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Recurrent refractive error after 
myopic  laser -ass is ted  in  s i tu 
keratomileusis  – What could be the 
reason?

Radhika Natarajan, Raj S Paul 

Recurrence	of	myopia	after	myopic	LASIK	reduces	 the	outcome	
of	 the	 procedure.	 Important	 causes	 include	 post-LASIK	 ectasia,	
regression	 of	 myopia,	 accommodative	 strain,	 and	 lens	 or	 axial	
length	 changes.	 Herein,	 we	 present	 a	 case	 of	myopia	 recurring	
after	 LASIK	 and	 try	 to	 arrive	 at	 the	 possible	 diagnosis	 among	
these,	 as	 the	 treatment	 differs	 for	 each.	 The	 detailed	 evaluation	
showed that our patient had regression of myopia after LASIK. Of 
the	multiple	causes	for	recurrence	of	refractive	error	after	myopic	
laser	 vision	 correction,	 it	 is	 important	 to	 identify	 the	 relevant	
reason	as	the	treatment	and	prognosis	for	each	of	these	is	different.
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Recurrence	 of	myopia	 after	myopic	 laser-assisted in situ 
keratomileusis	 (LASIK)	 is	often	a	 source	of	discontentment	
for	the	patient	and	dissatisfaction	for	the	surgeon.	Important	
causes	 include	 post-LASIK	 ectasia[1] and regression of 
myopia[2,3]	 besides	others	 related	 to	accommodative	 strain[4] 
as well as lens and axial length[2]	changes.	Herein,	we	present	
a	case	of	myopia	recurring	after	LASIK	and	try	to	arrive	at	the	
possible	diagnosis	among	these,	as	the	treatment	is	different	
for	each.

Case Report
A	29-year-old	woman	presented	with	the	blurring	of	vision	over	
the	last	few	years.	She	had	undergone	myopic	femtosecond	
LASIK	 in	 both	 eyes	 5	 years	 back	 elsewhere	 and	 had	 not	
followed	up	after	that.	According	to	records,	her	preoperative	
refractive	 error	was	 -3.5	DS	 in	 both	 eyes.	No	details	were	
available	about	her	pre-LASIK	work	up.	Her	post-LASIK	result	
was	documented	as	a	Snellen	vision	of	 20/20	with	 the	near	
vision	of	N6	with	a	distance	correction	of	-0.25	DS.	There	was	
no	other	contributing	history.
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On	examination,	her	uncorrected	Snellen	vision	was	20/40,	
near	vision	N6	and	20/200,	near	vision	N6	in	the	right	and	left	
eye,	respectively.	Her	best-corrected	Snellen	vision	was	20/20,	
near	vision	N6	in	both	eyes.	Cycloplegic	refraction	was	-1.25	
DS	in	the	right	eye	and	-3.75DS	in	the	left	eye.	Keratometry	was	
41.00	@165;	42.25	@	75	in	the	right	eye	and	41.25@160;	43.50	@	
70	in	the	left	eye.	Slit-lamp	examination	revealed	good	LASIK	
flaps	with	edges	faintly	seen.	The	interfaces	showed	1+	haze	
in	both	the	eyes.	There	was	no	clinical	evidence	of	post-LASIK	
ectasia	 in	 either	 eye.	Her	 crystalline	 lenses	were	 clear.	Rest	
of	the	ocular	examination	was	normal.	Corneal	tomography	
showed	no	evidence	of	post-LASIK	ectasia.	 [Figs.	 1	 and	2].	
Epithelial	mapping	using	anterior	segment	optical	coherence	
tomography	(ASOCT,	Cirrus	HD-OCT	5000	Carl	Zeiss	Meditec)	
did	not	reveal	any	compensatory	central	hyperplasia	which	
could	account	 for	 the	 recurrent	myopic	 error.	Axial	 length	
measurements	did	not	show	abnormal	elongation	of	the	globes.	
Orthoptic	and	binocular	vision	evaluation	did	not	reveal	any	
accommodative	 strain.	Pentacam	Scheimpflug	densitometry	
testing	 showed	moderately	high	values	 (25.4	 to	 28.2	Grey	
Scale	Units)	in	the	flap	region,	more	in	the	left	eye	than	in	the	
right	 eye.	This	was	also	 corroborated	 as	 a	haze	on	ASOCT	
imaging [Fig. 3a	and	b].

