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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.
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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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created	on	the	steep	axis,	with	a	9	mm	optical	zone,	centered	
on	the	limbus.	The	AK	was	opened	manually	at	the	end	of	an	
uneventful surgery.

The	post-operative	 regimen	 comprised	of	moxifloxacin	
0.5%	 -	dexamethasone	0.1%	drop	 for	 ten	days,	 followed	by	
prednisolone	acetate	1%	drop	in	a	tapering	dose	over	6	weeks.	
On	 the	 first	 post-operative	 day	 (POD),	 the	 corrected	
distance	visual	 acuity	 (CDVA)	was	6/9	 in	 the	operated	eye,	
with	 no	 significant	 inflammatory	 reaction,	 and	 complete	
re-epithelialization	of	the	AK.

On	the	18th	POD,	the	patient	presented	with	pain,	redness	
and	photophobia	in	the	LE.	The	CDVA	had	dropped	to	6/18.	
On	 slit	 lamp	 examination,	 an	 infiltrate,	 1.5	mm	 in	 length,	
was	 visible	 along	 the	AK,	 involving	 the	margins	 and	 full	
thickness	 of	 the	 incision.	Anterior	 chamber	 reaction	was	
present	 (cells+++,	flare++++)	 [Fig.	 1a	and	b].	The	 intraocular	
pressure	 (IOP)	was	 24	mm	Hg.	A	B-scan	ultrasound	was	
performed	 to	 look	 for	posterior	 segment	pathology,	but	no	
signs of endophthalmitis were seen. The patient did not give 
any	history	of	trauma,	foreign	body,	or	even	tap	water	entering	
the	eyes.	The	fellow	eye	examination	was	unremarkable	except	
for	grade	II	nuclear	cataract.

The	patient	was	started	on	hourly	moxifloxacin	0.5%	and	
tobramycin	0.3%	empirically.	Prednisolone	acetate	1%	eyedrop	
was	continued	6	times	a	day.	Betaxolol	0.5%	was	given	twice	
daily	to	reduce	the	IOP.

The	 response	 to	 topical	 antibiotics	was	 equivocal,	 and	
the	patient	was	 taken	up	 for	 scraping	 from	 the	AK	site	on	
the	 20th	 POD.	On	 culture,	 Staphylococcus	 epidermidis	was	
the	 organism	 found,	 and	 it	was	 sensitive	 to	 amikacin	 and	
vancomycin.	 The	 patient	was	 shifted	 to	 hourly	 fortified	
vancomycin	(25	mg/ml),	and	fortified	amikacin	(13	mg/ml).	He	
was followed up daily for the next ten days [Fig.	1c].	Over	this	
period,	the	infiltrate	and	hypopyon	gradually	resolved,	and	
the	CDVA	improved	to	6/9.	The	patient	was	then	followed	up	
weekly,	and	at	last	visit	(12th	post-operative	week),	the	CDVA	
was	recorded	as	6/6,	with	no	infiltrate	or	scarring	along	the	
AK [Fig. 1d].

Figure 1: (a and b). Slit lamp photographs of left eye showing infiltrate 
along arcuate keratotomy incision with vascularization (18th pod). (c). 
Slit lamp photograph of left eye—4th post operative week, showing 
resolving infiltrate. (d). Slit lamp photograph of left eye—12th post 
operative week, showing resolved infiltrate

dc

ba

Discussion
To	the	best	of	our	knowledge,	this	is	the	first	case	to	be	reported	
from	south-east	Asia	of	an	infiltration	along	the	AK	created	by	
femtosecond	laser,	following	an	uneventful	FLACS.	Earlier	in	
2015,	Chou	et al.	from	USA	had	reported	a	case	of	femtolaser	
LRI	which	 showed	 infiltration	due	 to	methicillin-resistant	
Staphylococcus aureus	after	an	uneventful	FLACS.[2]	Recently,	in	
2018,	Grillo	et al.	reported	a	case	of	late	onset	Microsporidial	
keratitis	 following	an	uneventful	FLACS	with	 femtosecond	
laser AK in the USA.[3]	In	India,	Haripriya	et al. had reported 
a	 case	of	keratitis	 and	a	 case	of	 endophthalmitis	 following	
manual	LRI	in	phacoemulsification.[4,5]

Arcuate	 keratotomy	may	 thus	 act	 as	 a	 double-edged	
sword,	with	increased	risk	of	intraocular	infection.	Multiple	
factors	 such	as	pre-existing	 local	or	 systemic	 infection,	 age	
of	 the	patient,	 systemic	disorders	 such	as	diabetes	mellitus	
or	 immunocompromised	 state,	 increase	 this	 risk.	 These	
patients	should	be	screened	out	before	planning	for	an	AK.	
Local	 infections	 such	 as	blepharitis,	 chronic	dacryocystitis,	
conjunctivitis,	 rhinitis,	 and	 sinusitis	 should	be	 adequately	
treated prior to surgery.

Intraoperatively,	 cleaning	 of	 the	 peri-ocular	 area	
and	 instillation	 of	 5%	 povidone	 iodine	 solution	 drop	 is	
of	 utmost	 importance.	 Early	 onset	 keratitis	 following	 a	
corneal	 incision-based	 procedure	 is	 defined	 as	 occurring	
within	 30	 days	 from	 the	 surgery.[6]	 These	 are	 caused	 by	
contamination	 of	 the	 ocular	 surface	 by	micro-organisms	
during or immediately after surgery. The organism isolated 
in	 our	 case	was	 Staphylococcus	 epidermidis,	 a	 known	
inhabitant	of	the	conjunctival	flora.	Hence,	povidone	iodine	
antisepsis	is	mandatory	prior	to	femtolaser	procedure	as	well	
as	phacoemulsification.

