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Abstract
·AIM: To evaluate the increase in corrected distance
visual acuity (CDVA) after laser keratomileusis
(LASIK) in adults with anisometropic amblyopia.

· METHODS: The medical records of consecutive
patients diagnosed with anisometropic amblyopia at the
time of refractive evaluation who underwent LASIK were
retrospectively reviewed. Patients with at least a two-line
difference of visual acuity (VA) between the eyes with a
spherical refractive error difference of at least 3.00
diopters (D) or an astigmatic difference of at least 2.00D
were included. Patients with any other possible reason
for amblyopia other than anisometropia or those who
had undergone previous amblyopia treatment were
excluded. Amblyopic eyes with myopia or myopic
astigmatism were considered as group 1, hypermetropia
or hypermetropic astigmatism constituted group 2, and
mixed astigmatism patients comprised group 3.
Uncorrected distance visual acuity (UDVA), subjective
manifest refraction, and CDVA were analyzed at 1 week
and 1 month, 3, and 6 months.

·RESULTS: The study included 57 eyes of 57 patients.
There were 33 eyes in group 1, 12 eyes in group 2, and
12 eyes in group 3. The preoperative mean values for
spherical equivalent of subjective manifest refraction (SE)
in groups 1, 2, and 3 were (-4.66依1.97)D, (4.40依1.00)D,
and (0.15依1.05)D, respectively. Mean CDVA improved 0.1
log units (1 line LogMAR) at 6 months ( <0.05). Sixteen
eyes (28%) exhibited an improvement in CDVA in week 1.
Fourteen eyes (25% ) experienced two or more lines of
CDVA improvement at month 6. There were no
statistically significant differences among the groups in
terms of CDVA ( >0.05). Moreover, age, the amount of

preoperative refractive error, and the levels of
preoperative corrected and UDVA had no effect on
postoperative CDVA improvement ( >0.05).

· CONCLUSION: Correction of refractive errors with
LASIK produced significant CDVA improvement in adult
patients with anisometropic amblyopia and no previous
amblyopia treatment.
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INTRODUCTION

A mblyopia is believed to result from inadequate foveal
or peripheral retinal stimulation or abnormal binocular

interaction that results in different visual inputs from the
foveae[1]. Refractive amblyopia may result from anisometropia.
It is widely accepted that visual plasticity only occurs during
critical visual development periods [2]. Accordingly, there is a
misconception that amblyopia cannot be treated after
childhood and that occlusion therapy must be implemented
during the critical period to be effective. However, there are
actually three different periods of visual acuity (VA): a
period of VA development, a period during which
deprivation is effective in producing amblyopia, and a period
of recovery during which recovery from amblyopia can be
obtained [3]. The critical period corresponds to the period
during which deprivation is effective rather than the period
during which recovery can be obtained. In fact, particular
properties of the visual system have different critical periods,
and most of these periods fall somewhere between eye
opening and puberty[4]. Importantly, the recovery period is not
limited to the critical period (s) and may include adulthood.
Studies in the literature report amblyopic eye improvement in
an adult patient after visual loss in the non-amblyopic eye [5, 6].
In addition, improved corrected distance visual acuity
(CDVA) has been reported after refractive surgery on adult
eyes with refractive amblyopia [7-10]. These studies are limited
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in number, and although they agree that there is an
improvement, the reported rates of improvement are highly
variable.
The purpose of this study was to evaluate CDVA
improvement in patients with anisometropic refractive
amblyopia to determine the timing and extent of VA
improvement. CDVA of non-amblyopic eyes was also
analyzed. We also investigated possible relationships with the
type of preoperative refractive error, preoperative CDVA and
UDVA, preoperative SE of the refractive error, preoperative
defocus equivalent (DEQ) of the refractive error, and patient
age.
SUBJECTS AND METHODS
Subjects This retrospective study was approved by the
ethics committee of Beyoglu Eye Research and Training
Hospital. The medical records of consecutive patients
diagnosed with anisometropic refractive amblyopia at the
time of refractive evaluation who underwent laser
keratomileusis (LASIK) were retrospectively reviewed.
Inclusion criteria were simultaneous LASIK surgery on both
eyes performed between 2008 and 2011, anisometropic
amblyopia in one eye, age 逸20 years old, best corrected VA
of at least 20/25 in the non-amblyopic eye, no ocular disease
other than the refractive error, normal topographic pattern,
and regular retinoscopic reflex. Amblyopia is truly a
spectrum of visual loss, ranging from missing a few letters on
a line to hand motion vision. In addition to loss of Snellen
acuity, amblyopes exhibit loss of sensitivity to contrast over a
wide range of spatial frequencies [11], loss of Vernier acuity[12],
distortions in stimuli shape[13], an increase in the magnitude of
crowding effect [14] , and motion deficits [15]. Thus, VA
measurement alone is not the best way to investigate visual
function loss in these eyes [16]. However, a cut-off value in
terms of VA is needed for practical purposes, and an
interocular difference of two or more lines in CDVA is a
widely used diagnostic criterion for amblyopia [17].
Accordingly, inclusion criteria in this study were at least two
lines of difference of CDVA and a spherical refractive error
difference of at least 3.00 diopters (D) or astigmatic
difference of at least 2.00D between the eyes. Careful history
taking is routine in our refractive surgery clinic, and
assessment of eye alignment is a part of routine preoperative
examinations. Patients with strabismus or previous amblyopia
treatment were excluded. In our clinic, refractive surgery
patients are routinely seen at postoperative day 1 and month
1, 3, and 6. One of our aims was to analyze the pattern of
CDVA increase; only patients who attended all four
follow-up visits were therefore included in the study.
Refractive error categorization Patient preoperative
refractive errors were categorized into one of the following
three groups: Myopia or myopic astigmatism (group 1),
hypermetropia or hypermetropic astigmatism (group 2), or

