

As	 we	 fast	 forward	 into	 2016,	 and	 subsequent	 to	 the	 2009	 approval	 by	 the	 United	
States	Food	and	Drug	Administration	for	use	of	the	da	Vinci	robot	in	transoral	head	and	neck	
surgery,	we	are	pleased	and	proud	 that	TORS	has	maintained	a	 rapid	adoption	 curve	world-
wide.	With	many	thousands	of	cases	performed	annually,	particularly	for	oropharyngeal	cancer	
and	more	recently	 for	sleep	apnea	surgery,	we	reflect	on	what	drove	this	rapid	adoption	and	
success	of	TORS.	It	 is	our	opinion	that	the	adoption	of	TORS	stemmed	from	(1)	the	problems	
associated	with	both	chemoradiation	as	well	as	the	existing	open	and	transoral	approaches	for	
oropharyngeal	 cancer,	 (2)	 the	 rapid	 rise	 of	 human	 papilloma	 virus	 (HPV)	 related	
oropharyngeal	 cancer	 worldwide,	 (3)	 our	 	 development	 of	 a	 comprehensive	 TORS	 training	
program	 based	 on	 clearly	 defined	 surgical	 steps,	 and	 (4)	 the	 relatively	 short	 learning	 curve	
associated	with	becoming	a		TORS	surgeon.		

Discussing	 the	 problems	 associated	 with	 chemoradiation	 and	 other	 surgical	
approaches	for	oropharyngeal	cancer	and	the	pandemic	of	HPV	related	oropharyngeal	cancers	
is	beyond	the	scope	of	a	preface	to	a	book.		But	if	one	searches	the	U.S.	PUBMED	database	using	
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the	 word	 “deintensification”,	 there	 are	 thirty-seven	 articles	 currently	 published.	 Of	 these,	
twenty-nine	 are	 related	 to	 the	 use	 of	 chemoradiation	 in	 oropharyngeal	 cancer,	 particularly	
HPV	 related	 cancers.	 	 This	 is	 not	 a	 surprise	 since	 we	 physicians	 who	 treat	 oropharyngeal	
cancer	are	well	aware	of	 the	 introduction	of	high	dose	chemoradiation	as	a	strategy	to	avoid	
the	serious	morbidity	of	radical	open	surgery	of	the	past.		

	That	 said,	we	have	entered	an	era	 that	we	are	now	using	high	dose	chemoradiation	
that	unfortunately	has	resulted	in	serious	long	term	swallowing	dysfunction,	pain	and	stiffness,	
and	chronic	dry	mouth	and	dental	disease.	In	addition,	chemoradiation	carries	both	immediate	
mortality	 risk	 and	 long	 term	mortality	 from	 late	 consequential	 effects.	 It	was	 for	 this	 reason	
that	 TORS	 was	 developed	 and	 also	 serves	 as	 the	 rationale	 for	 ongoing	 and	 emerging	
“deintensification”	 human	 clinical	 trials.	 With	 respect	 to	 the	 TORS	 approach,	 many	 patients	
avoid	concurrent	chemotherapy	and	are	able	to	receive	reduced	doses	and	volume	of	radiation	
to	no	need	for	radiation	depending	on	the	results	of	their	TORS	and	neck	dissection	pathology.	
TORS	outcome	data	to	date	demonstrates	an	excellent	quality	of	life	profile	while	offering	over	
a	90%	overall	survival	rate,	regardless	of	traditional	risk	factors	such	as	smoking	history	that	
might	otherwise	portend	worse	oncologic	outcomes	with	primary	chemoradiation.	These	facts,	
combined	with	the	short	learning	curve,	have	led,	in	our	opinion,	to	the	rapid	adoption	of	TORS	
for	HPV	related	oropharyngeal	cancer	across	the	globe.		

Prior	 to	 the	 approval	 of	 TORS	 in	 2009,	 the	 FDA	did	 not	 allow	official	 and	 corporate	
sponsored	 training	 of	 surgeons	 on	 the	 da	 Vinci	 robot.	 Nonetheless,	 in	 2006,	 the	 two	 of	 us	
established	the	first	TORS	research	and	clinical	development	training	program,	which	was	held	
at	Intuitive	Surgical	headquarters	in	Sunnyvale,	CA.	We	brought	in	many	of	today’s	leaders	in	
TORS	including	F.	Christopher	Holsinger,	Eric	Genden,	Enver	Ozer,	William	Carol,	Christopher	
Rassekh,	 Ho-Sheng	 Lin,	 Richard	 Smith,	 Francisco	 Civantos	 and	 two	 surgeons	 from	 the	Mayo	
Clinic	 system.	We	 taught	 them	our	 techniques	 in	 the	 cadaver	 lab,	 gave	 didactic	 lectures	 and	
distributed	 copies	 of	 our	 research	 protocol	 with	 the	 hopes	 that	 they	would	 join	 us	 in	 a	 U.S	
national	 trial	 to	 study	TORS,	and	requested	 that	 they	proceed	with	 research,	which	 they	did.	
This	 symposium	 and	 program,	 in	 our	 opinion,	 as	 much	 as	 any	 other,	 has	 contributed	
significantly	 to	 the	 adoption	 of	 TORS	 because	 it	 established	 a	 group	 of	 highly	 skilled,	 well	
respected	and	motivated	early	adopters	of	TORS.	Once	U.S.	FDA	clearance	was	given	for	TORS,	
we	established	a	formal	TORS	training	program	at	Penn	which	has	trained	over	400	surgeons,	
predominantly	 from	the	United	States,	but	also	from	around	the	globe.	The	training	as	 it	was	
devised	 by	 us,	 and	 continues	 to	 this	 day	 includes	 web	 based	 learning	 modules,	 inanimate	
training	on	the	da	Vinci	system,	a	full	day	of	porcine	training	led	by	a	lab	proctor,	and	a	half	day	
of	surgeon	led	cadaver	training	led	by	one	of	us.	This	training	system	has	led	to	a	remarkably	
safe	and	effective	adoption	and	expansion	of	TORS	procedures	around	the	world.	We	both	feel	
that	the	TORS	Training	program,	created	and	established	at	the	University	of	Pennsylvania,	has	
been	one	of	the	most	gratifying	accomplishments	of	our	careers.	We	have	trained	hundreds	of	
surgeons	and	made	new	friends	worldwide	and	have	personally	enjoyed	every	minute	of	it.	As	
with	all	surgical	training,	indirectly	we	have	hopefully	helped	many	patients	as	well.			

It	was	in	April	of	2013	that	Jose	Granell	visited	the	University	of	Pennsylvania	to	learn	
how	to	develop	a	TORS	program	in	Spain.	He	spent	 time	with	us,	 learning	our	approach,	and	
returned	back	home	to	Madrid	to	develop	his	premiere	program	in	TORS.	This	book	is	the	first	
on	TORS	written	expressly	for	Spanish	speaking	head	and	neck	surgeons.	Now	for	the	first	time	
over	10,000	 Spanish	 speaking	head	 and	neck	 surgeons	worldwide	will	 have	 the	 opportunity	
learn	about	TORS	also	in	their	native	language.		

One	 of	 our	 favourite	 TED	 talks	 is	 by	 Derek	 Sivers	 called	 How	 to	 Start	 a	Movement.		
This	TED	Talk	has	had	well	over	five	million	views.	It	is	under	three	minutes	in	length	and	we	
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recommend	you	take	the	time	to	view	it.	Sivers	states:	“Leadership	is	overglorified.	It	is	really	
the	first	follower	that	transforms	the	lone	nut	into	a	leader.	So	as	we	are	told	that	we	should	all	
be	leaders,	that	would	be	really	ineffective.	If	you	really	care	about	starting	a	movement,	have	
the	 courage	 to	 follow	 and	 show	 others	 how	 to	 follow	 and	 when	 you	 find	 a	 lone	 nut	 doing	
something	really	great	have	the	guts	to	be	the	first	to	stand	up	and	join	in.”		Thanks	for	being	
among	 the	 first	 in	 the	 Spanish	 speaking	 world	 to	 stand	 up	 and	 join	 in	 and	 in	 doing	 so,	
transform	two	“lone	nuts”	into	leaders.	And	to	paraphrase	our	famous	head	and	neck	colleague,	
who	harangued	one	of	us	back	in	1999,	 lone	nuts	are	a	“dime	a	dozen”	while	 leaders	such	as	
you	are	quite	rare.	

