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Purpose: The	COVID‑19	 pandemic	 has	 brought	medical	 and	 surgical	 training	 to	 a	 standstill	 across	 the	
medical	sub‑specialties.	Closure	of	outpatient	services	and	postponement	of	elective	surgical	procedures	
have	dried	up	opportunities	for	training	vitreoretinal	trainees	across	the	country.	This	“loss”	has	adversely	
impacted	 trainees’	morale	 and	mental	 health,	 leading	 to	 feelings	 of	 uncertainty	 and	 anxiety.	 Therefore,	
there	 is	 an	 urgent	 need	 to	 redraw	 the	 surgical	 training	 program.	We	 aimed	 to	 describe	 a	 systematic	
stepwise	approach	to	vitreoretinal	surgical	training.	Methods: We	introduced	a	three‑pronged	approach	to	
vitreoretinal	surgical	training	comprising	learn	from	home,	wet	lab	and	simulator	training,	and	hands‑on	
transfer	 of	 surgical	 skills	 in	 the	 operating	 room	 in	 our	 institute.	Results:	 Encouraging	 results	 were	
obtained	as	evaluated	by	feedback	from	the	trainees	about	the	usefulness	of	this	three‑pronged	approach	
in	 developing	 surgical	 skills	 and	 building	 their	 confidence.	Conclusion:	 The	 disruption	 caused	 by	 the	
COVID‑19	global	pandemic	should	be	used	as	an	opportunity	to	evolve	and	reformulate	surgical	training	
programs	to	produce	competent	vitreoretinal	surgeons	of	the	future.
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The	 coronavirus	 (COVID‑19)	pandemic	has	 caused	global	
disruption	 in	many	 sectors,	 including	world	 economics,	
education,	 and	 lifestyle.	 The	 healthcare	 system	 also	 has	
witnessed	an	unprecedented	impact.	All	healthcare	resources	
have	been	channelized	to	meet	the	massive	demand	that	this	
global	health	crisis	has	placed	on	it.	Routine	services	such	as	
outpatient	 clinics,	diagnostics,	 and	office	procedures	 across	
all	 subspecialties	have	been	postponed	 to	 reduce	COVID‑19	
transmission risk.[1,2]	About	28	million	elective	 surgical	 cases	
were	cancelled	or	delayed	worldwide	during	the	first	wave	of	
the	pandemic	in	early	2020.[3]	Furthermore,	to	minimize	operative	
time	and	the	risk	of	COVID‑19	transmission	intraoperatively,	
senior	 surgeons	are	now	performing	more	of	 the	emergency	
cases,	and	training	opportunities	are	further	reduced.[4]

Similarly,	 in	ophthalmology,	priorities	have	shifted	from	
non‑urgent	elective	ocular	surgeries	to	managing	ophthalmic	
emergencies.[5,6]	All	 these	 factors	have	negatively	 impacted	
surgical	 training	 and	 the	mental	wellbeing	 of	 trainees.	 In	
current	times,	there	is	a	need	to	move	away	from	traditional	
models	of	surgical	training	to	ensure	trainees	are	competent	
and	well	 supported.	The	pandemic	 challenges	have	 led	 to	
innovative	developments	 expanding	 the	 role	of	 simulation,	
wet	 labs,	 and	virtual	 conferences	 in	ophthalmology.	 In	 this	
article,	we	describe	a	three‑pronged	approach	to	vitreoretinal	
surgical	 training	 comprising	 of	 learn	 from	home,	wet	 lab	
and	 simulator	 training,	 and	hands‑on	 transfer	 of	 surgical	
skills in the operating room that we adopted in our tertiary 

care	 institute	 to	 impart	 surgical	 training	 to	 our	 trainees.	
A	systematic	stepwise	approach	beginning	with	learning	the	
basics	of	vitreoretinal	 (VR)	surgery	and	viewing	systems	at	
home	followed	by	intensive	wet	lab	and	simulator	training.	and	
practicing	laser	photocoagulation	on	a	3D	printed	model	eye	
followed	by	orderly	hands‑on	transfer	of	surgical	skills	in	the	
operation	room	(OR)	enabled	the	trainees	to	acquire	surgical	
dexterity	in	challenging	times	of	pandemic.

