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Surgical Technique

‘Stop‑and‑Slide’ technique for trocar insertion during lens-sparing vitrectomy 
for retinopathy of prematurity

Mangat Ram Dogra, Simar Rajan Singh, Deeksha Katoch, Mohit Dogra, Bruttendu Moharana, Sahil Jain

The	modern‑day	trocar	cannula	systems	meant	for	adult	eyes	pose	a	challenge	in	infant’s	eyes	with	stage	4	
retinopathy	of	prematurity	(ROP)	undergoing	lens‑sparing	vitrectomy.	This	is	primarily	owing	to	the	length	
of	the	trocar,	globular	lens,	smaller	axial	length,	and	anteriorly	displaced	retina.	We	describe	an	inexpensive	
modification	of	the	technique	of	trocar	insertion	in	such	cases	wherein	the	trocar	is	inserted	partially	till	the	
cannula	impinges	the	sclera	and	thereon,	the	cannula	slides	over	the	trocar	into	the	vitreous	cavity.	This	
obviates	the	need	for	complete	insertion	of	the	trocar	into	the	vitreous	cavity	and	hence	limits	the	chances	
of	inadvertent	injury	to	the	crystalline	lens	or	the	anteriorly	lifted	retina.	We	have	experience	in	using	this	
technique	in	52	eyes	of	44	infants	over	the	past	2	years	with	no	episode	of	iatrogenic	lens	touch	or	retinal	
break	during	trocar	insertion.
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Tractional	retinal	detachment	(TRD)	related	to	retinopathy	of	
prematurity	(ROP)	is	a	surgical	challenge.	Despite	the	success	
of	 laser	photocoagulation,	 5–10%	of	 eyes,	 especially	 those	
with	aggressive	posterior	ROP	and	disease	in	zone	1,	progress	
to	 TRD	 requiring	 surgical	management.[1‑3]	 Lens‑sparing	
vitrectomy	 (LSV)	using	Micro	 Incision	Vitrectomy	System	
(MIVS)	has	gained	wide	acceptance	with	success	rates	between	
82–97%	in	advanced	ROP.[4‑6] The smaller gauge of instruments 
has	several	potential	advantages	while	gaining	access	to	the	
fibrovascular	 tissue	 in	 these	 small	 eyes.	Higher	 cut	 rates,	
smaller	internal	diameters,	port	placement	close	to	the	tip,	and	
controlled	vacuum	of	cutters	allow	superior	cutting	efficiency	
and	lesser	vitreoretinal	traction	even	when	working	close	to	
the	surface	of	the	retina.

Keeping	 in	mind	 the	plethora	of	possible	 advantages	of	
MIVS	for	ROP,	the	main	challenge	remains	the	placement	of	
the	cannulas.	The	trocar	cannula	systems	for	MIVS	available	
today	are	designed	for	adult	eyes.	The	infants’	eyes	are	vastly	
different	in	anatomy	from	the	adult	counterparts.	First,	the	pars	
plana	is	poorly	developed	and	the	entry	has	to	be	much	anterior	
through	the	pars	plicata.	Second,	the	lens	is	more	globular	and	
occupies	a	larger	proportion	of	the	eyeball.	Both	these	reasons	
along with the shorter axial length and anteriorly pulled up 
retina	lead	to	a	reduced	working	space	and	higher	chances	of	
iatrogenic	lenticular	and	retinal	injury.[7,8] Shorter instruments 
have	been	developed	by	Alcon	(Alcon	Laboratories	Inc.,	Fort	

Worth,	Texas,	USA)	and		Dutch	Ophthalmic	Research	Center	
(DORC,	Zuidland,	The	Netherlands)	keeping	 these	 eyes	 in	
mind.	However,	the	Alcon	instruments	require	a	direct	scleral	
cut	down	without	the	use	of	trocar	cannula,	hence	taking	away	
the	 advantages	 of	 a	 closed	vitrectomy	 system.	The	DORC	
instruments	have	trocar	cannulas	with	25%	shorter	length	but	
the	same	is	available	only	in	27	gauge.	Previous	attempts	have	
been	made	by	researchers	to	shorten	the	length	of	currently	
available	 25‑gauge	 trocar	 cannula	 systems	with	 the	use	 of	
spacers.[9,10]	However,	they	have	their	limitations	and	require	
extra	instrumentation,	hence	adding	to	the	surgical	cost	and	
time.	 To	 overcome	 these	 problems,	we	describe	 a	 simple	
‘stop‑and‑slide’	 technique	 for	 trocar	 insertion	with	 standard	
instrumentation in these eyes to prevent inadvertent injury to 
both	the	crystalline	lens	and	the	lifted	retina.

