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Reversal of  laser in situ keratomileusis 
interface fluid after  Descemet 
stripping automated endothelial 
keratoplasty for  pseudophakic 
bullous keratopathy

Arjun Srirampur, Anupama Kalwad, 
Tarannum Mansoori, Satish Agraharam

To	 report	 a	 case	 of	 interface	 fluid	 syndrome	 (IFS)	 after	
laser-assisted	 in situ	 keratomileusis	 (LASIK)	 in	 a	 patient	 with	
Anterior	 chamber	 intraocular	 lens	 (ACIOL)	 induced	 corneal	
decompensation	 treated	 with	 Descemet’s	 stripping	 automated	
endothelial	 keratoplasty	 (DSAEK).	At	 6	months	 follow-up,	 the	
cornea	 became	 clear	 with	 improvement	 in	 visual	 acuity	 and	
resolution	of	interface	fluid.

Key words:	 Anterior	 chamber	 intraocular	 lens,	 Descemet’s	
stripping	automated	endothelial	keratoplasty,	interface	fluid

Interface	fluid	accumulation	has	been	described	as	a	flap-related	
complication	 after	 laser-assisted	 in situ keratomileusis 
(LASIK).[1,2]	 Steroid-induced	 ocular	 hypertension	 (OHT)	
and	 low	 endothelial	 cell	 density	 have	 been	 identified	 as	
etiological	 factors.[3,4]	We	 present	 an	 unusual	 case	 of	 a	
patient	with	persistent	 interface	fluid	 after	 LASIK,	which	
was	performed	 to	 reduce	 the	 residual	 refractive	 error	 after	
multifocal	 intraocular	 lens	 (MFIOL)	 implantation,	which	
was	 exchanged	with	 an	 anterior	 chamber	 intraocular	
lens	(ACIOL).	The	interface	fluid	did	not	resolve	medically	and	
eventually	needed	Descemet-stripping	automated	endothelial	

keratoplasty	(DSAEK)	combined	with	IOL	exchange.	To	the	
best	of	our	knowledge,	 this	 is	 the	first	 case	 reported	 so	 far	
where DSAEK was performed to treat the persistent IFS after 
LASIK	caused	by	ACIOL	induced	endothelial	decompensation.

Case Report
A	47-year-old	man	presented	with	 complaints	 of	 gradual,	
painless	diminution	of	vision	in	his	left	eye	(LE)	for	the	past	
few	years.	He	had	undergone	several	ocular	interventions	in	his	
left	eye	over	the	period	of	9	years	before	arriving	at	our	clinic.	
Phacoemulsification	and	MFIOL	lens	implantation	had	been	
carried	out	in	2009,	followed	by	LASIK	in	a	month	to	correct	
the	 residual	 refractive	error,	 and	 later	MFIOL	explantation,	
followed	 by	 anterior	 chamber	 intraocular	 lens	 (ACIOL)	
implantation	 in	 2015	 at	 the	 same	 center.	 The	 reason	 for	
MFIOL	explantation	was	not	known.	His	best	corrected	visual	
acuity	(BCVA)	in	LE	at	presentation	was	counting	fingers	at	1	
metre	and	intraocular	pressure	(IOP)	was	14	mm	Hg	measured	
with Goldmann applanation tonometer.

Slitlamp	examination	of	 the	LE	showed	a	diffuse	haze	
and	 edematous	 cornea	with	 a	 large	 peripheral	 anterior	
synechiae	from	1’o	clock	to	2’o	clock	position	and	ACIOL	
tilted	 anteriorly	 in	 the	 superior	 half	 of	 the	AC	 from	
10’o	 clock	 to	 2’o	 clock	 position	with	 a	 patent	 peripheral	
iridotomy [Fig.	 1a].	Careful	 slit	 lamp	 examination	 of	 the	
cornea	showed	a	flap	and	fluid	pocket	in	the	anterior	1/3	
stroma [Fig.	 1b].	 The	 same	was	 confirmed	 on	Anterior	
segment	optical	coherence	tomography	(ASOCT)	(RTVue	XR	
100	Avanti	OCT,	OPTOVUE,	Fremont,	CA,	USA)	[Fig. 2a]. 
The	 fluid	 pocket	was	 identified	 to	 be	 the	 interface	 fluid	
under	the	LASIK	flap.	Central	pachymetry	was	660	microns	
with	a	flap	thickness	of	129	microns	and	a	interface	fluid	
of	64	microns.	IOP	recording,	Repeated	in	the	periphery	of	
the	cornea,	was	12	mm	Hg.