	
Bert	W.	O'Malley,	Jr.,	M.D.	

Gabriel	Tucker	Professor	and	Chairman	
Dept.	of	Otorhinolaryngology	-	Head	and	Neck	Surgery	

Associate	Vice	President,	Director	Physician	Network	Development	
The	University	of	Pennsylvania	Health	System	

	
Gregory	S.	Weinstein,	M.D.	
Professor	and	Vice	Chair	

Director,	Division	of	Head	and	Neck	Surgery	
Co-Director,	The	Center	for	Head	and	Neck	Cancer		

The	Department	of	Otorhinolaryngology:	Head	and	Neck	Surgery	
The	University	of	Pennsylvania	
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1.	MATERIALS	

1.1.	COMPUTER	ASSISTED	SURGICAL	SYSTEMS	(CASS)	
	
Even	the	very	concept	of	robotic	surgery	is	changing.	
To	 talk	 about	 robotics	 appears	 fashionable	 but	 as	most	 of	 the	 readers	 should	 know,	

properly	 speaking,	 current	 systems	 for	 robotic	 surgery	 are	 not	 real	 robots.	 They	 are	 not	
programmable,	they	do	almost	nothing	in	an	autonomous	way	and	of	course	they	do	not	learn	
from	experience,	as	proper	artificial	intelligence	is	not	yet	part	of	the	systems.	The	concept	of	
Computer	 Assisted	 Robotic	 Surgical	 Systems	 (CASS)	 is	 more	 appropriate	 and	 inclusive.	 The	
idea	 is	 to	 take	 advantage	 of	 technology	 in	 an	 integrated	 environment	 that	 is	 the	 operating	
room,	 with	 a	 computerized	 coordination	 and	 support	 and	 different	 interfaces	 between	 the	
surgeon	and	the	patient.	Certainly	at	some	point,	some	steps	might	become	automated	with	a	
direct	intervention	of	the	machine	on	the	patient.	This	will	depend	basically	on	warranties	that	
patient	safety	is	preserved.	We	are	still	not	there.	

The	 consolidation	 of	 CASS	 happened	 historically	when	 the	 systems	were	 applied	 to	
further	 develop	 minimally	 invasive	 surgical	 approaches.	 This	 approaches	 are	 strongly	
dependent	 on	 technology,	 as	 they	 require	 tools	 to	 visualize	 and	 manipulate.	 Ultra-high	
definition	 is	 an	 image	 standard	 now,	 and	 tele-manipulation	 did	 foster	 the	 potential	 for	
instruments	development,	along	with	opening	the	door	for	real	robotization.	

The	possibilities	of	the	near	future	are	really	fascinating.	
Since	 1999	 the	 da	Vinci	 (dV)	 robotic	 surgical	 system	 (Intuitive	 Surgical,	 Sunnyvale,	

California,	USA)	is	leading	what	we	call	soft	tissue	robotics.	In	recent	years	a	number	of	systems	
have	been	developed,	and	some	of	them	are	already	in	the	market.	From	a	simplified	point	of	
view,	 there	 are	 two	 types	 of	 systems.	 The	 first	 one	which	we	might	 call	 dV-type,	 are	multi-
arm/multiport	 devices	 based	 on	 tele-manipulation	 to	 perform	 endoscopic	 surgery	 (it	 is	 the	
most	sophisticated	way	of	performing	endoscopic	surgery).	The	second	type,	of	which	the	first	
one	 to	 be	 released	 was	 the	 Medrobotics	 Flex	 (Medrobotics	 Corporation,	 Raynham,	
Massachusetts,	 USA)	 are	 flexible	 systems	 designed	 to	 be	 used	 through	 natural	 anatomic	
orifices.	Intuitive	have	just	launched	the	dV	Single	Port	(SP):	although	some	papers	define	it	as	
a	flexible	system	it	clearly	falls	in	the	first	category,	although	it	exchanges	the	multiport	access	
for	a	unique	access	port.	

It	 is	 hard	 to	 guess	which	will	 be	 path	 of	 development.	 But	 from	 a	 practical	 point	 of	
view	we	are	interested	in	actual	clinical	application.	Most	of	the	available	surgical	experience	is	
based	on	dV	surgical	procedures,	so	this	manual	will	focus	on	dV	surgery.	Nevertheless,	most	of	
the	 basic	 concepts	 of	 soft	 tissue	 robotic	 surgery	 are	 universal	 and	 applicable	 to	 different	
circumstances. 

 

1.2.	DA	VINCI	ROBOTIC	SURGERY	SYSTEM	
	
Currently	 the	 only	 surgical	 robotic	 system	 that	 is	widely	 used	 is	 the	dV.	 It	 is	 a	 tele-

surgery	equipment	with	a	“master-slave”	configuration:	it	has	effector	terminals	that	reproduce	
the	movements	performed	by	the	surgeon	through	the	manipulators.	In	this	way,	although	the	
current	level	of	development	of	the	technology	would	probably	allow	to	introduce	automation	
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in	 many	 processes,	 as	 stated,	 the	 dV	 is	 not	 a	 real	 robot,	 since	 it	 does	 not	 perform	 any	
autonomous	movement.	

The	 current	 model,	 dV	 Xi,	 marketed	 in	 April	 2014,	 is	 the	 fourth	 generation,	 The	
original	one,	the	dV	standard,	hit	the	market	in	late	1999	and	was	discontinued	in	2014.	Among	
them	are	the	model	S	(year	2006,	discontinued	in	2017)	and	Si	(year	2009).	Although	there	are	
still	 some	 Si	 models	 active,	 they	 will	 have	 to	 discarded	 soon.	 Model	 X	 is	 a	 hybrid	 version	
between	 the	 Si	 and	 Xi,	 designed	 to	 reduce	 costs:	 the	 Patient-Side	 Cart	 has	 Xi	 "arms"	 and	 Si	
"body".	The	Single	Port	(SP)	was	originally	built	on	a	dV	Si	platform	(never	got	to	the	market),	
and	 currently	 is	 commercialized	 on	 a	 dV	 Xi	 platform.	 Clinical	 experience	with	 the	 SP	 is	 still	
limited	 although	 expanding	 fast	 (particularly	 in	 some	 leading	 Centres).	 It	 is	 already	 FDA	
approved	and	probably	will	get	CE	mark	in	year	2020	(Figure	1).		
	

	
Figure 1. Timeline for the da Vinci (dV) robotic surgery system generations. The dV standard (IS1200) was 
released in 1999 and the single port (SP), twenty years later, in 2019. After one version is no longer available for 
purchase (full colour timelines for each model), technical support stays for some years (stripe colour timelines) 
until it is ultimately discontinued. Currently only Si (IS300) and Xi/X/SP receive technical support, although for the 
Si it will be discontinued soon. Technical support for the dV S (IS2000) was discontinued in 2017. 
 

1.2.1.	DRIVING	THE	DA	VINCI	
	
There	are	logically	differences	between	the	models,	but	the	basic	design	scheme	is	the	

same,	 so	 that	 for	purposes	of	 initiation	 in	 the	experimental	 theatre	any	of	 them	 is	valid.	The	
system	 consists	 of	 three	 components:	 the	 Surgeon’s	 Console,	 the	 Patient-Side	 Cart,	 and	 the	
Video	Cart	(Figure	2).	