Surgical Technique
Examination	under	 anesthesia	 is	 done	 before	 starting	 the	
procedure	 to	 look	 for	 the	 extent	of	detachment	behind	 the	
crystalline	lens	and	to	identify	safe	areas	for	trocar	insertion.	
The	 child	 is	 draped	with	 aseptic	 precautions.	A	 localized	
conjunctival	 peritomy	 is	 done	 in	 the	 area	 of	 the	 intended	
sclerotomies	 [Video	 1].	Alternatively,	 transconjunctival	
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by	us	using	this	technique,	10	eyes	had	stage	4A	ROP	and	42	
had	stage	4B.	None	of	the	cases	had	any	incident	of	iatrogenic	
lens	touch	or	retinal	break	during	the	 insertion	of	 the	trocar	
cannula	system.	There	was	no	failure	of	insertion	or	incident	
of	serous	choroidal	during	the	surgery.

The	need	 for	 special	modifications	 in	 the	 technique	 for	
accessing	the	vitreous	cavity	in	infants	has	been	felt	previously	
also.	An	ab	interno	incision	was	described	to	release	anterior	
retinal	traction	before	direct	insertion	of	instruments	through	
the	 sclerotomies	without	 the	 use	 of	 cannulas.[14] Though 
commonly	applied,	this	approach	takes	away	the	advantages	
of	 closed	 system	vitrectomy	provided	by	 the	valved	 trocar	
cannula	 systems.	The	 incision	maneuver	with	 the	help	of	 a	
microvitreoretinal	blade	also	runs	a	significant	risk	of	damage	
to	the	posterior	lens	capsule	or	the	retina.	To	facilitate	the	use	of	
trocar	cannula	system	in	such	situations,	Babu	et al.[9]	described	
the	use	of	a	trimmed	42‑silicon	band	inserted	over	the	trocar	
cannula	to	act	as	a	spacer	and	thereby	reducing	the	effective	
length	of	the	25	gauge	cannula.	However,	an	inherent	drawback	
of	 this	method	 is	 the	blunting	of	 the	 trocar	while	piercing	
through	 the	 silicon	band	 for	 insertion	over	 the	 cannula.	To	
overcome	this,	Wong	et al.[10]	suggested	the	use	of	270‑silicone	
Watzke	 sleeve	 inserted	 twice	 over	 the	 trocar	 cannula	 as	 a	
spacer.	This	was	again	a	time‑consuming	procedure,	requiring	
special	 instrumentation	and	preparation.	The	basic	problem	
with	 the	use	of	 trocar	 cannula	 system	 in	pediatric	 eyes	 lies	
with	 the	 length	of	 the	 sharp	 trocar	going	 into	 the	 eye.	The	
techniques	described	previously	by	using	different	materials	
as	spacers,	reduce	the	effective	length	of	both	the	trocar	and	the	
cannula.	This	increases	the	chances	of	inadvertent	sub‑retinal/
suprachoroidal	migration	of	the	cannula	during	the	surgery,	a	
complication	encountered	by	the	authors	themselves.[9]

Our	technique	is	relatively	easy	to	put	into	use.	It	requires	no	
new	material	or	instrumentation.	It	is	a	simple	modification	of	
the	step	every	vitreoretinal	surgeon	is	accustomed	to.	Hence,	it	
has	a	short	learning	curve.	Despite	these	potential	advantages,	
not	all	stage	4	ROP	cases	may	be	suitable	to	approach	with	
this	technique.	Cases	with	anterior	retinal	tractional	folds	in	
close	proximity	to	the	crystalline	lens	and	extensive	anterior	
fibrosis	may	still	require	a	primary	lensectomy	through	a	more	
anterior	limbal	approach.	A	good	pre‑operative	examination	
under	anesthesia	by	the	surgeon	to	identify	the	safe	quadrants	
remains	paramount	to	prevent	any	iatrogenic	retinal	injury.	

Conclusion
To	conclude,	in	our	experience,	the	‘stop‑and‑slide’	technique	
appears	to	provide	an	optimal	gateway	to	the	vitreous	cavity	
in	selected	eyes	with	stage	4	ROP.
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Discussion
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Figure 1: Animation stills describing the stop‑and‑slide technique for 
trocar insertion in eyes with retinopathy of prematurity undergoing 
lens sparing vitrectomy. (a) Complete insertion of the trocar into the 
vitreous cavity as in adults runs the risk of iatrogenic retinal injury in 
infants’ eyes. (b) A simple modification wherein the surgeon stops once 
the trocar is partially inserted and the cannula impinges on the sclera. 
(c) The body of the cannula is held with a forcep and the cannula is slid 
into the vitreous cavity over the trocar. (d) The trocar is then removed 
with the cannula placed in situ
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Commentary: Entry sites and access 
in retinopathy of prematurity 
surgery: How important are they?