The	patient	was	diagnosed	to	have	regression	of	refractive	
error	following	myopic	LASIK.	The	negative	tests	helped	rule	
out	many	of	the	other	reasons	for	recurrent	myopia.	She	was	
counseled	for	options	of	refractive	correction	including	glasses,	
contact	lenses,	surface	ablation	with	mitomycin	C,	and	LASIK	
enhancement.

Discussion
Patients	who	 undergo	 laser	 vision	 correction	 are	 often	
unhappy	with	 less	 than	 perfect	 quality	 or	 quantity	 of	
uncorrected	 vision.	 Surgeons	 sometimes	 under	 correct	
myopic	LASIK	due	 to	pachymetric	 limitation	or	 to	 confer	
monovision	for	presbyopia.	Besides,	less	often	done	to	keep	
postoperative	keratometric	flattening	 in	check	to	avoid	the	
suboptimal	visual	result.	These	are	usually	explained	during	
preoperative	counseling.

Myopic	laser	treatments	can	induce	asthenopic	symptoms	or	
worsen	existing	ones.	The	accommodative	spasm	can	show	up	
as	recurrent	myopia.	Routine	pre	and	postoperative	orthoptic	
evaluation	 can	unmask	 the	problem.	These	patients	benefit	
from	binocular	vision	therapy.[4]

Myopes	are	prone	to	develop	presenile	cataracts.	Nuclear	
sclerosis	manifests	 as	 index	myopia	much	 before	 visible	
lens	changes	or	drops	in	vision	happen.[5]	Sophisticated	lens	
imaging,	if	accessible,	can	confirm	this.	When	cataract	advances,	
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corneal	ectasia.[8]	Epithelial	mapping	on	OCT	can	help	diagnose	
this	condition.	Relevant	history,	examination,	and	investigations	
did	not	reveal	any	of	the	above	problems	in	our	patient.

Regression	 of	myopia	 after	 laser	 vision	 correction	 can	
sometimes	happen	due	to	a	healing	response	to	the	ablation.[8,9] 
The	“in-situ”	 location	of	 the	 “keratomileusis”	 invites	 a	 far	
less	healing	response	in	LASIK	as	opposed	to	surface	ablative	
treatments	which	is	the	unique	selling	point	of	the	procedure.	
However,	when	it	does	happen,	the	regenerative	tissue	can	lead	
to	blurred	vision	and	can	bring	back	some	myopia.	“Haze”	is	
due	to	the	resultant	scar	while	“regression”	is	the	recurrence	
of	refractive	error.	Though	an	exaggerated	healing	response	is	
a	cause	for	both,	the	former	affects	the	quality	while	the	latter	
affects	the	quantity	of	uncorrected	vision	and	the	two	terms	
cannot	be	interchanged.	Regression	has	been	linked	with	older	
laser	 types,	 larger	ablations,	 and	 interfaces	 inflammation.[10] 
It	can	show	up	1	to	3	months	after	treatment	and	can	slowly	
progress	 for	 some	years.	The	 interface	may	 show	 scarring	
which	when	subtle	can	be	picked	up	on	anterior	segment	OCT	
and	Pentacam	densitometry	as	in	our	patient.	Treatment	can	
be	conservative	with	glasses	or	contact	lenses.	After	watching	
for	 stability,	 surface	 ablation	with	mitomycin	C	or	LASIK	
enhancement	can	be	contemplated	after	thorough	testing	and	
due	counseling.

Conclusion
Our patient had regression of myopia after LASIK. There are 
multiple	causes	for	recurrence	of	refractive	error	after	myopic	laser	
vision	correction.	It	is	important	to	identify	the	relevant	reason	as	
the	treatment	and	prognosis	for	each	of	these	is	different.
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surgery	can	be	done	for	vision	and	refractive	solutions.	Rarely	
in	pathological	myopia,	the	axial	length	can	go	on	increasing	
even in adults.[6]	 Serial	 biographic	documentation	 in	 high	
myopes	would	offer	evidence.