Unlike	 in	 conventional	 surgery,	 robotic	 surgery	 has	 the	 peculiarity	 that	 the	 surgeon	
performs	the	surgery	away	from	the	surgical	field,	so	he	or	she	is	not	in	direct	contact	with	the	
patient	 (Figure	 3).	 This	 distance,	 which	 underlies	 in	 the	 concept	 of	 tele-surgery,	 allows	 for	
miniaturization.	 In	 this	 way,	 the	 great	 expansion	 of	 robotic	 surgery	 has	 come	 from	 its	
encounter	 with	 minimally	 invasive	 approach	 surgery.	 We	 can	 introduce	 vision	 and	
instrumentation	 systems	 through	 minimal	 incisions	 or	 natural	 orifices,	 so	 that	 the	 surgical	
situation	simulates	the	immersion	of	the	eyes	and	the	hands	of	the	surgeon	“inside”	the	patient.		
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Figure 2. da Vinci robotic surgery system (Xi model). A. Surgeon’s Console. B. Patient-Side Cart. C. Video cart. 
 

 
Figure 3. Operating room set-up for TransOral Robotic Surgery (TORS). The surgeon at the Surgeon´s Console is 
outside the scrub area. The position of the anesthesiologist, as it is usual in head and neck surgery, is at the 
patient´s feet. Part of the Patient-Side Cart, which typically "blocks" one side of the patient (either left or right), 
goes into the scrub area. The assistant surgeon and the scrub nurse are at the patient´s head. 
 

The	three	components	of	the	system	have	undergone	modifications	over	time	through	
different	dV	generations.	The	major	change	 in	 the	Surgeon´s	Console	was	 from	model	S	 to	Si.	
The	“brain”	of	 the	system	was	moved	to	 the	Video	Cart,	and	therefore	 the	Surgeon´s	Console	
acquired	 a	 lighter	 appearance.	 Also,	 a	 tactile	 pad	with	 a	 comprehensive	menu	 did	 substitute	
most	 of	 the	 previous	 button	 controls.	 Therefore,	 Surgeon´s	 Console	 is	 similar	 for	 models	
Standard	and	S,	and	that	from	model	Si	is	basically	the	same	we	use	now	for	models	Xi,	X	and	
SP.	Moving	 the	 central	 processing	 unit	 to	 the	 Vision	 Cart	 was	 a	 relevant	 improvement	 as	 it	
allows	the	system	to	be	scalable.	It	is	possible	to	have	double	Surgeon´s	Console,	and	additional	
Patient-Side	 Cart	 (eg.	 the	 SP)	 or	 the	 sinchronized	 surgical	 table	 (Trumpf	Medical	 TruSystem	
7000dV	with	Table	Motion	technology)	(Figure	4).	
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Figure 4. The da Vinci Xi robotic surgical system. The Video Cart controls the system. It is connected to the other 
components by optic cables. It is possible to have two consoles (which makes a valuable training tool). The "table 
motion" system allows to move the surgical table (typically to Trendelenburg position) even when the Patient-Side 
Cart is already docked. The Single Port (SP) Patient-Side Cart is conceived as an additional cart to the multiport 
Patient-Side Cart. 
 

The	console	is	the	site	from	which	the	surgeon	performs	the	surgical	procedure.	For	its	
control	 the	 surgeon	 must	 use	 the	 head,	 hands	 and	 feet.	 It	 is	 possible	 to	 make	 ergonomic	
adjustments	 to	 achieve	 the	 most	 comfortable	 position	 possible;	 the	 Xi	 model	 also	 has	 user	
memory	 that	 saves	 our	 custom	 settings	 (not	 only	 in	 the	 console	 position,	 but	 also	 in	 all	
programmable	 settings,	 like	 laterality	 preferences	 or	 energy	 power).	 Optimizing	 surgeon´s	
position	 and	 ergonomics	 throughout	 the	 procedure	 is	 one	 of	 the	 typical	 contributions	 of	
robotic	surgery.	
 

The	 top	part	 of	 the	 console	 is	dominated	by	 the	 stereoscopic	 viewfinder	 (Figure	5).	
The	viewfinder	receives	 the	signal	 from	the	dual	 camera	 independently	 for	 the	 left	and	right	
eye,	 and	 provides	 3D	 vision	 (Figure	 6).	 The	 quality	 of	 the	 image	 is	 progressively	 better	 in	
successive	models.	The	 jump	 to	high	definition	 (HD)	was	made	 In	 the	S	model	 (dV	 S	 to	dV	 S	
HD).	 In	 addition,	 the	 console	 incorporates	 a	 speaker	 and	 a	 microphone	 that	 allow	 us	 the	
intercommunication	 with	 the	 rest	 of	 the	 team	 through	 the	 Video	 Cart	 (which	 in	 turn	 has	
speaker	 and	microphone).	 Finally,	 the	 visor	 incorporates	 a	 presence	 system	 that	 blocks	 the	
movement	of	the	arms	of	the	robot	if	it	understands	that	the	surgeon	is	not	looking	through	the	
viewfinder;	it	is	an	elementary	security	system	to	prevent	blind	movements.	

	
The	console	has	an	arm-rest	on	which	we	will	rest	the	forearms	to	handle	the	right	and	

left	 master	 manipulators.	 The	 current	 manipulators	 are	 very	 similar	 to	 the	 original	 ones	
designed	more	than	20	years	ago	by	Akhil	Madhani	and	cols.1	(Figure	7),	that	allow	movement	
with	7	degrees	of	freedom	thanks	to	the	design	of	the	instruments	with	a	“wrist”	articulation.	
                                                
1	Madhani AJ, Niemeyer G, Salisbury JK. The Black Falcon: a teleoperated surgical instrument for minimally 
invasive surgery., Proceedings of the 1998 IEEE/RSJ International Conference on Intelligent Robots and Systems 
(Victoria, BC, Canada). DOI: 10.1109/IROS.1998.727320	
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Figure 5. Display of the Surgeon’s Console. A. da Vinci S HD. Under the visor there are two wheels for adjusting 
the microphone volume and the interpupillary distance. B. da Vinci Xi. 

 
	

 
Figure 6. A. 30o endoscope for the da Vinci Xi. It consists of a video-endoscope with double image chip on the tip, 
mounted on a rigid support and with the wiring to connect the camera. It also includes the light cables. It is 
completely sterilizable although with very rigid specifications. B. Through the viewfinder we obtain a three-
dimensional image. 
 

Except	for	a	model	of	three	arms,	which	was	commercialized	during	a	limited	time,	the	
multiport	Patient-Side	Cart	of	the	da	Vinci	has	four	arms	(one	for	the	endoscope	and	three	for	
instruments).	Since	it	 is	designed	to	be	manipulated	by	a	surgeon	(with	two	hands)	there	are	
several	 maneuvers	 for	 handling	 the	 four	 arms.	 As	 a	 general	 rule	 the	 camera	 arm	 is	
independently	mobilized	 simultaneously	by	 the	 two	master	manipulators,	 and	 there	 are	 two	
main	arms	assigned	to	each	of	the	hands	(right	and	left);	the	fourth	arm	(third	instrument	arm)	
is	 associated	as	 a	 secondary	arm	 to	one	of	 the	hands	 (right	of	 left	depending	on	 the	 specific	
configuration	 in	 every	 case).	 With	 the	 double	 Surgeon´s	 Console	 system	 the	 situation	 is	
basically	 the	same,	although	 it	 is	possible	 to	 independently	assign	control	of	each	arm	to	 the	
surgeon	in	any	of	the	two	consoles.	