mixed astigmatism (group 3). VA deficit and the proportional
improvement were calculated as described by MOTAS
collaborative group[18].
Methods In all surgeries, corneal flaps were created with
Schwind pendular microkeratome (Schwind-eye-tech
solutions GmbH, Kleinostheim, Germany), and excimer laser
photoablation was performed with Schwind Amaris 750S
(Schwind-eye-tech solutions GmbH, Kleinostheim, Germany)
or Schwind Amaris 500E (Schwind-eye-tech solutions
GmbH, Kleinostheim, Germany). A standard protocol was
carried out for all patients: preoperative pachymetry
measurement, flap creation with the microkeratome, static
cyclotorsion measurement, lifting of the flap and pachymetry
measurement on the stromal bed, excimer laser
photoablation, pachymetry measurement on the residual
stromal bed, and repositioning of the flap. Online pachymetry
measurement and dynamic cyclotorsion control were active
during all the treatments. After surgery, patients received a
topical antibiotic for 5 days and a topical steroid for 10 days.
Artificial tears were prescribed for at least 1 month.
Statistical Analysis The following categories were
reviewed and recorded for each patient at each follow-up
visit: age, uncorrected distance visual acuity (UDVA),
CDVA, and subjective manifest refraction (SMR). VA was
measured with an ETDRS chart and recorded in LogMAR
units for subsequent statistical analysis. Each letter was
considered to have a value of 0.02 log units. The data were
analyzed with Microsoft Excel 2007 (Microsoft Inc.,
Redmond, WA, USA) and PASW Statistics 18 (SPSS Inc.,
Chicago, IL, USA). Repeated measures analysis of variance
(ANOVA) was used to compare UDVA and CDVA in
preoperative and postoperative visits, and post hoc analyses
with Bonferroni corrections were performed when
statistically significant differences were detected.
RESULTS
Among the 785 cases examined, 57 patients met the inclusion
criteria. Of these, 27 (47%) were male and 30 (53%) were
female. All patients underwent bilateral LASIK. Table 1
shows the preoperative characteristics of amblyopic eyes and
their fellow eyes. There were 33 eyes in group 1, 12 eyes in
group 2, and 12 eyes in group 3. Defocus equivalent (DEQ)
of the refractive error is a better measure of residual
refractive error following refractive procedures for mixed
astigmatism cases and was calculated as defined by Holladay

