
436	 Indian Journal of Ophthalmology	 Volume 69 Issue 2

1Asian Eye Hospital and Laser Institute, Pune, Maharashtra, 
2Department	of	Ophthalmology,	University	of	Lausanne,	Jules‑Gonin	
Eye	Hospital,	Fondation	Asile	des	aveugles,	Lausanne,	Switzerland,	
3Vardinoyiannion	Eye	Institute	of	Crete	(VEIC),	School	of	Medicine,	
University	of	Crete,	Heraklion,	Crete,	Greece

Correspondence	to: Dr. Vardhaman P Kankariya, Asian Eye Hospital 
and	Laser	Institute,	Bund	Garden	Road,	Pune	‑	411	001,	Maharashtra,	
India.	E‑mail:	vrdhmn@gmail.com

Received:	29‑Mar‑2020 Revision: 23‑May‑2020
Accepted:	03‑Aug‑2020	 Published:	03‑Dec‑2020

Small incision lenticule extraction 
retreatment in a patient with high 
residual  refract ive  error  after 
photorefractive keratectomy: A case 
report

Vardhaman P Kankariya1, Michael A Grentzelos1,2,3, 
Ankita B Dube1, George D Kymionis2,  

Ioannis G Pallikaris3

A	 36‑year‑old	 male	 underwent	 uneventful	 small	 incision	
lenticule	extraction	(SMILE)	for	the	correction	of	his	high	residual	
refractive	error	12	years	after	photorefractive	keratectomy	(PRK).	
Preoperatively,	uncorrected	distance	visual	acuity	 (UDVA)	was	
counting	fingers	 in	 both	 eyes.	Corrected	distance	 visual	 acuity	
was	20/20	in	the	right	and	20/30	in	the	left	eye	due	to	amblyopia.	
One	month	after	SMILE,	UDVA	was	20/20	and	20/30	in	the	right	
and	 left	 eye,	 respectively;	post‑PRK	 corneal	haze	had	 reduced.	
During	 the	4‑year	 follow‑up,	UDVA	remained	stable	and	 there	
were	 no	 complications.	 SMILE	 could	 be	 a	 good	 alternative	
approach	for	retreatment	in	post‑PRK	patient.
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Small	incision	lenticule	extraction	(SMILE)	is	a	well‑established	
minimally	 invasive	 surgical	 procedure	 for	 the	 correction	
of	 myopia	 and	myopic	 astigmatism.[1‑4] In SMILE, an 
intrastromal	 lenticule	 is	 created	using	a	 femtosecond	 laser	
and	manually	extracted	through	a	small	peripheral	incision.[1‑4] 
Secondary	SMILE	as	 a	 retreatment	 approach	after	primary	
SMILE	(re‑SMILE)	has	also	been	reported.[5‑7] However, to the 
best	of	our	knowledge,	up	till	now	there	is	no	report	of	SMILE	
as	 an	 enhancement	 treatment	 for	 other	 corneal	 refractive	
techniques,	such	as	photorefractive	keratectomy	(PRK).	Herein,	
we	report	a	4‑year	follow‑up	of	SMILE	retreatment	in	a	patient	
with	high	residual	refractive	error	12	years	after	PRK.

Case Report
A	 36‑year‑old	male	was	 referred	 to	 our	 institute	 for	 the	
correction	of	his	residual	refractive	error.	He	had	undergone	
PRK for high myopia 12 years ago. At the time of referral, 
uncorrected	distance	 visual	 acuity	 (UDVA)	was	 counting	
fingers	in	both	eyes.	Corrected	distance	visual	acuity	(CDVA)	
was	20/20	in	the	right	(manifest	refraction	–4.75	–2.50	×	180)	and	
20/30	in	the	left	eye	(manifest	refraction	–7.50	–1.00	×	160)	due	to	
amblyopia.	Keratometry	readings	were	42.61/44.43	diopters	(D)	
and	43.31/45.03	D	 in	 the	 right	 [Fig. 1] and left eye [Fig. 2], 
respectively.	Corneal	thickness	(CT)	was	509	µm and 520 µm 
in	the	right	and	left	eye,	respectively.	Slit‑lamp	examination	
revealed	mild	corneal	haze	in	both	eyes.	Fundus	examination	
was	unremarkable.	SMILE	was	decided	as	an	enhancement	
treatment	 for	 the	 correction	of	his	 residual	 refractive	 error.	
After	 appropriate	discussion	about	 the	 surgical	 technique,	
the	 possibilities	 of	 favorable	 outcome	 and	 the	 possible	
complications,	the	patient	provided	written	informed	consent	
according	to	the	institutional	guidelines	and	the	Declaration	
of Helsinki.