	
The	 controls	 for	 the	 system	 configuration	 are	 also	 housed	 in	 the	 arm-rest.	 In	 the	

console	 of	 the	 dV	 standard	 and	 dV	 S	 these	 controls	 were	 push-buttons	 housed	 in	 two	 side	
panels	 (Figure	8).	 	 The	 right	 panel	 housed	 the	 general	 system	 switch,	 alarm	 indicators	 and	
emergency	stop.	The	panel	on	the	 left	contained	error	status	 indicators	and	alarm	mute,	arm	
assignment	 indicators,	endoscope	alignment	controls,	2D/3D	endoscope	selection,	endoscope	
type	selection	and	orientation	(0o,	30o	up,	30o	down),	2D/3D	image	selection	on	the	screen	and	
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selection	 of	 working	 distance.	 Some	 of	 these	 options	 are	 automated	 in	 the	 newer	 models,	
which	 also	 allow	 a	 much	 higher	 number	 of	 configurable	 variables.	 On	 the	 Si	 and	 Xi/X/SP	
models	all	these	functions	are	controlled	through	a	menu	system	on	a	touch	screen	located	in	
the	middle	of	the	arm-rest	(Figure	9).	
	

	
Figure 7. A. da Vinci S Surgeon´s Console master controllers. B. On new models (Si, Xi, X), with separate clutch 
for each arm built in the master controllers (the general clutch is foot-controlled) we will use the thumb and the 
third finger, and leave the index finger free to activate the "hand" clutch. 

	

	
Figure 8. da Vinci Surgeon´s Console side panels (standard and S models). A. Left panel. B. Right panel. 
	

The	 pedalboard	 also	 has	 some	 differences	 between	 the	 standard/S	 and	 the	 Si/Xi/X	
models	 (Figure	10).	As	a	general	rule	with	 the	right	 foot	we	will	 control	 the	energy	systems	
and	with	the	left	 foot	the	clutches.	The	function	of	the	clutch	is	to	disengage	(disconnect)	the	
Patient-Side	Cart	arms	from	the	master	manipulators	in	order	to	reposition	them.	This	is	often	
necessary	throughout	the	surgery,	mostly	depending	on	how	much	do	we	move	the	camera.	In	
the	 newer	models	 there	 is	 an	 individual	 clutch	 in	 each	 one	 of	 the	master	manipulators	 that	
allows	its	 independent	repositioning	(right	and	left).	The	clutch	pedal	of	the	camera	does	the	
opposite:	 it	 connects	 the	 arm	 of	 the	 endoscope	 to	 the	 manipulators	 (at	 the	 same	 time	 it	
disconnects	them	from	the	instrument	arms)	and	allows	us	to	move	the	camera.	

In	the	old	models	we	have	on	the	right	the	pedals	to	activate	the	bipolar	or	monopolar	
energy.	The	Xi	has	its	own	power	systems	built	into	the	Video	Cart,	and	the	right	pedalboard	is	
a	bit	more	complex.	Pedals	are	assigned	to	arms	and	not	to	power	sources;	there	are	two	pairs	
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of	pedals	(right	and	left,	yellow	upper	and	blue	lower)	which	functions	depend	on	the	type	of	
energy	 available	 to	 the	 particular	 instrument	 that	 is	 mounted	 on	 the	 arm	 at	 that	 time.	 For	
example,	they	may	serve	to	activate	monopolar	or	bipolar	energy	in	conventional	instruments,	
or	to	activate	bipolar	sealing	and	cold	cutting	in	the	vascular	sealer.	We	will	always	have	all	the	
necessary	information	in	the	viewfinder.	
	
 

Figure 9. Armrest of da Vinci Xi console. In the middle is the touch screen, left the ergonomic controls of the 
console, and to the right the on/off buttons. Note that the master controllers are very like those of the previous 
models. 
	

Figure 10. A. da Vinci S pedalboard. The da Vinci standard is similar. The long pedal in the middle position 
(marked +/-) is the focus; this pedal disappears in later models that have a powerful autofocus system. B. da Vinci 
Xi pedalboard, which is similar to that of da Vinci Si. 

	
In	 the	 arms	 of	 the	 Patient-side	 Cart	 we	 will	 mount	 the	 endoscope	 and	 the	

instrumentation	elements.	In	all	the	models	we	have	an	endoscope	with	double	optical	system	
that	 gives	 us	 a	 three-dimensional	 vision	 of	 the	 surgical	 field.	 In	 older	 equipment	 there	 are	
12mm	and	8mm	endoscopes.	The	quality	of	 the	 imaging	system	logically	has	been	one	of	 the	
aspects	 that	has	evolved	the	most	 in	successive	models.	 In	 the	da	Vinci	Xi	 there	 is	only	8mm	
endoscope;	 the	 diameter	 is	 the	 same	 as	 that	 of	 the	 instruments	 and	 is	 interchangeable	with	
them	 in	 any	 of	 the	 4	 arms	 (in	 the	 previous	 models	 there	 is	 a	 specific,	 and	 therefore	
predetermined,	 arm	 for	 the	 endoscope).	Also,	 in	 the	Xi	 the	body	of	 the	 endoscope	no	 longer	
contains	 an	optical	 system.	 Instead,	 it	 has	 a	double	 camera	 chip	on	 the	 tip.	This	has	made	 it	
possible	 to	 lighten	 it	 considerably,	 in	 addition	 to	 multiplying	 the	 possibilities	 of	 digital	
management	of	the	image.		
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To	understand	the	mechanics	of	the	movement	of	the	instruments	two	basic	concepts	
must	 be	 clear:	 the	 movement	 around	 the	 remote	 center	 and	 the	 degrees	 of	 freedom	 of	 the	
instruments.	We	must	understand	that	 the	da	Vinci	 is	designed	 for	percutaneous	approaches	
(laparoscopy,	 thoracoscopy,	 etc.)	 that	 are	 performed	 through	 cannulas.	 The	 remote	 center	
corresponds	to	the	point	at	which	the	cannula	passes	through	the	skin.	The	system	is	designed	
so	that	whatever	movement	the	arms	make,	the	remote	center	will	remain	in	a	fixed	position	in	
the	space.	This	is	a	requirement	of	the	technique,	but	with	the	robotized	control	the	friction	at	
the	point	of	entry	is	also	minimized	compared	to	conventional	laparoscopy.	In	“natural	orifice”	
approaches	 used	 in	 robotic	 surgery	 in	 the	 head	 and	 neck,	 like	 the	 transoral,	 and	 other	
transcutaneous	“without	gas”	approaches,	there	is	no	such	passage	“through	the	skin”	but	the	
cannulas	are	also	necessary	and	the	restrictions	of	movement	will	be	the	same.	
 

The	instruments	are	generically	named	endowrist,	a	term	that	refers	to	one	of	its	main	
differences	with	conventional	laparoscopic	instruments,	which	is	that	they	have	a	“wrist”	joint	
(Figure	 11).	 This	 allows	 for	 movements	 that	 are	 impossible	 with	 conventional	 endoscopic	
instruments,	such	as	cutting	or	suturing	 in	an	orthogonal	axis.	Also	they	provide	possibilities	
that	 go	 beyond	 those	 of	 the	 human	 hand.	 In	 addition	 to	 a	 tremor	 filter	 and	 the	 absence	 of	
fatigue,	they	can	remain	stationary	in	the	same	position	for	unlimited	time,	or	rotate	540o	(one	
and	a	half	turns,	unlike	human	wrist	that	rotates	only	half	of	a	turn,	180o).	There	are	8mm	and	
5mm	endowrist	 for	 the	 standard/S/Si	 systems,	 but	 nor	 for	 the	Xi/X	models,	 for	which	5mm	
endowrist	have	not	been	developed.	The	instruments	for	the	SP	are	6mm	in	diameter	but	very	
particular	in	design	(see	bellow).	The	instruments	are	adapted	to	the	surgical	needs.	At	present	
we	have	advanced	cutting	and	hemostatic	systems	such	as	the	harmonic	scalpel	and	a	vascular	
sealer.		
	