[19] (Table 1).
Table 2 shows UDVA for pre- and postoperative visits. As
expected, there was a statistically significant increase in
UDVA after LASIK; however, post hoc analysis did not
reveal statistically significant difference between
postoperative visits (Table 2).
Table 3 shows the mean CDVA of amblyopic eyes pre- and
postoperatively. There was a statistically significant increase
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in CDVA after LASIK ( <0.001). Post hoc analysis did not
reveal a significant difference between preoperative visit and
postoperative week 1 visit. However, there was a statistically
significant improvement of CDVA at postoperative month 1
( =0.001), 3 ( <0.001), and 6 ( <0.001) visits when
compared to preoperative CDVA (Table 3). We also found a
statistically significant improvement between postoperative
month 3 and 6 visits (Table 3, =0.016). However the mean
difference between postoperative month 3 and month 6 visits
was only 1.5 letters and it was not clinically significant.
Preoperative refractive error had no effect on mean
postoperative CDVA in amblyopic eyes (Table 4).
Preoperative CDVA, preoperative UDVA, preoperative SE of
the refractive error, preoperative DEQ of the refractive error,
and patient age were not associated with the increase in
CDVA in amblyopic eyes (Table 5). In addition, initial
amount of VA deficit and other preoperative factors were not
associated with proportional improvement in the VA deficit
(Table 6).

CDVA of non-amblyopic eyes was also analyzed; however,
there was no statistically significant improvement throughout
the follow-up period (Table 7).
Figures 1A-C show the scatter plots of SE of achieved
correction versus SE of intended correction in Groups 1, 2,
and 3, respectively. Although the preoperative refractive
errors were relatively high, SE of the achieved correction
were within 1D of the intended correction in 94% of eyes in
Group 1 and 92% of eyes in Group 2, postoperatively (Figure
1A and Figure 1B). In Group 3, the SE of the achieved
correction was within 依50D of the intended correction in
100% of eyes (Figure 1C). However, SE is not a good
measure in mixed astigmatism cases because the SE of a high
refractive error may be very low. DEQ is a better measure for
these eyes, and Figure 1D shows postoperative DEQ in
Group 3. Overall, 75% of mixed astigmatism cases had
postoperative DEQ 臆1.00D. Refractive accuracy was within
1D of the intended correction in 95% of cases when all
groups were analyzed together.
Figures 2A and 2B show the change in CDVA in different
groups at week 1 and month 6 visits, respectively. Figures 3A
and 3B show the change in CDVA at two different time
points when all groups are analyzed together. There was an
improvement in CDVA in 16 (28%) patients at the week 1
postoperative visit (Figure 3A). At the same time point, there
were also 11 (19%) patients whose visual acuities were either
slightly or moderately decreased to counterbalance an
improvement in mean CDVA. As a result, statistical analysis
comparing mean preoperative and mean week 1 visual
acuities did not reveal any statistically significant differences
(Table 2).
DISCUSSION
Although studies have evaluated refractive surgery in
amblyopic eyes, most of these were performed in pediatric
age groups. Others were either performed on a small number
of patients or after photorefractive keratectomy (PRK). The
healing process after LASIK is shorter compared to PRK, and
the improvements in UDVA and CDVA are faster.

Table 1  Preoperative patient charactheristics             sx ±  

Parameters Group 1 
(n=33) 

Group 2 
(n=12) 

Group 3 
(n=12) 

Age (years) 35±9 33±7 32±5 
SE (D) -4.67±1.90 4.40±1.00 0.15±1.00 
DEQ (D) 4.67±1.90 5.52±1.05 4.85±1.28 
Astigmatism (D) -2.50±1.86 -2.71±1.78 -3.40±1.84 
SE of the fellow eye (D) -1.89±1.53 2.03±1.66 -0.40±0.22 
DEQ of the fellow eye (D) 1.88±1.56 3.34±1.36 1.90±1.90 

n: Number of eyes; SD: Standard deviation;  SE: Spherical equivalent of 
the refractive error; D: Diopters; DEQ: Defocus equivalent of the 
refractive error. 

Table 2  Preoperative and postoperative UDVA 
Parameters Mean Sem. P(all visits) 
UDVA preop =A 1.02 0.07 
UDVA week 1 =B 0.27 0.03 
UDVA month 1=C 0.24 0.03 
UDVA month 3=D 0.22 0.02 
UDVA month 6=E 0.23 0.03 

<0.001 

Sem: Standard Error of Mean;  NS: Nonsignificant; UDVA: 
Uncorrected distance visual acuity; Repeated Measures (Wilks' 
Lambda, n=57). Post Hoc Analysis: P(A-B)=0.001, P(A-C)<0.001, 
P(A-D)<0.001, P(A-E)<0.001, P(B-C)=1 NS, P(B-D)=0.065 NS, 
P(B-E)=0.346 NS, P(C-D)= 0.559 NS, P(C-E)=1 NS, P(D-E)=1 
NS. 