Redrawing Vitreoretinal Surgical Training 
Program
Vitreoretinal	surgery	demands	special	skills,	good	hand–eye	
coordination,	and	stereoscopic	skills	that	can	be	mastered	only	
through	practice.	Surgical	technique	and	the	surgeon’s	mastery	
over	the	skills	are	essential	determinants	of	surgical	success.	On	
the	other	hand,	insufficient	surgical	training	is	associated	with	
higher	complication	rates	amongst	inexperienced	ophthalmic	
surgeons.[7]	Trainees	come	from	diverse	backgrounds	and	have	
varied	temperaments	and	natural	surgical	aptitudes.	Some	are	
naturally	dexterous	 and	 learn	quickly	 from	demonstration	
and	guidance,	while	some	intelligent	and	deserving	are	timid	
with	their	hands	and	need	continuous	advice	and	support	to	
attain	competence.	A	well‑structured	and	streamlined	surgical	
training	program	 should	 incorporate	measures	 to	 cater	 to	
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the	diverse	personalities	 of	 budding	 surgeons.	The	 current	
pandemic	and	the	resultant	lack	of	training	opportunities	have	
more	than	ever	discerned	the	need	for	a	systematic	surgical	
training	program.	 It	becomes	 the	obligation	of	 any	 surgical	
training	program	to	ensure	surgical	competence,	safety,	and	
sound judgment in the trainees.

In	our	 tertiary	 care	 referral	 center,	 closure	of	outpatient	
services	resulted	in	a	significant	decline	in	elective	surgeries,	
reducing	 opportunities	 for	 hands‑on	 surgical	 training	 for	
the	 trainees.	Therefore,	 the	need	was	 felt	 for	 reformulating	
the	 vitreoretinal	 surgical	 training	 program	 to	 ensure	 a	
precious	 training	opportunity	 is	not	 lost	 for	 trainees	 in	 this	
long‑drawn‑out	pandemic	time.

We	devised	 a	 three‑pronged	 approach	 to	 vitreoretinal	
surgical	training	[Fig. 1]. Duration and timeline of individual 
steps	and	the	levels	of	the	training	program	have	been	shown	
in	a	flowchart	[Fig.	2].

Three-Pronged Approach to Vitreoretinal 
Surgical Training
A.	Learn	from	home:	Understanding	and	learning	the	basics	of	
vitreoretinal	(VR)	surgery,	viewing	systems,	etc.	at	home,	
attending	surgical	webinars

B.	 Wet	lab	and	simulator	training,	and	laser	photocoagulation	
on	a	3D	printed	model	of	the	eye

C.	Hands‑on	transfer	of	surgical	skills	in	the	operating	room	
under	the	supervision	of	an	experienced	VR	consultant.

A. Learn from home
Trainees	were	encouraged	to	familiarize	themselves	with	the	
basic	principles	of	VR	surgery,	viewing	systems,	etc.	Due	to	
the	closure	of	outpatient	departments	(OPDs)	and	decrease	in	
inpatient	footfall,	the	spare	time	available	to	the	trainees	was	
utilized	 to	 impart	basic	 theoretical	knowledge	using	virtual	
platforms	 and	 software.	 Introductory	 online	 classes	were	
organized	to	familiarize	new	joining	trainees	with	elementary	
VR	instrumentation,	operating	microscope,	vitrectomy	machine,	
basics	of	 retinopexy,	 laser	photocoagulation,	 cryopexy,	 and	
fundamental	surgical	principles.	Surgical	grand	rounds	were	
organized	where	surgical	videos	from	previous	surgeries	by	
senior	trainees	were	analyzed	to	discuss	surgical	challenges,	

different	surgical	techniques,	intraoperative	complications,	and	
approaches	 to	 their	management.	Additionally,	 the	 trainees	
were	encouraged	to	attend	webinars	on	vitreoretinal	surgeries	
to	learn	from	the	experienced	faculty.

B. Wet lab and simulator training
Wet lab training
A	wet	lab	provides	a	safe	and	standardized	environment	for	
training	without	the	risks	of	operating	on	natural	eyes.	Also,	
the	 same	surgery	can	be	performed	multiple	 times	without	
any	fear	of	complication	or	failure.	Repeated	practice	enhances	
hand‑eye	coordination,	ambidexterity,	and	psychomotor	skills	
of	the	trainee.	This	instills	confidence	in	the	trainee	surgeon	
who	feels	better	equipped	to	operate	on	a	real	eye.

