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Abstract. The objective of this study is to establish if the correction of
the refractive error with LASIK could lead to an improvement in adult
neglected refractive amblyopia. A retrospective review of patients
that underwent LASIK for the correction of adult refractive amblyopia
was studied. Fourteen eyes were myopic, 3 eyes were hypermetrope
and one eye was mixed astigmatic. Nine patients gained one or two
lines (50%) all were from the myopic group, eight patients did not
show any change (44.4%), and one patient lost one line (5.5%) and
was astigmatic hypermetrope. A positive correlation was found
between the pre and post operative; best corrected visual acuity
between the improvement and satisfaction of the patients; between the
degree of pre operative refractive error and the improvement in the
best corrected visual acuity as well as between the pre and post
operative refractive error. Adult patient with amblyopic eye can enjoy
better vision after the procedure. In fact, refractive surgery for adult
wishing to correct their neglect amblyopic eye previously thought to
be refractory to visual rehabilitation may be considered.
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Introduction

Amblyopia is a reduction of the best corrected visual acuity to less than
20/30 in one eye, without other visible sign of eye diseases!").
Traditional clinical concept is that occlusion therapy is effective only in
infant and young children when the visual system is sufficiently flexible
for cortical modification to occur. Several recent reports have shown that
some improvement in visual function occurs in adult amblyopic eyes
when the normal fellow eye has lost vision™™™. LASIK became a safer
way to correct refractive error, especially when glasses are not applicable
and the patients are not interested to wear contact lenses” . The aim of
this work is to establish if the correction of the refractive error with this

technique could lead to an improvement in the amblyopia.

Subject and Method

A retrospective review based on the charts of the patients that
underwent LASIK for the correction of adult refractive amblyopia during
the year of 2005 included 18 eyes of 18 patients; the surgery was done at
Eye Care Center, Jeddah, Saudi Arabia. All of these patients had
unilateral myopia less than 10 diopter with maximum of up to 2 cylinder
of astigmatism, hypermetropia not more than 4 diopter and mixed
astigmatism not more than 3 diopter differences between the 2 axes. The
fellow eye was emmetropic. Glasses were not worn for optical reasons
and all of these patients were reluctant to wear contact lenses. The
procedure was explained to the patient with the possibility of limited
improvement post operative. An approved informed consent was
obtained from the patients.

Contact lenses were worn prior to surgery to detect any post
operative chance of diplopia. Preoperative evaluation included the
routine ophthalmological examination to exclude any ocular diseases,
any systemic diseases that could interfere with the healing process of the
cornea, such as the collagen diseases. Inquiry about the educational level
and the reason why not any attempt was done to correct the amblyopia.
Routine LASIK tests for dry eye, corneal topography, pachymetry,
scotopic pupil size, ocular tension, cycloplegic refraction and retinal
examination were done.
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The LASIK procedure was carried as follows: After application of
topical anesthesia (benoxinate minims), the microkeratome handle was
applied over the cornea with centration guided by the entrance pupil.
Proper suction was verified by applanation tonometry (65 mmHg). The
motor was advanced and a superior hinged lamellar flap was created.
Ablation was performed by the Allegretto wave light laser. The stromal
bed was washed by balanced salt solution (BSS, Alcon Laboratory, Fort
Worth, TX). The flap was folded back in position, painted by a wet
sponge to assure proper repositioning. The flap was left to dry for two
minutes. Eye protection was achieved by a transparent hard shield.
Patients received tobramycin, dexamethasone eye drops. Ofloxacin 0.3%
eye drops and preservatives free tear natural for 15 days. Patients were
followed after one week, one month, three months and six months for
flap complications, refraction, and visual acuity. Patient satisfaction was
given a score from 1 to 10 based on his improvement in vision, better
feeling of binocular vision, better field sensation at the site of the
amblyopic eye, problem with low illumination and did he regret that he
didn’t do the surgery early in his life or not.

Results

The study included 18 eyes of 18 patients with unilateral neglected
refractive Amblyopia. The age of the patients ranged from 19 years to 35
years with a mean of 27.8 +/- 5.5 years. Male patients were 7 (39%) and
female patients were 11 (61%). The preoperative spherical equivalent
ranged from -10 to +4 (with a mean of — 3.8 +/- 5.3), 14 eyes were
myopic, 3 eyes were hypermetrope and one eye was mixed astigmatic.
The postoperative spherical equivalent ranged from -1 to 0 with a mean
of 0.2 +/- 0.4 (Fig. 1). Best spectacles corrected visual acuity ranged
from 0.3 to 0.9 with a mean of 0.5 +/- 0.19. The best corrected visual
acuity postoperative ranged from 0.2 to 0.9 with a mean of. 05 +/- 0.2.
Improvement was recorded by gaining or losing visual acuity lines. The
improvement ranged from loss of 1 line (-1) to gain of 2 lines (2) with a
mean of 0.55 + 0.78 line gain. Nine patients gained one or two lines
(50%) all were from the myopic group and patients did not show any
change (44.4%), one patient lost one line (5.5%) and was astigmatic
hypermetrope (Fig. 2).
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Fig. 2. Best corrected post operative visual acuity change.