Table 3  Preoperative and postoperative CDVA 
Parameters Mean Sem. P(all visits) 
CDVA preop =A 0.23 0.01 

CDVA week 1 =B 0.21 0.02 

CDVA month 1=C 0.18 0.02 

CDVA month 3=D 0.16 0.02 
CDVA month 6=E 0.13 0.02 

<0.001 

Sem: Standard Error of Mean; NS: Nonsignificant; CDVA: 
Corrected distance visual acuity; Repeated Measures (Wilks' 
Lambda), n=57. Post Hoc Analysis: P(A-B)=1 NS, P(A-C)=0.001, 
P(A-D)<0.001, P(A-E)<0.001, P(B-C)=0.044, P(B-D)<0.001, 
P(B-E)<0.001, P(C-D)=0.093 NS, P(C-E)<0.001, P(D-E)=0.016. 
 

Table 4  Effect of the preoperative refractive error group on 
postoperative CDVA 

CDVA vs Group 
(1P=0.204) 

Group 1                       
(n=33) 

Group 2                               
(n=12) 

Group 3 
 (n=12) P 

Mean 0.19 0.25 0.20 CDVA week 1  
Sem. 0.02 0.04 0.08 

0.60  

Mean 0.15 0.25 0.18 CDVA month 1  
Sem. 0.02 0.04 0.05 

0.14  

Mean 0.14 0.20 0.15 CDVA month 3  
Sem. 0.02 0.05 0.05 

0.48  

Mean 0.11 0.18 0.15 CDVA month 6 
Sem. 0.02 0.04 0.05 

0.29  

1Repeated Measures(Wilks' Lambda), non-significant; Sem: Standard 
Error of Mean; CDVA: Corrected distance visual acuity. 
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Therefore, a retrospective analysis of visual acuities of

amblyopic adult eyes after LASIK would be more
appropriate to show the pattern of improvement in the early
postoperative period.
In this study, we retrospectively analyzed refractive results
after LASIK in 57 amblyopic eyes. The refractive errors of
the patients in the study were heterogeneous (Table 1).
However, postoperative refraction was close to emmetropia
in all groups (Figure 4). In agreement with the literature,
LASIK was found to be highly effective in amblyopic eyes
for the surgical correction of amblyogenic refractive
errors [ 7 , 9 , 20 , 21 ] .

Figures 1 The scatter plots of SE of achieved correction versus SE of intended correction in different groups A: Group 1;
B: Group 2; C: Group 3; D: Postoperative DEQ in Group 3.

Table 5  Effects of preoperative variables on postoperative change of CDVA 
Parameters Age Preop UDVA Preop CDVA Preop SE Preop DEQ 

r 0.17 -0.06 -0.24 -0.02 0.02 
Group 1 Change in CDVA 

P 0.36 0.76 0.18 0.90 0.90 
r 0.15 0.37 -0.3 0.06 0.02 

Group 2 Change in CDVA 
P 0.49 0.24 0.36 0.86 0.95 
r 0.11 -0.62 0.03 -0.40 -0.41 

Group 3 Change in CDVA 
P 0.57 0.32 0.93 0.21 0.191 

Pearson correlation analysis. CDVA: Corrected distance visual acuity; Preop: Preoperative; SE: spherical equivalent; 
DEQ: Defocus equivalent. 

Table 6  Effects of preoperative variables on proportional improvement of VA deficit 

Parameters Age Preop 
UDVA 

Preop VA 
deficit Preop SE Preop DEQ 

r 0.182 -0.139 -0.046 0.006 -0.006 
Group 1 Proportional 

Improvement P 0.311 0.440 0.801 0.973 0.973 
r 0.168 -0.178 0.227 -0.223 -0.353 

Group 2 Proportional 
Improvement P 0.359 0.580 0.478 0.486 0.260 

r 0.119 -0.079 -0.115 -0.082 -0.204 
Group 3 Proportional 

Improvement P 0.489 0.807 0.721 0.800 0.526 
0.311 -0.065 -0.038 -0.131 -0.081 

All patients Proportional 
Improvement 

r 
P 0.199 0.629 0.780 0.332 0.550 

Pearson correlation analysis. Preop: Preoperative; CDVA: Corrected distance visual acuity; VA: Visual acuity; SE: 
spherical equivalent; DEQ: Defocus equivalent. 