Post-operatively,	 topical	 antibiotic	 coverage	 for	 1	week	
is	 of	paramount	 importance	 in	 such	patients.	The	 anterior	
penetrating	 type	of	AK	wounds	must	 be	 closely	 followed	
up	 for	 complete	 re-epithelialization.	 In	 case	 of	 infiltration,	
early	detection	 and	 treatment	 is	 the	mainstay	 of	 therapy.	
Endophthalmitis	must	be	ruled	out	with	a	posterior	segment	
evaluation.	Early	scraping	and	microbiological	assay	help	to	
choose	the	right	antimicrobial	drug	based	on	culture	sensitivity	
report.	 Close	 follow	 up	 to	 document	 the	 progression	 or	
remittance	of	the	infiltrate	is	crucial.

To	 conclude,	 femtosecond	 laser	 arcuate	 keratotomy,	
though a very important tool in the armamentarium of the 
cataract	 surgeon,	 should	be	used	 judiciously.	The	 reported	
cases	of	 infective	 infiltrate	are	very	 few	all	over	 the	world.	
Nevertheless,	patient	selection	for	this	procedure	should	be	
meticulous,	all	necessary	peri-operative	aseptic	and	antiseptic	
measures	must	be	strictly	followed,	and	a	close	follow-up	is	
essential.
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Challenges during femtosecond laser 
assisted cataract surgery with posterior 
chamber phakic intraocular lens

Manas Nath, Prasanth  Gireesh

Femtosecond	laser-assisted	cataract	surgery	was	performed	in	a	
patient	with	high	myopia,	who	had	undergone	posterior	chamber	
phakic	 intraocular	 lens	 surgery	 (Implantable	 Collamer	 Lens,	
ICL).	During	docking	the	machine	erroneously	focused	the	laser	
on	 the	anterior	 surface	of	 ICL	and	 laser	 for	 lens	 fragmentation	
was	also	defocused,	which	were	correctly	positioned	before	laser	
delivery.	During	 laser	application	 for	capsulotomy,	air	bubbles	
were	 entrapped	under	 the	 ICL	prohibiting	 lens	 fragmentation.	
One	must	be	careful	during	focusing	the	laser	in	eyes	with	ICL.	
Additionally,	gas	bubbles	under	the	ICL	may	lead	to	difficulties	
in	completion	of	nuclear	disassembly.

Key words:	 Cataract	 surgery,	 femtosecond	 laser,	 phakic	
intraocular	lens

Femtosecond	laser-assisted	cataract	surgery	(FLACS)	has	been	
shown	to	improve	safety	and	efficacy	of	phacoemulsification	
and	 latest	 iterations	 in	 FLACS	 technology	 are	 improving	
results.[1,2]	FLACS	is	especially	useful	in	challenging	scenarios	
when	capsulorhexis	and	nuclear	disassembly	is	anticipated	to	
be	difficult.	We	report	the	challenges	and	outcomes	from	a	case	

where	FLACS	was	employed	to	assist	phacoemulsification	in	
an eye with high myopia previously implanted with a posterior 
chamber	phakic	intraocular	lens.

Case Report
A	32-year-old	man	presented	with	progressively	decreased	
vision in his right eye for the past 2 years. He was a known 
case	of	high	myopia	and	had	undergone	implantation	of	a	
posterior	chamber	phakic	intraocular	lens	(The	Visian®	ICL,	
STAAR	 Surgical	Company,	CA,	USA)	 elsewhere	 4	 years	
back.	On	examination,	the	right	eye	had	a	corrected	distance	
visual	acuity	(CDVA)	of	6/18	in	Snellen’s	chart	and	the	left	
eye	had	a	CDVA	of	6/6.	Slit	lamp	examination	of	both	eyes	
showed	the	ICL	 in situ with a patent peripheral iridotomy 
and	normal	intraocular	pressure.	The	ICL	were	not	in	contact	
with	the	lens	in	both	eyes	with	a	normal	appearing	lens	vault.	
The	right	eye	had	nuclear	cataract	[Fig. 1] and the left eye 
had	a	clear	lens.	The	dilated	fundus	evaluation	of	both	eyes	
was	unremarkable.	The	biometric	evaluation	of	both	eyes	is	
shown in Table 1.

The	right	eye	was	taken	up	for	FLACS	(Alcon	LenSx,	Inc.,	
Aliso	Viejo,	CA,	USA)	after	patient	consent.	During	docking	
for	 capsulotomy,	we	 reduced	 the	 capsulotomy	 treatment	
height	(delta	up)	to	250	microns	from	the	anterior	lens	capsule	
as	opposed	to	manufacturer	recommendation	of	300	microns	
to	avoid	excessive	laser	firing	on	the	undersurface	of	ICL.	We	
aimed	 for	 a	 2.8-mm	 three-planar	primary	 corneal	 incision,	
capsulotomy	of	4.9	mm,	a	lens	chop	diameter	of	5.1	mm	and	
lens	fragmentation	pattern	of	two	chops	and	three	cylinders.	
However,	during	docking	 the	machine	 initially	 focused	 the	
laser	 on	 the	 anterior	 surface	of	 ICL	 instead	of	 focusing	on	
anterior	 lens	capsule.	Similarly,	 laser	for	 lens	fragmentation	
was	 also	 defocused	 and	 shifted	 superiorly	 [Fig. 2a]. This 
was	 noted	 before	 laser	 delivery	 and	 correctly	 positioned	
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