The	 procedure	was	 performed	 by	VPK	 under	 sterile	
conditions	and	topical	anesthesia.	The	lenticule	and	a	3.00	mm	
incision	at	the	12‑o’clock	position	were	uneventfully	created	
using	 the	 500‑kHz	Visumax	 femtosecond	 laser	 platform	
(Carl	Zeiss	Meditec,	 Jena,	Germany)	 in	both	eyes.	Lenticule	
diameter was 6.20 mm in the right eye and 6.00 mm in the left 
eye.	Lenticule	side‑cut	was	15	µm	in	both	eyes.	Cap	diameter	
was	7.30	mm	and	7.10	mm	in	the	right	eye	and	the	left	eye,	
respectively.	The	intended	cap	thickness	was	130	µm	in	both	
eyes.	After	 the	 laser,	a	blunt	spatula	was	used	to	break	any	
remaining	tissue	bridges	and	the	lenticule	was	extracted	with	
a	pair	of	forceps.	The	procedure	was	completed	without	any	
complications	in	both	eyes.

One	month	postoperatively,	both	UDVA	and	CDVA	were	
20/20	in	the	right	eye	(manifest	refraction	plano	–0.50	×	180)	
and	20/30	in	the	left	eye	(manifest	refraction	plano	–0.50	×	160).	
Keratometry	readings	were	38.38/38.89	D	and	38.06/39.02	D	in	
the	right	[Fig.	1]	and	the	left	eye	[Fig.	2],	respectively.	CT	was	
411 µm and 417 µm	in	the	right	and	the	left	eye,	respectively.	
Slit‑lamp	examination	revealed	improvement	in	corneal	clarity	
with	clear	interface	in	both	eyes.	Two	years	postoperatively,	
UDVA	was	 stable	 in	both	eyes.	Keratometry	 readings	were	
38.20/38.95	D	and	38.41/39.09	D	in	the	right	[Fig.	1]	and	the	left	
eye	[Fig.	2],	respectively.	Four	years	postoperatively,	UDVA	
remained	 stable	 in	 both	 eyes.	Keratometry	 readings	were	
38.74/39.36	D	and	38.17/39.17	D	in	the	right	[Fig.	1]	and	the	left	
eye	[Fig.	2],	respectively.	There	were	no	complications	during	
the	4‑year	follow‑up.
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Discussion
Several	studies	have	shown	that	SMILE	is	an	effective	and	safe	
refractive	procedure.[1‑4]	However,	 re‑treatment	 after	SMILE	
may	be	required	for	initial	overcorrection	or	undercorrection	
and	 refractive	 regression.	 Several	 possible	 enhancement	
approaches	 after	 SMILE	 have	 already	 been	 suggested,	
including	PRK,	thin‑flap	LASIK,	cap‑to‑flap	with	CIRCLE,	and	
secondary	SMILE	(re‑SMILE).[5]	Regarding	re‑SMILE,	Donate	
and	Thäeron	first	 showed	 the	 feasibility	 of	 creating	 a	new	
SMILE	lenticule	underneath	the	interface	of	the	primary	SMILE	
with	the	sub‑cap‑lenticule‑extraction	technique.[6] Afterward, 
Sedky et al.	 showed	 the	 effectiveness	 of	 cap‑preserving	
re‑SMILE	in	reducing	residual	refractive	errors	after	primary	
SMILE	in	a	small	case	series	of	high	myopic	patients.[7]

Residual	 refractive	 error	 is	 a	 known	 complication	 after	
LASIK	 and	PRK	 leading	 to	decrease	 of	UDVA	 in	patients	
following	these	procedures.	Various	enhancement	techniques	
have	been	described	for	the	correction	of	residual	refractive	
error after LASIK and PRK.[8] Although SMILE retreatment 
has	been	performed	after	primary	SMILE,	to	the	best	of	our	
knowledge,	there	is	no	report	of	SMILE	as	an	enhancement	
approach	after	any	other	corneal	refractive	surgery,	such	as	
PRK. Herein, we report a SMILE retreatment in a patient 
with	high	residual	refractive	error	12	years	after	PRK.	After	
SMILE,	there	was	a	significant	improvement	in	UDVA	and	
manifest	refraction	as	well	as	in	topographic	findings,	which	
remained	stable	during	the	4‑year	follow‑up.	We	preferred	
SMILE	instead	of	PRK	enhancement	because	primary	PRK	
had	 led	 to	 significant	 residual	 refractive	 error	 and	 corneal	
stromal	 haze	 formation	 in	 the	patient.	 LASIK	 could	 have	
been	an	alternative	option,	as	Kymionis	et al. have reported 
an	uneventful	 femtosecond	 laser‑assisted	flap	 creation	 in	
a	 patient	with	postoperative	PRK	 corneal	 stromal	 haze.[9] 
However,	a	flap‑less	technique	to	avoid	all	the	flap‑associated	

complications	was	 our	 procedure	 of	 choice	 for	 this	 high	
residual	refractive	error.