At	our	center,	we	designated	the	wet	lab	area	away	from	
the	patient	 care	 areas	 to	minimize	 contact	with	 the	 animal	
tissue.	The	wet	lab	station	consisted	of	a	vitrectomy	machine,	
an	ophthalmic	microscope,	and	a	full	set	of	operation	theatre	
instruments.	We	used	goat	 eyes	 for	 surgical	 training.	 The	
anatomy	of	goat	eyes	closely	resembles	that	of	a	human	eye.	
The	axial	length	is	similar	to	the	human	eye	(24.37	±	1.16	mm).	
The	corneal	diameter	is	similar	to	that	of	a	human’s;	however,	
horizontal	diameter	exceeds	vertical	diameter.	The	optics	of	a	
goat	eye,	thereby	closely	resemble	the	human	eye.	The	main	
difference,	however,	 is	 in	 the	 lens	 thickness.	 It	 is	double	 in	
size,	 approximately	 8	mm,	 in	 the	goat	 eye	when	 compared	
to the human eye.[8,9]	 In	our	 experience,	 after	 removing	 the	
lens,	 the	 posterior	 segment	 viewing	 becomes	 clear.	 This	
makes	goat	eyes	an	ideal	candidate	for	surgical	training.	Basic	

Figure 2: Stepwise detail of tasks to be performed in wet lab and 
simulator with timeline

Figure  1: Schematic diagram showing three‑pronged approach to 
vitreoretinal surgical training



May	2022	 Singh,	et al.:	Vitreo‑retinal	surgical	training	in	COVID‑19	era	 1789

training	of	scleral	buckling,	that	is,	passing	mattress	sutures,	
applying	silicon	explants	(with	two‑way/box	sutures	and	also	
by	 creating	 sclera	 tunnels	using	 a	 crescent	 blade),	 refixing	
of	dislocated/subluxated	 IOLs,	 that	 is,	making	 scleral	flaps/
tunnels,	practicing	different	techniques	of	trans‑scleral	fixated	
intraocular	 lens	 (TSFIOL)	 and	pars	plana	vitrectomy,	 that	
is,	making	sclerotomy	ports	[Fig.	3],	 lensectomy	techniques,	
anterior	vitrectomy,	using	contact	lens	for	vitrectomy	[Fig.	4],	
etc.,	were	 imparted	under	 the	direct	 supervision	of	 senior	
trainees	and	consultants	who	watched	and	guided	the	junior	
trainees	through	the	observer	side‑viewing	tube	of	the	operating	
microscope	stationed	in	the	wet	lab.	Trainees	practiced	each	
step	multiple	times	till	they	felt	confident	in	performing	the	
task	and	to	the	satisfaction	of	the	mentor	consultant.

Simulator training
Surgical	 education	 uses	 simulation‑based	 skills	 training,	
including	3D	representations,	as	a	critical	teaching	approach	
across	most	surgical	specialties.	This	type	of	training	is	thought	
to	 boost	 general	motivation,	 skill	 development,	 and	 skill	
retention.	Especially	when	 trainees’	 exposure	 to	procedural	
skills	is	minimal,	as	in	COVID‑19,	simulator‑based	education	has	
emerged	as	the	primary	approach	for	training	them.	Deliberate	
practice	 on	 the	 simulator	 and	 their	 feedback	 are	 essential	
learning	tools.	It	has	been	shown	to	facilitate	the	acquisition	of	
surgical	skills	and	improve	patient	safety	profiles.[10,11] We used 
the	EyeSi®	Surgical	Simulator	(VRMagic,	Mannheim,	Germany)	
in	which	the	mannequin	head	is	used	to	give	a	natural	feeling.	
This	has	a	computer	interface	connected	to	a	microscope	with	
a	camera,	producing	a	virtual	image	both	on	the	microscope	
and	the	touch	screen.	Internal	sensors	track	the	movements	and	
positions	of	the	surgical	instruments.	The	trainees	needed	to	

complete	an	online	orientation	course	to	familiarize	themselves	
with	the	functioning	of	the	simulator	before	gaining	access	to	it.	
The	simulator	had	different	methods	with	ascending	levels	of	
difficulty	(Tier	A,	Tier	B,	Tier	C).	Initial	simulations	comprised	
of	 learning	 steps	 for	 novice	 surgeons	 aimed	 to	 improve	
ambidexterity,	hand–eye	coordination,	and	psychomotor	skills.	
Moving	in	a	stepwise	manner,	the	trainees	practiced	various	
tasks	like	posterior	hyaloid	detachment,	peripheral	vitrectomies,	
internal	limiting	membrane	peeling	(ILM),	removal	of	epiretinal	
membranes	(ERM),	and	treatment	of	retinal	detachments	with	
silicone	oil	 or	 gas	 tamponade	 [Fig. 5].	 Provision	of	 scleral	
indentation	and	retinal	lenses	aided	in	experiencing	a	realistic	
simulation	of	different	surgical	steps.