IFS	after	LASIK	was	diagnosed	and	patient	was	prescribed	
topical	 brimonidine	 tartrate/timolol	maleate	 ophthalmic	
solution	(0.2%/0.5%)	twice	daily.

Mangesh.Kamble
Rectangle



October	2019	 	 1741Case Reports

After	 a	month,	 IOP	had	 reduced	 to	 04	mm	Hg	but	 the	
interface	fluid	persisted.	With	the	knowledge	that	flap	edema	
and	 interface	fluid	 can	persist	despite	well	 controlled	 IOP	
and	it	may	be	due	to	poor	endothelial	cell	function,	specular	
microscopy	of	both	eyes	was	performed.	It	showed	endothelial	
cell	density	of	LE	-	400	cells/mm2	and	RE-	2400	cells/mm2	with	
a disorganised endothelial morphology in the LE. The patient 
underwent	ACIOL	 explantation	with	 retropupillary	fixed	
posterior	chamber	 iris	 claw	IOL	 implantation	with	DSAEK,	
3 months after the initial presentation.

Under	local	anaesthesia,	a	temporal	sclero-corneal	tunnel	
incision	was	made	to	explant	the	ACIOL	and	a	20	G	vitrector	
for	anterior	vitrectomy.	Iris	claw	IOL	(Excel	lens,	Chennai)	
of	 power	 +	 21	D	 (measured	with	 SRK/II	 formula	 and	A	
constant	of	117.2)	was	enclaved	behind	the	iris	at	12	and	6’o	
clock	position.	A	7.5	mm	central	descemetorrhexis	was	done.	
An	8	mm	donor	lenticule	from	precut	cornea	was	trephined,	
pushed	into	the	AC	over	a	lens	glide	and	floated	with	an	air	
bubble	placed	in	anterior	chamber.	4	midperipheral	paracentral	
corneal	venting	incisions	were	made	to	drain	out	the	interface	
fluid.	The	scleral	wound	was	sutured	with	10-0	nylon	sutures	
and	a	bandage	 contact	 lens	 (BCL)	was	placed	at	 the	end	of	
surgery.

Post	 operatively	 the	 patient	was	 prescribed	 a	 topical	
moxifloxacin	 0.5%	6	 times	 a	day.	Topical	prednisolone	 1%	
was	prescribed	 starting	with	 8	 times	 /day	 	 for	 a	week	and		
gradually	tapered.	During	follow-up,	the	lenticule	was	found	
to	be	attached	but	the	interface	fluid	failed	to	clear	despite	the	
IOP	being	well	controlled	[Fig.	2b].	At	6	months,	the	interface	
fluid	cleared	completely	with	a	clear	cornea	[Figs.	1c	and	2c].	
The	BCVA	was	6/36	and	IOP	10	mmHg.

Discussion
Retreatments	after	a	multifocal	IOL	may	be	due	to	variability	
in	 the	 effective	 lens	position,	 IOL	 centration,	 IOL	 tilt	 and	
surgically	induced	astigmatism,	all	of	which	may	contribute	
to	the	residual	refractive	error.	Patient	factors	may	include	an	
inability	to	adapt	to	the	IOL	due	to	pupil	size.[5] Reported rates 
of	enhancement	to	reduce	residual	refractive	error	range	from	
5.24%	to	23.66%,	mostly	in	the	form	of	LASIK.	If	symptoms	
are	severe	and	due	to	the	multifocal	design,	then	exchanging	
of the IOL is done.[6]

Our	patient	 after	MFIOL	 implantation	first	 underwent	
LASIK	 to	 reduce	 the	 residual	 refractive	 error	 and	 as	 the	
symptoms	persisted	needed	an	IOL	exchange	later.	Interface	
fluid	 syndrome	 (IFS)	 is	 a	 rare	 but	 serious	 condition	 that	
occurs	 in	 eyes	which	 have	 undergone	 lamellar	 corneal	
refractive	 surgery.	Accumulation	 of	 fluid	within	 a	LASIK	
interface	has	most	often	been	attributed	 to	 raised	 IOP	but	
may	be	due	to	endothelial	decompensation.	The	IFS	usually	
resolves	with	normalization	of	the	IOP	or	return	of	normal	
endothelial	cell	function.	The	endothelial	cell	damage	in	our	
patient	could	be	due	to	the	multiple	intraocular	procedures	
that he underwent.

