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Commentary: Three-dimensional 
heads up display assisted surgery – A 
leap into the future

The	three-dimensional	(3D)	heads-up	viewing	system	is	the	
latest	advance	in	ophthalmic	surgery.	The	3D	viewing	system	
has	found	its	place	for	not	only	vitreoretinal	surgeries	but	is	
also	being	graciously	accepted	for	various	anterior	segment	
surgeries.[1]	This	modern	 system	 is	 currently	under-utilized	
due	to	its	learning	curve	and	perceived	time	lag	despite	the	
many	advantages	it	offers	in	the	form	of	better	ergonomics	for	
the	surgeon	as	well	as	better	depth	perception.

The	advantage	of	the	3D	visualization	system	can	be	well	
envisioned	with	 the	 looming	COVID-19	 pandemic	which	
has	 affected	 the	 learning	of	 residents	 and	 fellows.	Aerosol	
generation	during	phacoemulsification	has	 been	 a	 recent	
concept	that	is	being	explored	especially	in	view	of	the	raging	
pandemic	which	not	only	puts	the	surgeon	at	risk	but	also	the	
assistant.	This	risk	can	be	mitigated	through	the	3D	visualization	
system	as	the	surgeon	assumes	a	physiologic	position	that	is	
further away from the patient as well as the use of passive 
polaroid	glasses	which	add	an	additional	barrier	to	aerosols.	
The	3D	visualization	system	also	provides	the	same	view	to	the	
surgeon	as	well	as	the	residents	allowing	a	better	understanding	
of	the	surgical	steps	to	the	students	and	the	assisting	staff.[2]

A	 study	 done	 in	 our	 center	 showed	 that	 the	 clinical	
outcomes	 for	macular	hole	 surgery	using	 the	 3D	heads-up	
display	was	 noninferior	 to	 the	 conventional	microscope.	
The study also reiterated the advantages of superior 
ergonomics,	 reduced	 phototoxicity,	 better	 peripheral	
visualization,	 and	magnification.[3] Similar results have also 
been	seen	in	vitrectomy	surgery	for	rhegmatogenous	retinal	
detachment	(RRD)	with	proliferative	vitreoretinopathy	(PVR)	
using	the	3D	visualization	system.[4] An additional study was 
done in patients with inferior RRD with PVR wherein the 
better	stereopsis,	magnification,	and	depth	perception	of	the	
3D	visualization	system	was	used	for	vitrectomy	without	an	
encircling	band.	Due	to	the	many	advantages	of	this	system,	
better	 vitreous	 visualization	 and	 its	 subsequent	 removal	
was	 key	 to	 the	 success	 of	 surgery	without	 an	 encircling	
band.[5]	 Similar	 studies	 have	 also	 been	 done	 for	 anterior	
segment	surgery	and	have	shown	promising	outcomes	with	
similar	safety	and	efficiency	as	the	traditional	microscope.[6]

The	study	published	in	this	issue	of	the	journal	concisely	
describes	the	many	advantages	of	the	3D	visualization	system	
for	anterior	segment	surgeries	such	as	phacoemulsification	with	
lens	implantation,	scleral	buckling,	trabeculectomy,	glaucoma	
triple	 procedure,	 and	 scleral	 fixated	 intraocular	 lens.[7] 
Although	they	describe	an	initial	learning	curve,	it	was	easily	
overcome	and	the	many	advantages	of	the	system	triumphed.	
Any	apparent	 time	 lag	was	overcome	 in	 the	post-learning	
phase.	Complication	rate	was	statistically	insignificant	between	
the	groups	with	similar	surgical	outcomes	between	the	groups.	
As	the	system	comes	into	vogue,	its	further	utility	for	other	
ophthalmic	surgery	will	become	apparent	and	may	ultimately	
revolutionize	ophthalmic	teaching.

The	many	benefits	of	 the	visualization	 system	are	better	
image	 resolution,	depth	perception,	 illumination,	 postural	

comfort,	 larger	 field	 of	 view,	 superior	magnification	 and	
acts	as	an	unsurpassed	 teaching	 tool.	 In	 conclusion,	 the	3D	
visualization	system	has	brought	about	a	paradigm	shift	 in	
ophthalmic	surgery.
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