Simulator	training	consists	of	different	steps	grouped	into	
different	 levels,	 increasing	difficulty	 levels	 as	one	advances	
from one step to another.

Introduction course	 consists	 of	 an	online	 course	where	
trainees	learn	about	the	different	types	of	vitreoretinal	optics,	
typical	pitfalls	for	beginning	retina	surgeons,	and	the	basics	of	
posterior segment surgery.

Beginner course consists	 of	 the	 following	 levels/steps,	
that	 is,	 navigation	 and	 instruments,	 non‑dominant	 hand,	
bimanual	navigation,	posterior	hyaloid	detachment,	epiretinal	
membrane,	and	internal	limiting	membrane	peeling.

Advanced course	consists	of	the	following	levels/steps,	that	
is,	navigation	and	instruments,	non‑dominant	hand,	posterior	
hyaloid	detachment,	 epiretinal	membrane,	 internal	 limiting	
membrane	peeling,	and	retinal	detachments.

Feedback	on	performance	is	pivotal	in	simulation	training	to	
cultivate	motivation	during	skill	acquisition.	It	is	provided	(1)	
automatically	 and	 immediately	 by	 the	 simulator	 software	
itself,	(2)	by	the	instructor	giving	verbal	feedback	during	and	
after	the	training.	However,	an	effective	simulation	program	for	

Figure 4: Intraoperative microscope view of pars plana lensectomy 
being performed in goat’s eye (a) Aspiration of triamcinolone with 
cutter (b) Detached retina (green arrow) with iatrogenic retinal break 
(yellow arrow) (c)
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a

Figure 3: A trainee performing pars plana lensectomy and vitrectomy 
on goat’s eye in wet lab (a) Sclerotomy ports on goat eye in wet lab 
(b) Intraoperative view of pars plana lensectomy being performed in 
goat’s eye (c)

cb

a
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the	new	setup	will	include	both	initial	setup	costs	(microscopes,	
equipment)	and	ongoing	maintenance	for	consumables.	It	might	
be	helpful	to	emphasize	that	simulation	may	be	a	costly	affair,	
but	it	enhances	the	trainee’s	skills,	and	gives	better	opportunities	
to	acquire	skills	in	COVID‑19‑like	situations.	Various	types	of	
feedback	can	be	habituated	to	tailor	the	trainee’s	abilities	and	
sentiments	during	the	skill	cognition	process.

Laser photocoagulation using a 3D printed model eye
Laser	photocoagulation	(LP)	involves	a	precise	and	concentrated	
application	of	high‑energy	 light	 to	 the	 retinal	 tissue.	LP	has	
become	an	integral	part	of	VR	practice	and	is	used	to	treat	several	
posterior	segment	disorders:	diabetic	retinopathy,	vein	occlusion,	
retinal	neovascularization	 secondary	 to	occlusive	vasculitis,	
central	 serous	chorioretinopathy,	etc.	Performing	LP	requires	
skillful	technique,	and	VR	trainees	should	be	trained	for	the	same.	
The	two	essential	skills	that	need	to	be	mastered	before	doing	
retinal lasers are orientation to the inverted and laterally reversed 
retinal	image	seen	through	the	contact	lens	and	the	ability	to	focus	
the	aiming	beam	on	the	retina.	The	apprentice	model	of	training	
has	been	traditionally	used	to	teach	LP	to	the	trainees.

Shutting	down	of	OPDs	in	the	current	pandemic	restricted	
the	opportunities	for	learning	LP	for	the	trainees.	To	overcome	
this,	we	used	a	3D	printed	model	to	train	our	fellow	trainees	
for	performing	LP.	3D	printed	model	eye	(Reti	Eye,	Aurolab	®)	
is	a	 simple,	 cost‑effective,	 and	 reusable	model	eye	 for	early	
training in LP.