Correct	 placement	 of	 sclerotomies	 is	 the	 primary	 and	
probably	 the	most	 important	 step	 in	 vitrectomy	 for	 a	
non‑rhegmatogenous	retinal	detachment	(RD)	or	vitrectomy	
in	the	presence	of	a	clear	crystalline	lens.	Inappropriate	port	
placement	 can	 not	 only	 cause	 damage	 to	 the	 crystalline	
lens	anteriorly	or	 the	retina	posteriorly	but	also	can	 lead	 to	
complications	related	to	inconvenient	instrument	positioning	
and	difficulty	in	accessing	desired	tissues.	This	 is	especially	
true	while	dealing	with	tiny	retinopathy	of	prematurity	(ROP)	
eyes	where	there	is	uncertainty	and	variation	in	location	of	the	
ora	serrata	and	configuration	of	RD.

To	avoid	sclerotomy	related	complications,	it	is	necessary	
to	understand	anatomy	of	the	infant	eye	and	patho‑anatomy	
of	ROP.

In	 infants,	 the	 eye	 is	 smaller, the	 palpebral	 fissure	 is	
narrower	but	the	lens	is	much	larger.	The	sclera	is	thin,	has	
more	elasticity,	and	is	less	stiff.	The	pars	plana	is	also	under	
developed.

Generally	in	growing	eyes,	the	pars	plana	length	correlates	
closely	with	 the	 axial	 length	 and	 postconceptional	 age.	
Contrary	 to	 this,	 in	 eyes	with	ROP,	 anterior	 growth	 and	
ora–limbal	distance	is	reduced	for	first	few	weeks.[1] The ora to 
limbus	distance	is	least	nasally	and	maximum	superiorly.	For	
safe	entry	in	vitreous	cavity,	it	is	recommended	to	anteriorize	
the	 nasal	 sclerotomy	 by	 0.25–0.5	mm	or	 to	 displace	 it	 as	
superiorly	as	possible.[2]

Considering	 the	uncertainty	 of	 the	 ora	 serrata	 location	
and	 RD	 configuration,	 a	 thorough	 fundus	 evaluation	
can	 be	 performed	 using	 indirect	 ophthalmoscope	 under	
general	 anaesthesia	 to	 assess	 extent	 and	 configuration	 of	
RD	 for	 selection	 of	 sclerotomy	 sites.	Alternatively,	 scleral	

transillumination	 can	 be	 used	 intraoperatively	 to	 choose	
potential	site	for	sclerotomy.[3]

Although	 there	 are	 no	 clear	 guidelines	 about	 selection	
of	 the	 gauge,	 smaller	 gauge	 vitrectomy	 systems	 (MIVS)	
have	 certain	distinct	 advantages.	Owing	 to	 the	 immature	
pars	 plana	 and	 the	 size	 of	 the	 eye,	 few	 surgeons	 prefer	
two‑port	vitrectomy.	But	with	MIVS,	all	three	sclerotomies	
can	effectively	be	placed	in	an	area	limited	by	an	otherwise	
narrow	palpebral	 fissure.	 The	 trocar‑cannula	 system	 also	
allows	free	exchange	of	instruments	across	all	sclerotomies	
for	better	access	along	all	the	meridians.

The	pathology	 to	be	 addressed	determines	 the	need	 for	
cannula.	Cannula	can	be	avoided	at	one	or	more	entry	sites,	in	
eyes	with	anticipated	anterior	dissection.	If	the	detached	retina	
is	pulled	up	in	the	areas	of	intended	sclerotomies,	the	entry	
can	be	shifted	to	an	unconventional	locations	and	the	surgeon	
may	have	to	sit	on	one	side.

In	 premature	 infants,	 an	 entry	 site	 closer	 to	 the	
limbus	(0.5	mm)	is	more	appropriate	to	avoid	damage	to	the	
retina.	During	entry,	the	microvitreoretinal	blade	or	trocar	can	
be	directed	parallel	to	the	visual	axis.	However	in	eyes	with	
adequately	lasered	peripheral	retina,	sclerotomies	can	safely	
be	made	at	1.0	or	1.5	mm	posterior	to	the	limbus	to	minimize	
the	risk	of	lens	damage.[4]

Although	a	stepped	entry	gives	better	self‑sealing	effect,	in	
premature	infants	the	sclera	is	extremely	thin	and	the	incision	
is	practically	almost	uniplanar.	Transconjuctival	25	or	27	gauge	
sclerotomies	can	still	be	self‑sealing	in	these	eyes.	However,	
it	is	important	to	check	for	leakage	at	the	end	of	surgery	and	
sclerotomies	are	preferably	sutured,	if	needed.[5]

In	 eyes	with	 stage	 5	ROP	with	 anteriorly	pulled	 retina,	
there	is	no	space	for	safe	pars	plicata	entry.	Also	in	few	stage	
4	ROP	eyes,	the	fibrous	tissues	cannot	be	adequately	dissected	
without	lens	damage.	In	these	eyes,	trans‑limbal	or	clear	corneal	
entry	is	preferred	for	combined	vitrectomy	and	lensectomy.	
The	infusion	can	be	through	self‑retaining	20	gauge	anterior	
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