
3050	 Indian Journal of Ophthalmology	 Volume	68	Issue	12

Financial support and sponsorship
Nil.

Conflicts of interest
There	are	no	conflicts	of	interest.

References
1.	 Bohac	M,	 Koncarevic	M,	 Pasalic	A,	 Biscevic	A,	Merlak	M,	

Gabric	N,	et al.	Incidence	and	clinical	characteristics	of	post	LASIK	
ectasia:	A	review	of	over	30,000	LASIK	cases.	Semin	Ophthalmol	
2018;33:869-77.

2.	 Zhou	 J,	Gu	W,	Li	 S,	Wu	L,	Gao	Y,	Guo	X.	Predictors	 affecting	
myopic	regression	in	− 6.0D	to	− 10.0D	myopia	after	laser-assisted	
subepithelial	 keratomileusis	 and	 laser in situ keratomileusis 
flap	 creation	with	 femtosecond	 laser-assisted	 or	mechanical	
microkeratome-assisted.	Int	Ophthalmol	2020;40:213-25.

3.	 Lim	SA,	Park	Y,	Cheong	YJ,	Na	KS,	 Joo	C-K.	Factors	 affecting	
long-term	myopic	regression	after	laser in situ keratomileusis and 
laser-assisted	 subepithelial	 keratectomy	 for	moderate	myopia.	
Korean	J	Ophthalmol	2016;30:92-100.

4.	 Prakash	G,	 Sharma	N,	 Sharma	 P,	 Choudhary	V,	 Titiyal	 JS.	

Accommodat ive 	 spasm	 af ter 	 Laser -ass is ted  in  s i tu 
keratomileusis	(LASIK).	Am	J	Ophthalmol	2006;141:1163-4.

5.	 Pokroy	R,	Mimouni	M,	Sela	T,	Munzer	G,	Kaiserman	I.	Myopic	
laser in situ keratomileusis	retreatment:	Incidence	and	associations.	
J	Cataract	Refract	Surg	2016;42:1408-14.

6.	 Saka	N,	Moriyama	M,	 Shimada	N,	Nagaoka	N,	 Fukuda	K,	
Hayashi	K,	et al.	Changes	of	axial	length	measured	by	IOL	master	
during	2	years	in	eyes	of	adults	with	pathologic	myopia.	Graefes	
Arch	Clin	Exp	Ophthalmol	2013;251:495-9.

7.	 Sharif	W,	Ali	ZR,	 Sharif	K.	Long	 term	efficacy	and	 stability	of	
corneal	collagen	cross	linking	for	post-LASIK	ectasia:	An	average	
of	80	mo	follow-up.	Int	J	Ophthalmol	2019;12:333-7.

8.	 Spadea	L,	Giovannetti	F.	Main	complications	of	photorefractive	
keratectomy	 and	 their	 management.	 Clin	 Ophthalmol	
2019;13:2305-15.

9.	 Moshirfar	M,	Desautels	JD,	Walker	BD,	Murri	MS,	Birdsong	OC,	
Hoopes	PCS.	Mechanisms	of	optical	regression	following	corneal	
laser	 refractive	 surgery:	Epithelial	 and	 stromal	 responses.	Med	
Hypothesis	Discov	Innov	Ophthalmol	2018;7:1-9.

10.	 Sridhar	MS,	Rao	SK,	Vajpayee	RB,	Aasuri	MK,	Hannush	S,	Sinha	R.	
Complications	of	laser-in-situ-	keratomileusis.	Indian	J	Ophthalmol	
2002;50:265-82.

Ahooja	Eye	and	Dental	Institute,	Gurgaon,	Haryana,	1Alcon	Wavelight,	
New	Delhi,	India

Correspondence	 to: Dr.	Hitendra	Ahooja,	Ahooja	Eye	 and	Dental	
Institute,	 560/1	Dayanand	Colony,	New	Railway	Road,	Gurgaon,	
Haryana,	India.	E-mail:	hahooja@gmail.com

Received:	19-Jun-2020 Revision: 28-Aug-2020
Accepted:	14-Sep-2020	 Published:	23-Nov-2020

Cite this article as: Ahooja H, Prasad S, Gautam K, Ghimire B. Case 
report of a uniocular topography guided laser-assisted in situ keratomileusis 
enhancement following an incorrectly treated astigmatic axis. Indian J 
Ophthalmol 2020;68:3050-3.

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: WKHLRPMedknow_reprints@wolterskluwer.com

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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Reduction	of	Astigmatism)	protocol,[3] and other methods like 
the	Phorcides	Analytical	Engine[4]	 or	Topography	Modified	
Refraction.[5]

Case Report
A	23-year-old	male	wanted	LASIK	 for	 cosmetic	purposes,	
with	a	history	of	using	glasses	since	past	6	years	with	no	other	
ocular	complaints.