Our patient eventually required DSAEK to treat the 
endothelial	dysfunction	along	with	posterior	chamber	iris	claw	
IOL	implantation	 to	correct	 the	aphakia.	With	resorption	of	
the	fluid	caused	by	the	functionality	of	the	donor	endothelial	
cells,	the	anterior	LASIK-flap	reattached	with	ensuing	visual	
improvement	and	resorption	of	interface	fluid.

There	 are	 similar	 cases	 in	 the	 literature	 reported	 so	 far	
where	 IFS	after	LASIK	 in	patients	with	and	without	Fuchs’	
endothelial	dystrophy,	which	was	 successfully	 treated	with	
Descemet	membrane	endothelial	keratoplasty	(DMEK).[7,8]	We	
assume	the	reason	for	the	longer	time	for	fluid	resorption	was	
because	of	the	primary	dehydration	of	the	posterior	corneal	
lamella,	and	later	on,	subsequent	resorption	of	the	interface	
fluid	–	which	allowed	reattachment	of	the	anterior	LASIK-flap.
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IFS	 can	develop	many	years	 after	LASIK,	 as	 a	 result	 of	
corneal	 endothelial	decompensation	 and	 can	be	 effectively	

Figure 2: (a) ASOCT image showing a interface fluid under the flap 
and underlying edematous cornea; (b) A well attached DSAEK graft 
to the host cornea, but persistent interface fluid; (c) Resolution of the 
interface fluid with a anteriorly well attached LASIK flap and posteriorly 
well attached DSAEK graft
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Figure 1: (a) Diffuse Slitlamp examination of Left eye showing a hazy 
and edematous cornea with peripheral anterior synehiae and ACIOL 
tilted anteriorly with a patent peripheral iridotomy; (b) Slit section of 
the same eye showing corneal flap and fluid pocket in the anterior 1/3 
stroma; (c) Diffuse slitlamp examination showing a clear cornea with 
retropupilary iris fixated IOL
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treated	with	DSAEK.	Close	 postoperative	monitoring	 is	
paramount	as	it	may	take	relatively	longer	time	for	the	interface	
fluid	to	resolve.

Financial support and sponsorship
Nil.

Conflicts of interest
There	are	no	conflicts	of	interest.

References
1.	 Knorz	MC.	Flap	and	interface	complications	in	LASIK.	Curr	Opin	

Ophthalmol	2002;13:242-5.
2.	 Fogla	R,	Rao	SK,	Padmanabhan	P.	Interface	fluid	after	laser	in situ 

keratomileusis.	J	Cataract	Refract	Surg	2001;27:1526-8.
3.	 Randleman	JB,	Shah	RD.	LASIK	interface	complications:	Etiology,	

management,	and	outcomes.	J	Refract	Surg	2012;28:575-86.

4.	 Moshirfar	M,	 Feiz	V,	 Feilmeier	MR,	Kang	 PC.	 Laser	 in situ 
keratomileusis	 in	 patients	with	 corneal	 guttata	 and	 family	
history	of	Fuchs’	endothelial	dystrophy.	J	Cataract	Refract	Surg	
2005;31:2281-6.

5.	 Gundersen	KG,	Makari	 S,	Ostenstad	S,	Potvin	R.	Retreatments	
after	multifocal	 intraocular	 lens	 implantation:	An	analysis.	Clin	
Ophthalmol	2016;10:365-71.

6.	 Macsai	MS,	 Fontes	 BM.	 Refractive	 enhancement	 following	
presbyopia-correcting	 intraocular	 lens	 implantation.	Curr	Opin	
Ophthalmol	2008;19:18-21.

7.	 Luceri	S,	Baksoellah	Z,	Ilyas	A,	Baydoun	L,	Melles	GR.	Interface	
fluid	syndrome	after	laser in situ keratomileusis	(LASIK)	because	
of	fuchs	endothelial	dystrophy	reversed	by	descemet	membrane	
endothelial	keratoplasty	(DMEK).	Cornea	2016;35:1658-61.

8.	 Galvis	 V,	 Berrospi	 RD,	 Tello	A,	 Santaella	G.	 Interface	 fluid	
syndrome	(IFS)	following	toxic	anterior	segment	syndrome	(TASS):	
Not	related	to	high	intraocular	pressure	but	to	endothelial	failure.	
Saudi	J	Ophthalmol	2019;33:88-93.