	
Figure 11. Degrees of freedom. Standard endowrist for transoral surgery are the Maryland dissector (top) and the 
monopolar cautery with spatula tip (bottom), 5mm (S/Si models). The first three "freedoms" are movements of the 
support arm itself. "1" is input and output, and "2" and "3" the movement that corresponds to the "forearm" that 
pivots on the remote center (black band). The other four "freedoms" are movements of the instrument itself: 
rotation ("4"), movements in the plane of the "wrist" ("5" and "6"), and in the clamp instruments (dissector, scissors, 
forceps...) a seventh freedom of opening and closing. 
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	 The	endowrist	are	designed	as	a	 long	stem	(which	passes	through	the	cannula),	with	
the	proper	instrument	at	the	end	of	it,	and	a	proximal	“case”	with	the	mecanoelectric	controls	
(Figure	 12).	 The	 arms	 of	 the	 patient-side	 cart	 hold	 the	 instruments	 through	 the	 proximal	
connections	and	additionally	hold	the	cannulas	(Figure	13).	
	
	

	
Figure 12. A. Comparison of a da Vinci Xi endowrist instrument (8mm vascular sealer, top), with the da Vinci S / 
Si (5mm Maryland dissector, bottom). The Xi has changed the design of the connection system and the 
instruments are noticeably longer. B. 5 mm endowrist instruments commonly used in TORS. From top to bottom: 
needle holder, Maryland dissector and the monopolar cautery with spatula tip. Comparative size with a 20cc 
syringe. 
	
	

Figure 13. A. Instrument arm (instrument holding arm) of the da Vinci S robotic surgery system. B. At the top of 
the anchorage system are the connections for the electronic control and the axes that make effective 4 of the 7 
degrees of freedom. C. Specific trocars are used for the distal stabilization of the instrument stem. The trocars 
designed specifically for the transoral approach have an additional ground connection. D. They are also flared and 
blunt at the distal end (flared cannula) to facilitate the extraction of instruments (conventional percutaneous trocars 
are bevelled and cutting at the tip).  
	

Even	 the	 new	models	maintain	 the	 original	 principles	 of	mechanic	 design,	 based	 on	
pulleys	and	metal	cables.	Nevertheless,	the	endowrist	of	the	X/Xi	are	not	interchangeable	with	
the	previous	models	(Figure	14).	Endowrist	for	the	S/Si	models	will	be	out	of	the	market	soon.	
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Figure 14. Images of the arm of the da Vinci Xi. Each of the four arms, numbered one through four, look the same. 
A. The basic design is similar to that of the previous models. B. There are five connections in the superior case, 
which are orthogonal to the axis of the instruments (as a difference from the previous design). C. Arm deployed 
with the joints that can be controlled from the Surgeon´s Console. D. Detail of the inferior connection, which if 
much easier to activate, just with a lever. 

1.2.2.	FURTHER	RESOURCES	FOR	THE	DA	VINCI	
	

As	explained,	moving	the	brain	of	the	system	to	the	Video	Cart	allows	the	system	to	be	
scalable.	The	idea	is	that	the	system	can	control	more	than	one	Surgeon´s	Consoles	or	Patient-
Side	Carts.	The	double	Surgeon´s	Console	is	an	unparalleled	training	tool.	Each	surgeon	in	each	
of	the	two	consoles	has	the	same	3D	view	of	the	surgical	field,	and	control	of	the	arms	can	be	
transferred	freely	from	one	console	to	another	(Figure	15).	Surgeon´s	share	powerful	tools	to	
communicate	with	each	other	during	surgery.	For	example,	they	can	point	or	virtually	“draw”	
in	 the	 space	 of	 the	 surgical	 field	 (3D	 lines).	 This	 is	 just	 a	 glimpse	 of	what	 enhanced	 reality,	
provided	by	robotic	instrumentation,	can	add	to	the	surgical	resources.	

	
	 The	Single	Port	(SP)	system	was	also	originally	conceived	as	a	secondary	Patient-Side	
Cart	for	the	da	Vinci	Surgical	System.	It	was	built	on	the	Si	system	but	never	got	to	the	market2,	
and	finally	on	the	Xi	platform.	It	was	commercialized	in	some	countries	in	2019	and	will	get	the	
CE	mark	on	2020.	The	SP	uses	 the	 same	Surgeon´s	Console,	but	 a	different	Patient-Side	Cart	
(Figure	 16).	 There	 is	 single	 arm	 holding	 a	 24mm	 cannula,	 through	 which	 four	 6	 mm	
“instruments”	are	introduced	(actually,	three	instruments	and	the	endoscope).	All	four	go	in	in	
parallel,	diverge	close	to	the	target,	and	confluence	again	at	the	target.	The	Surgeon´s	Console	
needs	an	additional	clutch	pedal	to	control	the	movement	of	the	cannula,	but	the	basic	concept	
is	the	same	(Figure	17).	
	 This	manual	will	not	discuss	in	detail	the	driving	of	the	da	Vinci	SP.	

                                                
2 Chen MM, Orosco RK, Lim GC, Holsinger FC. Improved transoral dissection of the tongue base with a next-
generation robotic surgical system. Laryngoscope 2018; 128:78–83 
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Figure 15. A. Double console da Vinci Si surgical systems at Seoul National University Hospital (A) and Chung 
Ang University Hospital (B), Seoul, Korea. While the main surgeon is performing surgery, the surgeon at the other 
console shares the same 3D view of the surgical field.	 	 
	

	
Figure 16. da Vinci Single Port (SP) robotic surgical system. The system has the three basic components (left): 
Surgeon´s Console, Video Cart and Patient-side Cart, but the late holds a single a single arm (right), with the 
endoscope and three instruments inside.	
	
	 The	 configuration	 as	 a	 Computer	 Assisted	 Surgical	 System	 (CASS)	 allow	 for	 further	
developments.	Many	of	them	have	already	been	in	the	clinical	practice	for	years,	some	not	yet	
generalized,	mainly	because	of	the	cost.	
	 This	is	not	the	case	of	the	“firefly”,	which	comes	as	“serial	equipment”	with	the	da	Vinci	
Xi.	It	is	a	vital	flourescence	tool	with	indications	expanding.	In	the	head	and	neck	it	can	be	used	
to	 check	 the	 viability	 of	 free	 flaps	 or	 of	 parathyroid	 glands	 left	 in	 the	 surgical	 field	 after	
thyroidectomy	or	primary	hyperparathyroidism	caused	by	hyperplasia.	
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Figure 17. A. The pedalboard for the da Vinci SP has an additional clutch (arrow) for the single cannula (is it 
possible to acquire just the pedalboard to adapt the conventional Xi Surgeon´s Console to be used with the SP 
Patient-Side Cart). B. The basic design of the cannula is the same as the XI cannulas, although wider. C. For the 
first time in the da Vinci series, the endoscope is flexible to adapt to the new configuration. Also it does have and 
oval and not circumferential section. 
	
	

 
Figure 18. The basic hardware for the virtual training is designed as a “backpack” installed in the Surgeon´s 
Console. A. The former “Skills Simulator”. B. The current "Sim Now" where obviously main developments are not 
visible. Apart from a remarkable expansion in the software, including a number of simulated surgical procedures, 
the system allows for on-line management. 
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	 Synchronizing	the	movements	of	the	surgical	table	with	those	of	the	Patient-side	Cart	
allows	 for	 the	 repositioning	 of	 the	 patient	 during	 surgery.	 This	 is	 not	 possible	 with	
conventional	surgical	tables,	where	the	Patient-Side	Cart	is	blocked	as	soon	as	the	first	cannula	
is	attached	to	it	(this	is	a	basic	patient	safety	tool	of	the	system).	Synchronization	requires	that	
the	table	is	also	robotized.	This	is	what	the	Table	Motion	system	does	with	the	Trumpf	Medical	
TruSystem	7000dV	surgical	table.	
	