Manifest	 refraction	RE:	 -0.25	D	 -1.0D	 ×	 105	 (6/6,	N6	@	
33	cm)	LE:	-0.25	D	-1.50	D	×	80	(6/6,	N6	@	33	cm)	Pentacam	

screening	(Oculus,	Germany)	data	shoswed	both	eyes	fit	for	
LASIK	[Fig.	1	for	LE].	For	LE,	calculated	residual	stromal	bed	
was	of	372	microns	with	130	micron	Flap.	From	the	Topolyzer,	
keratometeric	values	 4	 3	 .5	 ,	 44.5	D	with	 a	flat	 axis	 at	 80.3	
degrees	 [Fig.	 2]	 corroborated	with	 the	manifest	 refraction.	
He	underwent	 bilateral	WFO	LASIK,	with	 an	 incorrectly	
modified	(treated)	astigmatism	axis	for	LE.	This	was	due	to	a	
manual	data	entry	error	in	the	excimer.

LE:	Manifest	 refraction:	 -0.25	D	 -1.50	D	 ×	 80	 deg	 6/6	
N6	@33	 cm.	 Target	 refraction:	 plano.	Modified	 (treated)	
refraction:	-0.50D	-1.50	D	×	150	deg	(manual	data	entry	error	in	

Figure 2: Preoperative Topolyzer topography overview for left eye

Figure 1: Preoperative Pentacam tomography view for left eye

Figure 4: Post primary LASIK Topolyzer topography overview for 
left eye

Figure 3: Post primary LASIK corneal tomography for left eye using 
Pentacam

Figure 5: Treatment details of the enhancementFigure 4a: Ablation profile for only the Irregularities which induce HOAs
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excimer	laser).	Here	-0.25D	was	added	to	the	manifest	sphere	
as a nomogram adjustment.

RE:	Was	treated	correctly	with	postoperative	vision	6/6	the	
next	day.	Nothing	else	remarkable	about	the	LASIK	done.

This	 LE	 had	 a	 cylinder	 correction	 done	 at	 a	 different	
axis	-	150	instead	of	80	degrees.	Postoperative	refraction	was	
done on day 3 and repeated after a month.

The	refraction	over	this	period	was	stable.	He	ended	up	with	
a	new	astigmatism	on	70	Degrees	with	a	change	in	sphere	also.

His	UDVA	was	6/36,	postoperative	day	3	refraction	was	+1.00	
D	 -3.00	D	×	70	deg	6/6p.	Cycloplegic	 fraction	postoperative	
day	3	was	+2.00	D	Sph	-	3.25	D	Cyl	×	80	(6/6)	and	cycloplegic	
refraction	on	1	month	was	+1.75	D	Sph	-3.00	D	Cyl	×	80°	(6/6).

The	post	primary	LASIK	topography	[Figs.	3	and	4]	shows	
this	astigmatism	at	the	74.7	degree	axis;	this	astigmatism	here	
once	again	corroborated	with	the	manifest	refraction.	Hence	
the	cylinder	has	resulted	at	a	different	axis	(70	degrees)	from	
the	treated	axis	and	the	original	manifest	cylinder	axis.

This	 eye	was	 subsequently	planned	 for	 an	enhancement	
with	topographic-guided	ablation	after	one	month	of	primary	
LASIK.

Manifest	refraction	+1.00	D	–	3.00	D	×	70	deg	(SE	-0.50	D).

Target	refraction:	plano.

Topolyzer	cylinder	:	–	2.53	×	73	deg.

Modified	 (Treatment)	 Refraction	 :	 +0.75	 -2.53	D	 ×	 73	
deg	(SE	-0.51	D).

Here	the	manifest	and	topolyzer	cylinders	did	not	exactly	
match.	This	difference	could	be	due	to	the	HOAs	[see	Fig.	4a]	
which	are	adding	to	the	real	topographic	cylinder.	Only	treating	
the	manifest	cylinder	with	the	topo-guided	ablation	Topolyzer	
could	over-correct	the	cylinder.	Hence	the	cylinder	was	treated	
with	 the	 topographic	 cylinder	 and	 axis.	An	 adjustment	 in	
sphere was done to ensure the same SE was treated. The same 
flap	was	 lifted	and	the	LASIK	was	completed	uneventfully.	
All	 the	 refractions	 and	 treatments	were	done	by	 the	 same	
surgeon	 (HA)	 in	 the	 same	 setup	using	 the	 same	diagnostic	
instruments	on	the	same	excimer.

Fig.	 4a	 above	 shows	 the	 ablation	 profile	 for	 only	 the	
Irregularities	which	induce	HOAs.To	demonstrate	this,	here	

the	modified	refraction	is	set	to	0.	Note	that	about	7	microns	
of	 tissue	are	being	ablated	for	 the	purpose	of	 treating	 these	
irregularities	 around	36	microns	 are	 ablated	 for	 the	 entire	
enhancement.	Post-enhancement	[Fig.	5],	after	a	month	UDVA	
was	 6/6	with	no	 acceptance.	The	 refraction	on	 retinoscopy	
was	+0.50	D	Cyl	×	80.