Director,	1Consultant,	Cornea	Services,	2Associate	Consultant,	3Fellow,	
B	B	Eye	Foundation,	Kolkata,	West	Bengal,	4Ophthalmology	Resident,	
Dr.	D	Y	Patil	Medical	College,	Hospital	and	Research	Centre,	Pune,	
Maharashtra,	India

Correspondence	 to:	 Dr.	 Sneha	 Batra,	 39,	 Diamond	 Harbour	
Road,	 PO	 -	 Barisha,	 Kolkata	 -	 700	 008,	West	 Bengal,	 India.	 
E-mail:	snehabatra89@gmail.com

Manuscript	received:	10.01.19;	Revision	accepted:	25.04.19

Cite this article as: Biswas P, Chatterjee S, Batra S, Ginodia A, Biswas P. 
Arcuate keratotomy infiltration following uneventful femtosecond laser assisted 
cataract surgery. Indian J Ophthalmol 2019;67:1742-4.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

For reprints contact: reprints@medknow.com

Access this article online
Quick Response Code: Website: 

www.ijo.in

DOI:
10.4103/ijo.IJO_72_19

Arcuate keratotomy infiltration 
following uneventful femtosecond 
laser assisted cataract surgery

Partha Biswas, Sumana Chatterjee1, Sneha Batra2, 
Aniket Ginodia3, Preeyam Biswas4

An	 84 -year -o ld 	 gent leman	 underwent 	 unevent fu l	
femtolaser-assisted	 cataract	 surgery	 (FLACS)	 with	 an	 arcuate	
keratotomy	(AK)	in	the	left	eye.	On	the	18th	post-operative	day,	
a	corneal	infiltrate	developed	involving	the	AK.	Staphylococcus	
epidermidis	was	the	organism	isolated	on	culture.	The	infiltrate	
resolved	 with	 topical	 fortified	 vancomycin	 and	 amikacin	
eyedrops,	 and	 the	 patient	 regained	 a	 visual	 acuity	 of	 6/6	 after	
12	weeks.	This	is	the	first	case	from	south-east	Asia	reported	in	
the	literature	of	an	infective	infiltrate	along	a	femtosecond	laser	
AK.	We	 propose	 strict	 peri-operative	 recommendations	 to	 be	
followed	to	prevent	and	treat	such	infections.

Key words:	 Arcuate	 keratotomy,	 femtolaser-assisted	 cataract	
surgery,	infiltration

Arcuate	 keratotomy	 (AK)	 is	 an	 efficacious	 intraoperative	
procedure	for	reduction	of	pre-existing	corneal	astigmatism	
between	 0.5	 and	 3.0	D.[1]	However,	 it	may	 also	 act	 as	 an	
additional	route	of	entry	of	micro-organisms,	increasing	the	
risk	of	post-operative	infection.[2-4]	The	advent	of	femtosecond	
laser	 has	made	 it	 possible	 to	 create	 highly	 accurate	 and	
well-structured	AKs.	We	 report	 first	 case	 of	 femtosecond	
laser	AK	infiltration	from	south-east	Asia,	and	also	propose	
recommendations	for	prevention	and	treatment	of	these	cases.

Case Report
An	 84-year-old	 gentleman	 underwent	 femtosecond	
laser-assisted	 cataract	 surgery	 (FLACS)	 in	 the	 left	 eye	 (LE)	
for	grade	III	nuclear	cataract.	There	was	no	known	history	of	
diabetes	mellitus,	hypertension,	or	any	immunocompromised	
state.	No	evidence	of	any	local	or	systemic	infection	was	noted.	
The	pre-operative	 regimen	 included	 topical	moxifloxacin	
0.5%	 starting	 three	days	prior	 to	 the	 surgery.	 Painting	 of	
peri-ocular	skin	and	instillation	of	5%	povidone	iodine	drop	
into	the	conjunctival	cul-de-sac	was	done	prior	to	the	femtolaser	
procedure	 as	well	 as	 phacoemulsification.	His	 corneal	
curvature	revealed	astigmatism	of	1.0	D	(K1	–	44.1	D	at	94°	and	
K2	–	45.1	D	at	4°).	An	arcuate	keratotomy	was	planned	using	the	
femtolaser	platform	(Catalys	Precision	Laser	System,	Abbott	
Medical	Optics,	Inc.)	using	the	Julian	Stevens	nomogram.	An	
anterior	penetrating	AK	of	80%	depth	and	30°	arc	length	was	
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