3D	 printed	model	 eye	 consists	 of	 two	 interlocking	
hemispheres;	the	upper	half	is	printed	using	a	flexible	material:	
TPU	(thermoplastic	polyurethane).	The	lower	half	is	made	from	
plastic	filament	material,	that	is,	PLA	(polylactic	acid).	A	fundus	
image	printed	on	a	polyethylene	terephthalate	glycol	(PETG)	

sheet	gives	a	realistic	view	of	the	posterior	segment.	This	sheet	
can	be	easily	changed,	thus	allowing	the	same	model	eye	to	
be	used	multiple	times	by	various	trainee	surgeons.	The	3D	
printed	eye	is	fixed	using	a	metallic	handle	upon	a	slit‑lamp	
laser delivery system [Fig.	6].

The	3D	printed	 eye	model	with	PETG	film	provides	 an	
excellent	alternative	for	laser	practice.	The	laser	spots	resemble	
those on the human retina [Fig.	7].

C. Hands-on transfer of surgical skills in OR
After	learning	the	basic	principles	of	VR	surgery	and	training	
on	goat	eyes,	and	simulators	to	perfect	hand‑eye	coordination	
and	psychomotor	skills,	the	next	step	is	a	hands‑on	transfer	of	
surgical	skills	to	fellow	trainees	under	the	direct	supervision	
of	a	VR	consultant	in	the	OR.

Stepwise	surgical	training	was	imparted:

Step	 I:	Applying	 sclera	 buckle;	making	 and	 closing	
sclerotomy	ports.

Step	II:	Performing	core	vitrectomy.

Step	III:	Learning	technique	of	staining,	inducing	posterior	
vitreous	detachment

Step	 IV:	Performing	fluid	air	 exchange	 (FAE),	 silicon	oil	
tamponade.

Step	 V:	 Learning	 technique	 of	 phacofragmentation,	
intraocular	foreign	body	removal.

Step	VI:	Learning	 complex	 tasks	 like	 ILM/ERM	peeling,	
managing	complex	retinal	detachments.

This	stepwise	approach	is	a	systematic	way	of	imparting	
surgical	training	to	fellow	trainees.

The	trainees	are	mentored	by	the	senior	VR	surgeons.	They	
can	move	to	the	next	step	only	after	it	has	been	approved	the	
mentor.	Mastering	one	surgical	step	at	a	time	in	direct	guidance	
of	their	faculty/surgical	mentors	gives	them	confidence	and	is	
an	objective	method	of	learning	correct	surgical	techniques.	The	
trainees	moved	to	learn	complex	surgical	skills	after	acquiring	
basic	ones	in	an	orderly	manner.	As	surgical	experience	grows,	

Figure 5: Snapshots of various tasks performed by fellow trainees on 
Eyesi Surgical Simulator. Panel A shows induction of posterior vitreous 
detachment after staining of posterior hyaloid using suction of cutter. 
Peripheral vitreous dissection with sclera depression is shown in 
Panel B. Internal limiting membrane and epiretinal membrane peeling 
are shown in Panels C and D, respectively
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Figure 6: The 3D printed model eye is fixed in place using a metallic 
handle upon slit‑lamp laser delivery system (a and b) A trainee 
practicing laser photocoagulation (c)
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a



May	2022	 Singh,	et al.:	Vitreo‑retinal	surgical	training	in	COVID‑19	era	 1791

the	 fellow	becomes	 independent,	 and	 the	 faculty/surgical	
mentor performs a supervisory role.

Any	 surgical	 program	 comprises	 four	 levels	 of	 fellow	
training:
I. 	Consultant	performing	surgery,	trainee	assisting:	Surgical	

training	starts	with	trainees	helping	and	observing	their	
surgical	mentors.

II. 	Trainee	doing,	consultant	scrubbed,	and	assisting:	Trainees	
start	performing	steps/tasks	under	direct	supervision	and	
guidance	of	their	mentors.

III.		The	trainee	doing,	consultant	in	the	operation	theater	(OT)	
lounge	monitoring	on	TV:	Once	the	trainee	masters	basic	
surgical	skills,	they	start	performing	surgeries	independently	
while	the	consultant	monitors	on	TV	in	OT	lounge.

IV.		Trainee	doing,	 consultant	 in	his	OPD/office:	As	 trainees	
become	 trained	 and	gain	 confidence,	 they	 can	perform	
surgeries	 independently	while	 faculty/surgical	mentors	
are	just	a	call	away	if	the	need	arises.