Finally,	 a	 remarkable	 field	 opened	 by	 CASS	 is	 virtual	 training.	 This	 topic	 will	 be	
discussed	later	along	with	the	software	involved.	At	this	moment,	we	will	just	present	the	basic	
hardware	for	virtual	training	with	the	dV,	which	has	been	recently	up-dated	from	the	previous	
Skills	simulator	to	the	current	SimNow	(figure	18).	
 

1.3.	MEDROBOTICS	FLEX	

 
	 The	 Medrobotics	 Flex	 (Medrobotics	 Corp.	 Raynham,	 Massachusetts,	 USA)	 received	
European	CE	clearance	in	March	2014,	and	American	FDA	clearance	in	July	2015.	The	system	
was	specifically	designed	to	be	used	transorally3.	
	

 
Figure 19. The Medrobotics Flex is designed as a portable device. The core of the system is a scope-holder which 
is attached to the surgical table. It holds a flexible endoscope with a "snake-robotics" technology: each segment of 
the scope "follows the leader" which is tele-manipulated by the surgeon from a console. The manipulation of the 
surgical instruments is non-robotic. 

                                                
3 Schuler PJ, Duvvuri U, Friedrich DT, Rotter N, Scheithauer MO, Hoffmann TK. First use of a computer-assisted 
operator-controlled flexible endoscope for transoral surgery. Laryngoscope. 2015;125:645-64 
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																	It	 is	 basically	 a	 tele-manipulated	 flexible	 endoscope	 with	 two	 lateral	 working	
channels.	 The	 instruments	 are	 introduced	 through	 the	working	 channel	 and	manipulated	 by	
the	 surgeon	directly	 at	 the	head	of	 the	 surgical	 table.	 The	basic	 design	of	 the	 instruments	 is	
similar	 to	 that	 of	 the	 flexible	 instruments	 normally	 used	with	 endoscopes,	 alas	with	 a	more	
elaborate	 hand-set	 and	with	 a	wrist	 articulation.	 The	 system	 is	mounted	 in	 two	 carts	 and	 is	
fully	and	easily	transportable	(figure	19). 
																	The	company	praised	the	advantages	of	a	flexible	transoral	approach.	Certainly,	the	da	
Vinci	 was	 not	 designed	 to	 be	 used	 transorally	 and,	 as	 any	 experienced	 surgeon	 knows,	
exposure	is	not	only	the	key	but	also	the	reason	why	some	cases	are	not	suitable	for	da	Vinci	
TORS.	 Due	 to	 the	 configuration	 of	 the	 multiport	 device,	 the	 problem	 of	 the	 surgical	 field	
exposure	 and	 instrument	maneuverability	 is	 inversely	 proportional	 to	 the	 distance	 from	 the	
teeth.	The	situation	worsens	with	the	wider	8	mm	endowrist	of	the	dV	Xi	system.	Adding	to	this	
that	the	instruments	are	too	rough	to	be	used	in	the	glottis,	the	Flex	claimed	for	its	space.	
																The	second	advantage	is	 in	the	cost,	sensibly	 lower	than	that	of	the	dV.	However,	the	
strengths	 of	 the	 Flex	might	 also	 be	 its	weak	 points.	 The	 Flex	was	 approved	 for	 other	 trans-
orificial	 approaches	 (trans-nasal	 and	 trans-vaginal)	 but	 it	 is	 not	 suitable	 for	 a	 percutaneous	
approach	and	therefore	it	cannot	be	used	for	laparoscopic	procedures.	Cost-efficiency	is	a	basic	
requirement	 of	 any	 robotic	 surgery	program,	which	 are	by	definition	 in	most	Centres	multi-
specialty	 programs.	 Cost-efficiency	 is	 strongly	 dependent	 on	 the	 number	 of	 cases.	 Excluding	
laparoscopic	procedures	excludes	 the	biggest	amount	of	 the	case-load4.	Therefore,	except	 for	
some	big	Centres	with	several	robotic	systems,	for	most	of	them	the	Flex	is	not	a	good	option.	
															Nevertheless,	the	Flex	has	clearly	set	a	path	of	development	and	as	time	passes	it	will	
for	sure	have	a	place	in	the	surgical	technological	history	as	the	first	of	its	type.	
															The	authors	have	no	personal	experience	with	the	Flex	and	it	will	not	be	discussed	in	
this	book.	Actually,	at	the	moment	of	writing	there	are	very	few	units	 installed	(only	three	in	
Europe).	Moreover,	there	is	no	option	for	independent	practical	training.	
	

1.4.	MOUTH-GAGS	AND	RETRACTORS	
	
	 Unlike	 in	 thoracic	or	abdominal	percutaneous	endoscopic	 surgery,	 that	 is	performed	
through	cannulas,	robotic	surgery	in	the	head	and	neck	requires	additional	devices	to	expose	
the	surgical	field.	The	specific	tools	are	different	depending	on	the	approach	and	the	particular	
technique.	The	most	usual	ones	will	be	discussed.	
	 Most	 of	 this	 devices	 have	 been	 specifically	 designed	 for	 the	 new	 approaches	 and	
therefore	it	is	nt	likely	that	surgeons	will	have	previous	experience	with	them.	Although	again	
previous	 surgical	 experience	will	 play	 a	 role,	 new	 skills	 have	 to	 be	 developed,	 and	 so	 again	
training	is	paramount.	
	 The	 authors	 have	 experience	 with	 most	 of	 the	 devices,	 and	 have	 tried	 them	 to	 be	
available	in	the	practical	courses,	for	trainees	to	handle	and	test	them.	As	the	typical	question	is	
which	one	 is	better,	 the	answer	 is	 that	none	 is	perfect.	The	decision	on	which	one	to	acquire	
should	be	based	on	the	particular	circumstances	of	every	Center.	But	a	decision	has	to	be	made	
as	the	retractors	are	a	requirement	for	surgery.	
	 We	will	discuss	devices	for	the	transoral	approach	and	for	a	remote	access	to	the	neck.	

                                                
4	Granell J, Fernandez-Fernandez M, Gutierrez-Fonseca R. Robotic or non-robotic transoral laryngectomy. Head 
Neck 2018;40:213. 
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1.4.1.	TRANSORAL	
	
	 For	the	exposure	of	the	surgical	field	by	the	transoral	approach	we	will	need	specific	
devices	(mouth-gags).	Actually,	the	development	of	the	FKWO	pharyngolaryngoscope	has	been	
parallel	 to	 that	 of	 TORS	 itself	 (see	 preface	 above).	 Approaches	 to	 the	 lateral	 wall	 of	 the	
oropharynx	may	be	performed	with	conventional	mouth-gags	such	as	the	Crow-Davis.	Even	for	
some	applications	on	the	base	of	the	tongue,	such	as	 lingual	tonsillectomy	for	Sleep	Apnea,	 it	
may	 even	 be	 the	 most	 suitable	 device	 (as	 with	 the	 appropriate	 blade	 if	 will	 provide	 a	
symmetrical	 exposure).	 However,	 in	 many	 other	 cases,	 and	 particularly	 for	 more	 distal	
indications	(eg.	supraglottic	 larynx)	we	will	need	specific	mouth-gags.	Moreover,	 in	oncologic	
surgery	of	the	lateral	wall	of	the	oropharynx	in	many	cases	we	will	need	to	extend	the	resection	
to	 the	 base	 of	 the	 tongue,	 and	 even	 though	 the	 30o	 endoscope	will	 be	 valuable,	 exposure	 is	
suboptimal	with	the	conventional	mouth-gags.	
	 A	 number	 of	 devices	 have	 been	 designed	 in	 this	 era	 of	 expansion	 of	 the	 transoral	
approaches	(robotic	and	no-robotic).	Most	frequently	used	devices	currently	in	the	market	are	
FKWO,	LARS,		Morinier´s	and	Flex	Retractor.	Any	of	them	may	be	suitable	for	TORS	indications.	
	
