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Venturing into the third dimension 
of cataract surgery/observations with 
digital heads-up display – A personal 
take on NGENUITY for anterior 
segment surgeries

Dear Editor,
NGENUITY	 3D	visualization	 system	 (Alcon	Laboratories,	
Fort	Worth,	 TX,	 USA)	 is	 equipped	with	 an	 adaptable	
high‑dynamic	 range	 (HDR)	 surgical	 camera,	 a	 high‑speed	
image	processor,	 and	 an	upgraded	 organic	 light‑emitting	
diode	(OLED)	surgical	display	for	real‑time	visualization.	It	
has	been	traditionally	employed	in	vitreoretinal	surgeries,	but	
in	the	recent	years;	its	efficacy	in	anterior	segment	procedures	
such	as	phacoemulsification	and	minimally	invasive	glaucoma	
surgery	 (MIGS)	 has	 been	 thoroughly	 investigated	 and	
proven.[1-3]	During	 these	 surgeries	 by	 employing	 this	 3D	
system,	we	discovered	several	advantages	and	downsides.

One	of	 the	most	significant	gains	for	 the	surgeon	was	the	
increased	depth	of	 the	 surgical	field,	which	allowed	him	 to	
see	 everything	 in	 stereoscopic	detail	 [Fig.	 1a].	According	 to	
the	Alcon	studies,	when	compared	 to	 standard	microscopes,	
the	NGENUITY	3D	system	provides	a	42%	increase	in	depth	
resolution	and	a	48%	increase	in	magnification	of	details.[4] This 
increased	clarity	was	also	appreciated	by	us.	Additionally,	it	was	
discovered	that,	there	was	no	need	to	alter	the	focus	regularly	
while	operating.	Another	feature	of	the	system	was	the	level	of	
ergonomic	comfort,	it	provided.	A	study	by	Gauba	et	al.	had	
revealed	that	by	the	age	of	55,	over	70%	of	ophthalmic	surgeons	
have	musculoskeletal	 issues.[5]	The	“heads‑up”	nature	of	3D	
surgery	reduced	the	neck	strain	which	can	occur	after	lengthened	
neck	flexion	linked	with	traditional	microscopes	[Fig.	1b].

Residents	can	benefit	from	the	improved	depth	perception	
provided	 by	 the	 3D	 technology	 to	 follow	 the	 surgical	
maneuvers	from	a	training	standpoint	better.	They	can	start	
their	hands‑on	training	with	ocular	surface	procedures,	such	
as	pterygium	excision,	to	improve	their	understanding	of	the	
surgical	field	and	confidence	in	their	abilities.	Once	they	are	
confident	with	the	hand–eye	coordination,	we	can	slowly	shift	
them	from	extraocular	to	intraocular	surgeries.

The	system	also	delivers	an	excellent	learning	experience	
for	the	operating	surgeon	and	his/her	assistants	by	allowing	
them	to	view	things	 in	real‑time	or	“as	 if	 they	were	 there.”	
This immersive environment also allows the operating room 
assistants	 to	 anticipate	 the	next	maneuver	 that	 the	 surgeon	
would	do.	It	is	possible	to	record	these	films	and	use	them	in	
telementoring	trainees	all	over	the	world.

From our point of view, there were a few things that made 
us	uncomfortable.	We	had	the	impression	that	the	assistants	
had	trouble	in	adapting	and	recovering	instruments	due	to	
poor	ambient	lighting,	despite	having	headsets	provided	with	
headlights	to	guide	in	illumination	[Fig.	1b].	In	one	instance,	
the	haptic	of	the	intraocular	lens	(IOL)	was	damaged	during	
ejection,	due	 to	 improper	 loading	 into	 the	 cartridge	under	
poor	ambient	lighting.	As	a	result,	we	recommend	using	the	
microscope	always	to	load	the	IOL	correctly.	Using	only	one’s	
own	eyes	to	handle	equipment	is	made	more	difficult	by	the	

weak	illumination	in	the	operating	theater.	The	learning	curve	
for	surgeons	using	the	NGENUITY	system	may	be	significantly	
longer	than	the	traditional	microscopes.	Also,	due	to	the	larger	
volume	occupied	by	the	3D	system,	it	might	not	be	amenable	
for	 the	small	operating	 theaters.	Lastly,	 the	high	procuring	
costs	of	the	machine	might	not	suit	the	high‑volume	Indian	
scenario,	thereby	restricting	its	widespread	use.

Despite the aforementioned, surgeons should not deter from 
experimenting	with	the	future	avatar	of	phacoemulsification.	
More	accessibility	to	3D	technologies	and	sufficient	training	in	
their	use	may	aid	us	in	better	understanding	and	expanding	the	
scope	of	anterior	segment	procedures	such	as	MIGS.
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Figure 1: (a) Photograph showing the surgeon operating on the 
patient while sitting erect to face the screen where the video is relayed. 
(b) Image showing the surgeon with his operating team wearing the 
appropriate gear constituting the 3D glasses and the headlight for the 
assisting team, using the NGENUITY 3D microscope
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