The degree of satisfaction ranged from 6 to 10 with a range of 8.6.
All of the fair satisfied patients were from the hypermetropic group.
Using the SPSS statistic software, the correlation between the pre
operative best visual acuity, post operative best visual acuity, and amount
of error corrected was evaluated. Improvement in best visual acuity,
degree of satisfaction, age and sex were assessed by linear regression
analysis. The significance was tested with the paired "student's" 7 test. A
positive correlation was found in our cases between the pre and post
operative best corrected visual acuity (Pearson's correlation= 0.692,
significant at the 0.01 level 2-tailed). There was a significant relation
between the improvement and the satisfaction of the patients (Pearson's
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correlation = 0.715, significant at the 0.01 level 2-tailed). There was also
a positive correlation between the degree of pre operative refractive error
and the improvement in best corrected visual acuity (Pearson's
correlation = 0.923, significant at the 0.01 level 2-tailed). There was a
positive correlation between the pre and post operative refractive error
(Pearson's correlation = 0.770, significant at the 0.01 level 2-tailed). No
other relation was found in relation to age or sex in relation to
improvement or satisfaction. Most of our patients had a low degree of
education till the secondary school (78%), only 4 (22%) patients’
finished higher education.  All these patients did not have the
perseverance (either due to the parents or the patients themselves) for
occlusive therapy to treat the amblyopia.

Discussion

It was well known that when it comes to amblyopia in a patient who
is past early childhood, there is little that can be done to improve visual
acuity. Traditional teaching is that therapy is effective only in infants
and young children, when the visual system is sufficiently plastic for
cortical correction to occur. However, some has observed that little
improvement in visual function occurs in adult amblyopic eyes when the
normal fellow eye has lost vision®™*. Also, it was observed that some
patients, after doing bilateral LASIK surgery with an amblyopic eye,
were excited as they had never seen as clearly out of their bad eye before
despite all that was known to the contrary.

Most of the reported studies of the use of refractive surgery to
improve vision were performed on amblyopic children eye and all
showed improvement in BCVA after the procedure®™'"). This study was
carried out to retrospective review; the chart of consecutive amblyopic
patients that were seen during the year 2005. Lanza et al. 2lina study on
adult amblyopic(38 eyes ranging from-14.63 D to + 3.75 D), but using
photorefractive keratectomy (PRK), showed that most of their patients
had an improvement in BCVA, mainly in those with mild to moderate
amblyopia. At the end of 6 months, BCVA ranged between 0.25 and 1.3
lines with a significant difference preoperative (0.2 and 0.7 lines).
Valente ef al.!”! in a study on adult high myopic anisometropia stressing
on preoperative binocular orthoptic evaluation to avoid diplopia, found
that most of the amblyopic eye had improvement of BCVA without
postoperative diplopia. He explained the results as the correction of the
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dominant eye first preserve the fixation after the refractive surgery. In
cases when the suppressed eye was done first a temporary postoperative
diplopia was observed until the dominant eye was treated.

The improvement in BCVA in the patients may have a different
explanation: First the correction of ametropia after the surgery, second
the improvement of the corneal refractive surface creates a better optical
system that allows better vision than using spectacles. Finally, the
improvement may be a real change in the amblyopic eye that allows a
better function in the amblyopic eye as seen in cases where an amblyopic
eye can recover a level of visual function when the previously normal
fellow eye is lost to a disease!'>". In post refractive cases, a sharper
image in the operated eye could force the brain to use their previous lazy
eye as most of the improvement in the cases where in those that had a
low grade of myopia. These support the idea that the improvement after
refractive surgery is due to relative magnification and relief from the
spherical aberration rather than a real recovery from amblyopia. All these
cases have a better seeing eyel' ',

In conclusion, this study did not emphasize on other visual function
related to amblyopia, such as binocular function and orthoptic
examination pre operative. However, none of the patients developed post
operative diplopia. This study does not imply that refractive surgery can
be considered a cure for amblyopia, but rather that adult patient with
amblyopic eye can enjoy better vision after the procedure. In fact,
refractive surgery for adult wishing to correct their neglect amblyopic
eye previously thought to be refractory to visual rehabilitation by
conventional method especially for moderate degree of myopia should be
highly considered.