	 Weinstein	and	O´Malley	modified	the	original	FK	pharyngolaryngoscope	and	named	it	
FKWO	(Feyh-Kastenbauer-Weinstein-O´Malley)	 (figure	20,	21).	The	original	design	 is	 a	 very	
old	 one	 (it	 was	 marketed	 with	 instructions	 for	 use	 in	 an	 VHS	 videotape!).	 Jans	 Feyh	 and	
Kastenbauer	 conceived	 it	 to	 ease	 instrumentation	 in	 Transoral	 Laser	 Microsurgery	 (TLM).	
They	modified	 the	 tubular	 design	 of	 the	 conventional	 laryngoscopes	 and	 did	 propose	 a	 new	
concept	based	on	a	frame	and	interchangeable	blades.	Actually,	the	result	in	a	hybrid	between	
a	 laryngoscope	and	a	mouth-gag.	 It	has	 two	main	differences	 from	conventional	mouth-gags.	
First,	 there	 is	a	set	of	different	blades	(not	 just	of	different	sizes,	 like	 in	conventional	mouth-
gags,	 but	 different	 in	 design	 for	 different	 purposes).	 And	 second,	 but	 most	 important,	 the	
length	 of	 the	 blade	 is	 adjustable.	 This	 is	 essential	 to	 adapt	 not	 just	 to	 different	 anatomic	
variants,	but	also	to	different	resections	in	oncologic	surgery.	This	same	design	has	been	used	
in	a	number	of	devices	that	followed.	
	

	
Figure 20. FK (Feyh-Kastenbauer) pharyngolaryngoscope. It was a new concept to avoid a narrow tubular working corridor. 
The original blades are displayed. A very short one that rests on the gum, a symmetrical tongue depressor and two lateral ones, 
and a laryngeal blade. 
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Figure 21. FKWO (Feyh-Kastenbauer Weinstein-O'Malley) pharyngolaryngoscope. A. Weinstein and O'Malley expanded the 
frame of the original FK to allow for a more comfortable introduction of the robotic arms. B. The device is in practice a 
hybrid between a mouth-gag and a laryngoscope. C. The same authors designed a set of specific blades for TORS (long and 
short, left and right). 
 
	 The	 authors	 purchased	 the	 first	 FKWO	 to	 be	 brought	 to	 Spain	 in	 2013	 when	 it	
belonged	to	the	company	Gyrus	Inc.;	now	it	is	owned	by	Olympus.	We	have	found	the	specific	
TORS	blades	 particularly	 useful.	 They	 are	 our	 usual	 choice	 for	 almost	 every	 case	 (either	 the	
long	or	 the	 short	one).	 	The	design	of	 the	blades	was	made	after	 the	Lindholm	 laryngoscope	
and	 actually	 reproduces	 the	 upper	 part	 of	 it,	 adding	 a	 lateral	 flange	 to	 retract	 the	 tongue	
laterally.	They	are	built	left	and	right,	short	and	long.	Note	that	the	blades	are	designed	so	that	
the	 proper	 blade	 remains	 at	 a	 lower	 level	 than	 the	 gear	 to	minimize	 the	 interference	 of	 the	
mechanism	with	the	exposure	of	the	surgical	field	(see	figure	21B).	
	
	 In	 year	 2011	 Marc	 Remacle	 and	 Georges	 Lawson	 presented	 the	 LARS:	 Laryngeal	
Advanced	Retractor	 System5.	 It	 follows	 the	 same	de	 design,	 further	widening	 the	 frame	 in	 a	
landscape	style	(figure	22).	It	was	designed	specifically	designed	for	TORS	by	leading	surgeons	
in	TORS	in	Europe	with	previous	extensive	experience	in	TLM.	It	is	built	by	Fentex.	The	blades	
are	quite	similar	to	the	original	FK.	Actually,	from	the	author´s	point	of	view,	its	main	drawback	
is	that	it	lacks	specific	asymmetrical	blades	like	those	designed	by	Weinstein	and	O´Malley.	
	
	 The	 Moriniere	 transoral	 retractor	 is	 built	 by	 Integra/Microfrance.	 Again,	 the	 same	
design	with	a	 frame	and	a	set	of	blades	 is	used	(figure	23).	 It	comes	with	and	 instrument	 to	
help	to	turn	the	wheels	(black	item	in	figure	23A),	which	actually	is	really	hard	to	do	when	the	
retractor	is	set	in	place.	It	is	even	harder	in	the	FKWO,	where	the	design	of	the	wheels	does	not	
help.	Nevertheless,	 it	also	acts	as	a	safety	 feature,	as	 the	devices	are	really	aggressive.	 It	also	
has	 an	 angled	 item	 to	 help	 in	 the	 placement	 of	 the	 chest	 support.	 It	 might	 be	 required	
depending	on	 the	anatomy	and	on	how	much	 is	 it	possible	 to	extend	 the	neck.	However,	 the	
conventional	chest	support	is	not	a	good	option,	as	it	is	quite	unstable	and	it	is	likely	that	the	
mouth-gag	will	be	displaced	during	surgery.	The	articulated	arm	attached	to	the	surgical	table	

                                                
5 Remacle M, Matar N, Lawson G, Bachy V. Laryngeal advanced retractor system: a new retractor for transoral 
robotic surgery. Otolaryngol Head Neck Surg 2011;145:694-696. 
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is	the	best	option.	Finally,	the	Moriniere	has	a	new	movement,	which	is	twisting	the	blade	right	
and	 and	 left	 related	 to	 the	 frame	 (see	 figure	 23B).	 However,	 this	 is	 more	 theoretical	 than	
practical,	as	the	fulcrum	as	the	upper	jaw	is	not	usually	that	stable	to	allow	for	it.	
	

	
Figure 22. LARS retractor. A. Frame and set of blades. B. LARS in a cadaveric TORS dissection. The da Vinci standard is 
used with a 12mm endoscope for the dissection in the left lateral oropharynx. Naso-tracheal intubation is simulated. 
	
	 Again,	all	of	the	blades	are	symmetrical	and	in	the	authors´	opinion	also	too	flat.	There	
is	an	additional	handicap	in	the	design,	which	is	that	the	blades	run	too	high	in	the	gearwheel	
and	the	voluminous	adjustment	knobs	interfere	with	the	exposure	of	the	surgical	field.	
	

	
Figure 23. Moriniere transoral retractor. A. Frame and set of blades. B. Additional movement. 
	
	 Medrobotics	designed	its	own	retractor	to	be	used	with	the	Medrobotics	Flex,	the	Flex	
retractor6	(figure	24).	Of	course,	 it	can	be	used	for	any	other	transoral	procedure,	robotic	or	
non-robotic.	The	frame	is	quadrangular	and	curved	on	both	sides.	It	also	has	an	instrument	to	

                                                
6 Mattheis S, Hasskamp P, Holtmann L, Schäfer C, Geisthoff U, Dominas N, Lang S. Flex Robotic System in 
transoral robotic surgery: The first 40 patients. Head Neck 2017;39:471-475.	



Dissection	Manual	

	32	

help	in	the	adjustments.	The	blades	are	rather	curved	but	again	symmetrical	(except	for	a	right	
and	 left	 cut-out	 at	 the	 edge	 of	 a	 couple	 of	 them).	 As	 an	 improvement,	 all	 the	 blades	 have	 a	
suction	catheter	built-in.	And	again,	a	new	movement,	which	is	tilting	(see	figure	24B).	
	
	

	
Figure 24. Flex retractor. A. Although specifically designed for its use with the Medrobotics Flex, it follows the same design 
philosophy as the FK (frame and interchangeable blades). It is in fact applicable to any transoral approach and has obvious 
improvements over the FKWO. B. Assembly of the Flex retractor for TORS with da Vinci. 
	
	
	 But	again,	a	show-stopper,	which	is	the	stabilizing	method.	It	is	a	hook	like	that	in	the	
conventional	mouth-gags	which	makes	it	almost	impossible	to	properly	stabilize	de	device.	
 