Feedback from fellow trainees
Throughout	 the	 training	program,	 the	 trainees	maintained	
surgical	 logbooks	 and	 evaluation	 sheets	 of	 surgical	 tasks	
performed	by	them	duly	signed	by	the	attending	consultant,	in	
which	they	recorded	their	experience	and	learning	from	each	case.

The	trainees	trained	on	the	simulator	and	in	the	wet	lab,	and	
felt	confidant	while	doing	actual	surgeries	in	the	operating	room	
later.	The	stepwise	approach	to	the	surgical	training	helped	to	gain	
efficiency	in	complex	tasks/procedures.	Positive	feedback	from	the	
trainees	highlights	that	vitreoretinal	surgical	training	programs	
need	to	evolve	to	address	the	demands	of	the	current	era.

Discussion
Historically	 vitreoretinal	 surgical	 training,	 like	 other	
surgical	 specialties,	was	 based	 on	 a	Halstedian	model	 of	
apprenticeship	 learning.	 Trainees	 completing	 a	minimum	

number	of	surgical	procedures	are	assumed	to	be	competent.	
However,	 due	 to	 inconsistent	 levels	 of	 knowledge	 and	
skills	gained	because	of	variations	in	clinical	exposure	and	
educational	 opportunities,[12]	 using	 the	 total	 number	 of	
procedures	 that	 a	 trainee	 has	 performed	 as	 a	 benchmark	
for	 talent	 is	problematic.	Quantity	does	not	always	equate	
to	quality.	Furthermore,	there	are	growing	ethical	concerns	
over the use of patients for training purposes.[13]	The	current	
scenario,	changing	clinical	scenario,	and	professional	values	
highlighted	the	need	to	review	this	approach	even	before	the	
pandemic.[14]	Of	late,	there	has	been	a	trend	of	migration	from	
an	 apprenticeship	model	 to	 a	 competency‑based	model	 in	
postgraduate	medical	education.	Greater	importance	is	now	
being	placed	on	formally	incorporating	surgical	simulation	in	
the training of surgeons. This transition in the methodology of 
surgical	training	has	only	been	fast‑forwarded	in	the	current	
pandemic	because	of	the	drying	up	of	surgical	opportunities	
for the trainees.

Kirby	was	the	first	to	propose	a	surgical	wet	lab	model	for	
ophthalmic	surgical	training	in	1966.[15]	Since	then,	the	residency	
training	programs	throughout	the	world	have	incorporated	wet	
lab	training	to	help	trainees	acquire	surgical	competence	and	
master	essential	skills	required	for	intraocular	procedures.[16,17] 
A	systematic	and	structured	wet	lab	training	curriculum	has	
been	shown	to	reduce	the	rate	of	complications	and	improve	
the	cataract	surgical	outcome	in	trainee	surgeons.[18,19]	Similarly,	
a	wet	lab	setting	has	been	used	to	demonstrate	and	teach	the	
technique	of	sclera	buckling[20]	and	vitrectomy.[21–23]

In	our	program,	wet	 lab	 training	on	goat	 eyes	using	 an	
ophthalmic	microscope	 and	 vitrectomy	machine	 helped	
trainees	develop	hand–eye	coordination	and	the	psychomotor	
skills required for vitreoretinal surgery. The trainees felt 
confident	 and	 better	 equipped	when	 they	 later	 started	
performing	surgical	steps	on	patients	in	the	OR.

Vitreoretinal	surgery	involves	learning	special	skills	and	
performing	tasks,	all	of	which	are	difficult	to	master	in	a	wet	
lab	alone	using	goat	eyes.	Simulator	training	helps	filling	up	
this	lacuna	by	providing	a	near‑actual	surgical	environment	
for training. Hunter et al.[24]	first	reported	computer‑simulated	
ocular	 surgery	 in	 1993.	 Hikichi	 et al.[25]	 first	 described	
the	 use	 of	 a	 simulator	 for	 vitreoretinal	 surgical	 training.	
Simulator	 training	allows	for	performing	complex	surgical	
tasks	without	 compromising	 patient	 safety	 and	medical	
ethics	 involving	patients.[26,27]	Also,	 the	 simulator	 acts	 as	 a	
thoroughly	validated	surgical	training	tool	with	minimal	risk	
of	bias.[28,29]	EyeSi®Surgical	Simulator	(VRMagic,	Mannheim,	
Germany)	has	been	shown	to	play	a	helpful	role	in	acquiring	
a	variety	of	surgical	skills.[30–33]	Feedback	from	fellow	trainees	
from	our	center	highlighted	the	beneficial	role	of	simulator	
training in developing VR skills. The trainees felt they were 
more	oriented	and	prepared	for	surgical	tasks	post	simulator	
training.