References

[1]  Von Norden GK. Binocular vision and ocular motility. In: Theory and Management of
Strabismus.5™ ed. St. Louis: Mosby, 1996. 206-279.

[2] Lanza NM, Rosa DN, Capasso AL, Laccorine SE, Rossi AS, Romano BA. Can we
utilize photorefractive keratectomy to improve visual acuity in adult amblyopic eye?
Ophthalmology 2005; 112(10): 1684-1691.

[3] Simmers AJ, Gray LS. Improvement of visual function in an adult amblyopic eye. Optom
Vis Sci 1999; 76(2): 82-87.

[4] Wilson ME. Adult amblyopia reversed by contralateral cataract formation. J Pediatr
Ophthalmol Strabismus 1992; 29(2): 100-102.



[15]

LASIK to Improve Visual Acuity in Adult... 35

Alio JL, Artola A, Claramonte P, Ayala MJ, Chipont E. Photorefractive Keratectomy
for pediatric myopic anisometropia. J Cataract Refract Surg 1998; 24: 327-330.

Baraquet IS, Wygnanski-Jaffe T, Hirsh A. Laser in situ keratomileusis improves visual
acuity in some adult eyes with amblyopia. J Refract Surg 2004; 20(1): 25-28.

Valente P, Buzzonetti L, Dickmann A, Rebecchi MT, Petrocelli G, Balestrazzi E.
Refractive surgery in patients with high myopia anisometropia. J Refract Surg 2006; 22(5):
461-466.

Astle WF, Huang PT, Ells AL, Cox GR, Deschenes CM, Vibert MH. Photorefractive
keratectomy in children. J Cataract Refract Surg 2002; 28(6): 932-941.

Nassrallah BR, Nassrallah JJ Jr. Laser in situ keratomelieusis in children 8 to 15 years
old. J Refract Surg 2001; 17(5): 519-524.

Rashad KM. Laser in situ keratomileusis for myopic anisometropia in children. J Refract
Surg 1999; 15(4): 429-435.

Daoud JY, Hutchison AJ, Wallace KD, Song AJ, Kim AT. Refractive surgery in
children: Treatment,options,outcomes and controversies. Am J Ophthalmol 2009; 147(4):
573-584.

Moseley M, Fielder A. Improvement in amblyopic eye function and contralateral eye
disease: evidence of residual plasticity. Lancet 2001; 357(9260): 902-904.

El Mallah MK, Chakravarthy U, Hart PM. Amblyopia: is visual loss permanent? Br J
Ophthalmol 2000; 84(9): 952-956.

McDonald MB, Liu JC, Byrd TJ, Abdelmegeed M, Andrade HA, Klyce SD, Varnell R,
Munnerlyn CR, Clapham TN, Kaufman HE. Central photorefractive keratectomy for
myopia. Partially sighted and normal sighted eyes. Ophthalmology 1991; 98(9): 1327-
1337.

Levi DM, Polat U, Hu YS. Improvement in vernier acuity in adults with amblyopia:
practice makes better. Inves Ophthalmol Vis Sci 1997; 38(8): 1493-1510.



36 A.M. El Ghatit and A.H. Marzouki

JuS Vs 8 (SPU) 5l lal) s Alslae Ja
¢ Al gean QI Gl sl gl

' Aaisal dala glise g eyl g o
o — ApaiSuy) Ay deals e iball LS ¢ gl anid
e e lel) dnals ¢ bal) LS o giel) pd
Losecd) Lupel) iSLaal) — 52a

DS i IS 13 Lo dbjeal Al Giagd . aliiieal/
JuS s & Ll et ) i of oS Ll Aadss
Cupal e YA 3 e VA daale & a5 . calll) ol uall
rad Lo Be V8 Jadiy ol jlal) maaal Gllee ol
s g cddalide A0aaBU) o (e ol Jola (e Y ol
2y bl et s3a5 cAglaall 2ayy Ji Canaall A0 G A8
ceoall oY) Aplay ey Aleall 2ay Lapll Aspa dpleal)
cnbd sl el sl et o5 wage 4 of gl cuelil
Sle own Dl o (188,2) ompe A bl ge (V004)
Lyl adaea . laill cildle (g Und 588 (70,0) (iayyas catyla
Lilaa) duase A8le Caagy «haill jual cVA] OIS dlend) (4
Aglaall 225 J8 Liajll Aayns cpmapall Ly lady) daps o
el s (5l Sleady) manat doaas 3391 (Sadl
i Yy bl pmd CWla 3 Aald (il gl Jagal
aalin) anal dllyy Sl LhEDs il Job oVl b

b)) e dale