	 There	 are	 other	 devices	 in	 the	 market,	 like	 Satou´s	 laryngopharyngoscope7	and	
probably	more	to	come	(certainly	there	is	room	for	improvement).	
	

1.4.2.	REMOTE	ACCESS	TO	THE	NECK	
  
												Percutaneous	 approaches	 with	 gas	 use	 the	 trocars	 and	 do	 not	 require	 additional	
material.	 However,	 in	 gas-less	 approaches	 a	 large	 skin	 flap	 is	 dissected	 and	 it	 has	 to	 be	
supported	by	specific	retractors.	

The	classic	device	 is	Chung´s	retractor8	(figure	25),	which	was	originally	designed	to	
maintain	the	surgical	field	in	the	transaxillary	endoscopic	(non-robotic)	approach	without	gas	
described	by	the	same	author	in	20019.	The	same	device	can	be	used	in	other	Remote	Access	
techniques.	
	

                                                
7 Eguchi K, Chan JYK, Tateya I, Shimizu A, Holsinger FC, Sugimoto T. Curved Laryngopharyngoscope With 
Flexible Next-Generation Robotic Surgical System for Transoral Hypopharyngeal Surgery: A Preclinical 
Evaluation. Ann Otol Rhinol Laryngol 2019;128:1023-1029. 
8 http://br-holdings.com/data/retractor_brochure.pdf	
9 Kang SW, Jeong JJ, Yun JS, Sung TY, Lee SC, Lee YS, Nam KH, Chang HS, Chung WY, Park CS. Gasless 
endoscopic thyroidectomy using trans-axillary approach; surgical outcome of 581 patients. Endocr J 2009;56:361-
369	
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Figure 25. Chung´s retractor. A. Retractor set in place for a facelift approach (Seoul National University Hospital). Note that 
there is a vertical column attached to the surgical table, with a long horizontal arm, which is adjustable in height. B. A set of 
blades is available. They are U shaped and wide and long enough to retract a large skin flap. C. Professor Woong Youn Chung 
at Yonsei University, Seoul (October 2017).  
    
	 Other	 retractors	 for	 the	 Remote	 Access	 techniques	 follow	 the	 same	 concept,	 like	
Modena	 retractor	 or	 the	 most	 recent	 Koh´s	 retractor	 system	 (Bjohn	 medical	 corp,	 Seoul)	
(figure	 26).	 The	 last	 was	 designed	 by	 Prof.	 Yoon	 Woo	 Koh,	 again	 from	 Yonsei	 University	
probably	 the	 world	 single	 leading	 institution	 in	 Remote	 Access	 robotic	 surgical	 techniques.	
Koh´s	 retractor	 is	 a	 complete	 set,	 not	 just	 with	 de	 basic	 column	 and	 blades,	 but	 also	 with	
progressive	 retractors	 to	 be	 used	 manually	 while	 raising	 the	 flap	 (Sauerbruch´s),	 long	
sternocleidomastoid	muscle	retractors,	a	long	pusher	and	a	set	of	long	suction	tubes.	
	

	
Figure 26. A. Modena retractor. B. Koh´s retractor set for a retroauricular robotic remote access to the neck (courtesy of 
Sergio Obeso, photograph at Severance Hospital, Yonsei University, Seoul). 
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1.5.	OTHER	GADGETS	
	
	 During	 the	 surgical	 procedures	we	will	 also	 need	 another	 type	 of	 equipment	 that	 is	
dispensable	for	the	practice	of	the	cadaveric	dissection.	We	will	however	comment	on	some	of	
it.	
	 We	 must	 make	 adequate	 eye	 protection	 for	 the	 patient.	 In	 theory	 in	 the	 transoral	
approach	 it	 is	possible	 that	 the	 robot	arms	 inadvertently	produce	eye	 injuries	 (although	 this	
has	not	been	described	 in	 the	medical	 literature).	 Ideally	we	will	 protect	 the	 eyes	with	 rigid	
googles.	 One	 of	 the	 functions	 of	 the	 assistant	 surgeon	 and	 the	 head	 of	 the	 surgical	 table	 is	
precisely	 to	 be	 aware	 of	 these	 eventualities,	 both	 of	 possible	 facial	 injuries,	 and	 more	
frequently	in	the	oral	cavity	or	the	lips.	The	new	mouth-gags	usually	have	lateral	retractors	for	
the	commissures	to	help	keep	the	mouth	opened.	We	do	not	think	that	they	are	useful.	They	are	
disturbing	 actually.	We	prefer	 to	 leave	 the	 stem	of	 the	 instrument	 slide	 on	 the	 commissures	
(previously	lubricated)	and	act	as	a	retractor	by	itself.	The	real	risk	is	to	hit	the	lip	or	the	cheek	
when	the	instrument	is	pulled	again	after	taking	it	out	for	cleaning	(be	careful	with	the	position	
memory	of	the	endowrist).	
	 We	 need	 to	 use	 a	 teeth	 protector.	 As	 said	 specific	 mouth-gag	 devices	 are	 quite	
aggressive	and	there	is	a	real	risk	of	damaging	the	teeth.	We	need	a	rigid	enough	protector	that	
is	able	 to	distribute	 the	pressure	 forces.	For	edentulous	patients	we	also	need	 to	protect	 the	
gum.	
	 Also,	we	will	need	additional	hemostatic	systems	that	will	be	handled	by	the	assistant	
surgeon	 with	 direct	 transoral	 access.	 We	 will	 use	 suction	 tubes	 (absolutely	 required	 to	
evacuate	 the	 smoke),	 monopolar	 cauteries,	 bipolar	 clamps,	 systems	 for	 the	 placement	 of	
vascular	clips,	and	so	on	(figure	27).	Some	surgeons	also	use	some	type	of	hemostatic	material	
to	cover	the	surgical	bed	after	the	procedure	(which	is	usually	left	for	secondary	healing);	there	
is	no	medical	evidence	that	this	decreases	the	incidence	of	bleeding.	
	

	
Figure 27. Additional hemostatic systems in transoral surgery. A. Top to bottom, monopolar larynx microsurgery suction 
tube, bipolar cautery with built-in suction system, and hemostatic clips system. B. Disposable material. Monopolar cautery, 
malleable, with built-in cable. C. Disposable pre-charged hemostatic clip system. 
		
	 We	 may	 also	 want	 to	 make	 image	 or	 video	 recording.	 The	 da	 Vinci	 does	 not	
incorporate	its	own	recording	system	except	a	fixed	image	capture	through	USB	in	the	dV	Xi	(as	
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the	manufacturer	says	“that	is	not	our	business”).	However,	we	have	the	option	of	obtaining	a	
high	definition	digital	image	output	from	each	of	the	cameras,	and	therefore	recording	a	3D	HD	
signal	on	an	external	device.	We	must	bear	 in	mind	that	 the	reproduction	and	viewing	of	 the	
recordings	will	require	adequate	material.	For	small	audiences	we	can	use	a	3D	television	in	a	
convenient	format,	but	for	large	audiences	we	will	need	professional	3D	movie	projectors.	We	
must	 also	 be	 aware	 that	 the	 only	 way	 for	 new	 surgeons	 to	 have	 a	 real	 perception	 of	 how	
surgery	is,	is	through	3D	vision,	since	in	2D	reproduction	we	completely	lose	depth	perception	
(a	 good	 way	 to	 check	 the	 difference	 is	 to	 switch	 from	 3D	 to	 2D	 mode	 during	 a	 console	
procedure).	
	

Figure 28. 3D recording and reproduction in robotic surgery. A. Video connections panel on da Vinci S console. We have HD 
digital signal for each of the cameras. B. Panel of da Vinci Xi. C. Reproduction of a Oropharyngeal TORS (side by side) 3D 
recording on a 3D projector of 21,000 lumens. 

 
 
  


	Captura de pantalla 2020-08-23 a las 14.29.51
	Dissection manual (B5 red)