Currently,	there	is	a	lack	of	literature	on	the	effectiveness	of	
skill transfer from virtual reality environment to the operation 
room for vitreoretinal surgeries. Whether the preparation at 
the	 simulator	 affects	 the	 surgical	performance	or	 improves	
actual	pars	plana	vitrectomy	 (PPV)	performance	 in	 retinal	
reattachment	 surgery	 is	 still	 unknown.	Deuchlers	 et al.[34] 
studied	the	efficacy	of	 the	virtual	reality	 training	simulator	
Eyesi in preparing surgeons for performing pars plana 
vitrectomies.	They	found	a	statistically	significant	relationship	

Figure 7: Inside view of the 3D printed model eye. Fundus image 
captured using Visupac, Carl Zeiss fundus camera shows polyethylene 
terephthalate glycol (PETG) sheet prior to laser photocoagulation (a) 
the model can be used to practice macular photocoagulation (b) or 
pan‑retinal photocoagulation (c and d)
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between	the	performance	at	the	simulator	and	in	the	operating	
room.

In	our	program,	we	observed	a	faster	adoption	of	skills	and	
more	talent	in	performing	surgical	tasks	post	simulator	training	
by	the	trainees.	However,	these	were	subjective	measures,	and	
we	could	not	use	an	objective	standard	to	ascertain	the	efficacy	
of simulator training. Further studies are needed to support 
the transfer of skills from the simulator to the operating room. 
We	are	designing	such	studies	to	see	whether	performance	on	
a	simulator	can	be	reciprocated	in	the	actual	situation.

Eyeball	models	for	surgical	training	have	been	previously	
described.	An	eyeball	model	created	using	a	ping	pong	ball	
for	practice	for	slit‑lamp	laser	photocoagulation	described	by	
Ganne et al.[35]	developed	a	low‑cost	model	using	pre‑printed	
fundus images on paper to impart training in retinal lasers 
and	 fundus	 photography.	 Similarly,	 Pugalendhi	 et al.[36] 
recently	developed	a	plastic	model	eye	for	retina	laser	using	
additive	manufacturing.	Chhabra	 et al.[37]	 developed	 a	 3D	
printed	model	 eye,	 RetiSurge,	 for	 enabling	 vitreoretinal	
surgical	 training.	Damodaran	 et al.[38]	 used	 citrus	 lemon	
markings	of	the	surface	anatomy	of	eyeballs	made	using	a	
marker	pen	 to	 teach	 suturing	 skills	 for	 sclera	buckle.	Our	
training	program’s	3D	printed	eye	model	enabled	the	trainees	
to	practice	LP	and	orient	themselves	to	image	inversion	and	
laser	beam	focusing.

Wet	 lab	 and	 simulator	 training	 act	 as	 a	warm‑up	 or	
preparatory	measure,	 and	 the	 ultimate	 aim	 is	 to	 train	
the fellow trainees for vitreoretinal surgeries in patients. 
Hands‑on	transfer	of	surgical	skills	to	trainees	under	the	direct	
supervision	of	 a	VR	consultant	 in	 the	OR	 remains	 the	gold	
standard	in	VR	training.	However,	stepwise	training	of	surgical	
steps	is	a	useful	approach	to	master	individual	skills	before	
performing	independent	procedures.	This	also	gives	confidence	
and	reduces	stress	from	novice	surgeons.	Our	trainees	felt	this	
approach	to	be	beneficial	in	improving	their	surgical	skills.

Conclusion
To	 conclude,	 reforms	 in	 VR	 surgical	 training	 programs	
were	 long	due,	with	 their	need	only	being	more	 felt	 in	 this	
pandemic.	The	need	of	the	hour	is	a	multi‑pronged	approach	
to	impart	surgical	training	to	fellow	trainees.	The	COVID‑19	
global	pandemic	era,	on	the	one	hand,	has	disrupted	training	
programs worldwide while at the same time provided us with 
the	opportunity	to	evolve	and	formulate	residency	programs	
for	the	future	that	offers	practical	training	and	are	independent	
of	the	patient	flow.	It	is	high	time	that	we	invest	in	recharting	
our	 surgical	 training	 programs	 to	 produce	 competent	
vitreoretinal surgeons of the future.
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