Topography	 [Figs.	6	and	7]	showed	the	cornea	was	very	
much	regularized	with	an	insignificant	cylinder	(0.1	D).

Discussion
The	reason	for	enhancements	could	be	due	to	wrongly	done	
manifest	 refraction,	 incorrect	 techniques,	 regression,	 index	
myopia[6]	and	operating	room	factors	 like	 temp	erature	and	
humidity,	and	of	course	excimer	laser	performance	issues.

One	important	reason	is	that	of	a	data	transcription	error.	
The	data	 is	 incorrectly	 fed	 into	 the	 excimer.	Other	 reasons	
are	-	wrong	patient	treated,	wrong	eye	treated	and	wrong	entry	
of	the	numerical	value	and	‘+’	and	‘–‘sign.	These	errors	could	
likely	have	been	under	reported	for	obvious	reasons.

It	 has	 been	documented	 that	 correction	 of	 an	 incorrect	
manifest	 refraction	astigmatic	 axis	 induces	 an	 entirely	new	
abnormal	astigmatism	on	a	different	axis.	Manifest	refraction	
is	less	accurate	and	can	lead	to	abnormal	astigmatism	when	
laser	ablation	is	performed.[3]	Hence	a	topo-guided	treatment	
was	planned	and	it	gave	excellent	results.	Topo-guided	ablation	
also	been	successfully	used	to	treat	post-keratoplasty	cornea,[7] 
to	enlarge	optical	zones,[8]	keratoconus,	and	ectasia	following	
LASIK.[9] 

Conclusion
LASIK	enhancement	with	topographic-guided	ablation	results	
in	excellent	outcome	in	a	patient	with	a	prior	incorrectly	treated	
astigmatic	axis.
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Figure 7: Post enhancement Topolyzer topography maps

Figure 6: Pentacam tomography of left eye post enhancement
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Epithelial remodelling masquerading 
as keratoconus progression: An 
interesting case report

Krati Gupta, Vaitheeshwaran Ganeshan Lalgudi, 
Vishal Arora1, Sneha Gupta2, Pooja Khamar2 

A	 25-year-old	 male	 patient	 presented	 with	 chief	 complaints	
of	 itching	 in	 both	 eyes	 (OU)	 for	 the	 past	 one	month.	Detailed	
ophthalmic	 examination	 showed	 best-corrected	 visual	 acuity	
of	 6/6	 OU.	 On	 slit-lamp	 examination	 of	 the	 left	 eye,	 Vogt’s	
striae	 were	 documented	 and	 rest	 of	 the	 anterior	 segment	
was	 normal	 OU.	 Pentacam-HR	 and	 ASOCT	 confirmed	 the	
diagnosis	of	keratoconus.	The	patient	was	started	on	Trehalose	
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containing	 preparation	 for	 both	 eyes.	 On	 follow-up	 visit	 at	 8	
months,	progression	was	documented	on	Pentacam-HR.	MS-39	
showed	 epithelial	 remodeling,	 but	 no	 stromal	 or	 posterior	
elevation,	indicative	of	a	pseudo-progression.	Corneal	epithelial	
remodeling	 post	 topical	 trehalose	 containing	 eye	 drops	
application	has	been	very	sparsely	reported	in	literature.	It	is	an	
important	differential	 to	 consider	when	 faced	with	 a	 situation	
of	a	likely	progression	of	keratoconus,	especially	to	differentiate	
true	from	pseudo-progression.

Key words:	 Epithelial	 remodeling,	 keratoconus,	 progression,	
trehalose 

Keratoconus	 (KC)	 is	 a	progressive	bilateral	 corneal	 ectatic	
disease	which	is	typically	first	seen	in	the	early	adolescence.	
Corneal	steepening	and	thinning	in	the	central	or	paracentral	
regions	lead	to	an	irregular	astigmatism	affecting	quality	and	
quantity	of	vision.	These	clinical	features	worsen	as	the	disease	
progresses	to	advanced	stages.[1]

In	recent	years,	it	has	been	shown	that	the	corneal	epithelium	
overlying	 the	 cone	apex	 in	keratoconus	 is	 thinned	out	 in	 a	
localized	zone	with	a	ring	of	thickening	in	the	periphery.	This	
epithelial	thickness	alteration	could	create	a	masking	effect	over	
the	underlying	stromal	irregularity.	Thus,	the	epithelial	and	
stromal	thickness	profiles	in	a	keratoconic	cornea	could	behave	
differently	when	compared	to	a	healthy	cornea.[2]
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