Conclusion
In	conclusion,	our	case	showed	that	SMILE	was	successfully	
used	for	retreatment	in	a	post‑PRK	patient	with	high	residual	
refractive	 error	 and	 the	visual	 and	 refractive	 improvement	
remained	stable	 for	4	years.	Despite	 the	 limited	experience,	
it	seems	that	SMILE	could	be	a	good	alternative	approach	for	
enhancement	of	PRK.
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Presumed herpes simplex virus 
endotheliitis following ultra‑thin 
Descemet's stripping automated 
endothelial keratoplasty

Ashok Sharma, Rajan Sharma

A	78‑year‑old	male	underwent	ultra‑thin	DSAEK	for	PBK	 (OS)	
and	 achieved	 BCVA	 6/12	 at	 9	 months.	 The	 patient	 developed	
allograft	 rejection	 10	 months	 postoperatively	 and	 was	 treated	
with	 IV	 methyl	 prednisolone,	 systemic,	 and	 topical	 steroids.	
The	patient	then	improved	and	achieved	6/18	BCVA	at	8	weeks.	
Topical	prednisolone	1%	 twice	daily	was	 continued.	Six	weeks	
later,	 the	 patient	 developed	 fever	 and	 diminished	 vision	 and	
had	 high	 IOP,	 corneal	 edema,	 and	 keratic	 precipitates	 on	
endothelium.	 Considering	 it	 to	 as	 second	 episode	 of	 graft	
rejection,	 IV	 methyl	 prednisolone	 and	 topical	 steroids	 were	
given.	 Seeing	 no	 response,	 presumed	 HSV	 endotheliitis	 was	
considered	as	diagnosis	and	treated	with	steroids,	oral	acyclovir.	
The	 patient	 improved	 and	 achieved	 BCVA	 6/24	 with	 no	
subsequent	recurrence	during	11	months	follow‑up.

Key words:	 Descemet’s	 stripping	 automated	 endothelial	
keratoplasty,	 endothelial	 keratoplasty,	 herpes	 simplex	 virus,	
HSV	endotheliitis,	viral	endotheliitis

In	 recent	 years	 endothelial	 keratoplasty	 (EK)	has	 emerged	
as	a	 standard	of	 care	 for	 the	management	of	pseudophakic	
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corneal	edema	(PBK).	Both	Descemet’s		membrane	endothelial	
keratoplasty	 (DMEK)	and	Descemet’s	 Stripping	Automated	
Endothelial	Keratoplasty	 (DSAEK)	 have	 advantages	 over	
penetrating	keratoplasty	(PKP)	including,	non‑compromised	
wound	strength,	elimination	of	suture	related	complications,	
less	post‑surgery	astigmatism,	and	early	visual	rehabilitation.[1] 
In	 addition	 lower	 incidence	of	 allograft	 rejection	 following	
DSAEK	 is	 a	major	 advantage.[1]	 From	clinical	 standpoint,	 it	
is	 important	 to	differentiate	 allograft	 rejection	 from	Herpes	
simplex	virus	(HSV)	endotheliitis	as	the	treatment	is	different	
and	antiviral	prophylaxis	to	prevent	recurrence	is	needed.[2] We 
report	an	unusual	case,	who	developed	HSV	endotheliitis	after	
successful	treatment	of	allograft	rejection	following	ultrathin	
DSAEK	performed	for	PBK.

Case Report
An	immunocompetent	78‑years‑old	male	presented	with	pain,	
redness,	watering	and	diminished	vision	(DV)	in	OS,	7	months	
following	cataract	surgery.	Patient	did	not	reveal	any	history	
of recurrent redness. His	BCVA	in	the	OD	was	6/6	and	6/60	OS.	
Intra	ocular	pressures	in	OD	and	OS	were	17	and	16	mm	Hg,	
respectively. Slit lamp biomicroscopy revealed clear cornea 
and	pseudophakia	OD	and	marked	corneal	edema	OS.	There	
were	 no	 keratic	 precipitates	 (KPs),	 no	 synechiae	 and	well	
centered	PCIOL	 in	 either	 eye.	Retina	 examination	did	not	
reveal	 any	abnormality	OD.	B	 scan	of	 the	OS	was	normal.	
Diagnosis	 of	PBK	was	 considered	 and	ultrathin	DSAEK	 in	
OS	was	planned.

An	uneventful	ultrathin‑DSAEK	was	performed	on	28th Dec 
2017.	A	clear	corneal	incision	with	2.8	mm	disposable	keratome	
was	made.	Two	side	ports	were	prepared.	Descemets	membrane	
was	stripped	off	using	a	reverse	sinskey	hook.	Donor	lenticule	
8.0	mm	diameter	was	punched	out	 from	 the	pre‑cut	donor	
cornea.	Donor	cornea	had	2870/mm2	endothelial	cell	density 
and	92	microns	 thick	donor	 lenticule.	Donor	 lenticule	was	
loaded	into	the	Endosaver	(SightLife	surgical,	Winston‑Salem,	
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