Iatrogenic	 ectasia	 is	 a	 rare	 but	 dreaded	 complication	
following	LASIK	even	when	all	rules	are	respected.	Increasing	
corneal	 steepness	 causes	 a	myopic	 shift	 first	much	 like	
keratoconus.	 Collagen	 cross-linking	 treatment	 is	 done	 to	
stabilize	 the	 cornea	 followed	by	 refractive	 correction	with	
contact	lenses.[7]	Epithelial	hyperplasia	after	surface	ablation	and	
rarely	after	LASIK	which	had	epithelial	disturbance	can	mimic	

Figure 2: Post‑LASIK corneal tomography of the left eye (OCULUS 
Pentacam 2, Optikgeräte GmbH)

Figure 1: Post‑LASIK corneal tomography of the right eye (OCULUS 
Pentacam 2, Optikgeräte GmbH)

Figure 3: (a) Interface haze seen in the ASOCT of the right 
eye (TOMEY SS‑1000 CASIA OCT). (b) Interface haze seen in the 
ASOCT of the left eye (TOMEY SS‑1000 CASIA OCT)
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C a s e  r e p o r t  o f  a  u n i o c u l a r 
topography guided laser-assisted 
in situ keratomileusis enhancement 
following an incorrectly treated 
astigmatic axis

Hitendra Ahooja, Sridhar Prasad1,  
Kaushal Gautam, Bikram Ghimire

A	23-year-old	male	presented	to	us	wanting	spectacle	removal	
for	 cosmetic	 purposes.	 He	 underwent	 bilateral	 wavefront	
optimized	(WFO)	laser-assisted	 in situ keratomileusis	 (LASIK)	
on	 the	 Alcon	 WavelightEX-500	 excimer	 laser	 with	 an	
incorrectly	treated	astigmatism	axis	for	left	eye	due	to	a	manual	
data	entry	error	in	the	laser.	WFO	LASIK	treats	the	sphere	and	
cylinder	 only.	 LASIK	 enhancement	 with	 topographic-guided	

ablation	 resulted	 in	 the	 elimination	 of	 all	 refractive	 errors	
and	 gave	 excellent	 results.	 Wavelight	 topographic-guided	
treatment	can	perform	two	separate	layers	of	correction	in	the	
same	ablation:	The	first	is	to	treat	the	corneal	irregularities	for	
the	 higher	 order	 aberration	 (HOA)	 removal,	 the	 second	 one	
meant	to	treat	the	sphere	and	cylinder	if	indicated.

Key words:	Enhancement,	LASIK,	topographic-guided	ablation

Wavefront-optimized	ablations	apply	a	 spherical	 aberration	
treatment	to	produce	an	aspherical	ablation	profile.[1]	WaveLight 
topographic-guided	 ablation	 (WaveLight,	Germany)	 is	 a	
relatively	 new	 concept	 and	performs	 two	 separate	 layers	
of	 correction:	 the	first	 is	 the	higher	order	aberration	 (HOA)	
removal	layer	to	remove	the	natural	aberrations	found	in	the	
cornea.[2]	Second	layer	is	to	correct	the	sphere	and	cylinder.

Ophthalmologists	have	a	choice	whether	to	use	the	manifest	
refraction	or	the	topographer	(Topolyzer,	Wavelight,	Germany)	
measured	astigmatic	correction	(the	astigmatism/axis	that	the	
topographer	calculates)	 for	 topographic-guided	LASIK.	The	
topographer	measured	astigmatism	correction	is	derived	by	
systematic	analysis	of	the	cornea	with	a	WaveLight proprietary 
algorithm	and	may	be	sometimes	markedly	different	from	the	
manifest	refraction,	resulting	in	a	dilemma	for	surgeons.	This	
confusion	is	now	being	addressed	by	experts	advocating	the	
use	of	Contoura	Vision	correction	with	the	LYRA	(Layer	Yolked	
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