Table 7  Preoperative and postoperative CDVA (non-amblyopic 
fellow eyes) 
Parameters Mean Sem. P(all visits) 
UDVA preop =A 0.02 0.03 

UDVA week 1 =B 0.03 0.04 

UDVA month 1=C 0.02 0.03 

UDVA month 3=D 0.03 0.03 

UDVA month 6=E 0.02 0.03 

1 (NS) 

NS: Nonsignificant; Sem: Standard Error of Mean; CDVA: Corrected 
distance visual acuity; Repeated Measures (Wilks' Lambda), n=57. 
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Figure 4 Postoperative refraction was stable throughout follow up in all groups A, B: Changes in mean SE refraction through the
6-month follow up after LASIK in Groups 1 and 2, respectively; C: Change in DEQ of the refractive error for mixed astigmatism cases
(Group 3); D: The mean SE refraction over follow up when all groups were analyzed together.

Figure 2 Change in CDVA in different groups A: Week 1; B: Month 6.

We observed a statistically significant improvement in
CDVA after surgery. The mean improvement was 0.1 log

units ( <0.001, Table 2). Each log unit corresponds to a
LogMAR line with letter size increasing by a factor of 1.2589

Figures 3 Change in CDVA in all groups at two different time points A: Week 1; B: Month 6.
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compared to the previous line. Accordingly, a loss of 0.1 log
units (one line LogMAR) means that the minimum angle of
resolution is multiplied by 1.2589. In contrast, 0.1 log unit
(one line LogMAR) improvement in our patients means that
the minimum angle of resolution was multiplied by 1/1.2589,
resulting in a 21% decrease in the minimum angle of
resolution. We found that 15 eyes (26%) gained one line, 10
eyes (18%) gained two lines, and 4 eyes (7%) gained three
lines of CDVA. Overall, 14 (25%) of amblyopic eyes gained
two or more lines of CDVA at the end of the follow up, and
no eyes lost two or more lines. However, there was no
improvement in CDVA of non-amblyopic eyes at any time
point. There are a limited number of studies in the literature
that evaluate CDVA improvement in adult amblyopic eyes
after LASIK or PRK. Although they agree that improvement
occurs, the rates vary over a wide range. Sakatani [9]

found an improvement of CDVA in 42.8% of eyes and
Dedhia and Behl [7] reported an improvement in 66.7% of
patients after LASIK. Roszkowska [20] described CDVA
improvement in 82.4% of PRK patients; 50%, 21%, and 12%
of their patients gained one, two, and three lines,
respectively, which is similar to our results. The highest rate
of improvement was reported by Cagil [21], who
performed PRK in adult amblyopic eyes that have not
received previous amblyopia treatment. The number and
follow-up time (50 eyes, 6 months) was very similar to ours.
They reported that more than 25% of the patients gained
three or more lines (minimum angle of resolution
improvement by a factor of 2 or more), and 6% gained five
lines (minimum angle of resolution improvement by a factor
of 3). The mean preoperative CDVA of the patients in the
studies above are similar to our patient group, and all are
above 20/40. Due to floor and ceiling effects for patients with
severe amblyopia, those with worse baseline VA may have
more room to improve, whereas those with better baseline
VA may have less room for improvement. For example 2
lines improvement may represent full (100%) correction of
the initial VA deficit in a patient with mild amblyopia, but it
would represent less improvement ( 50% of the initial VA
deficit) in a patient with deeper amblyopia. The statistical
analysis of VA in this study showed that the initial VA deficit
and postoperative proportional improvement in the VA
deficit were not significantly correlated (Table 6). However,
negative findings in this study do not mean that there is no
association. Spectrum of VA in amblyopia ranges from
missing a few letters on a line to hand motion vision and the
population in this study does not represent all levels of
amblyopia.
Our results agree with the literature that corneal refractive
surgery in amblyopic adults improves CDVA. However, it is
not possible to predict preoperatively whether CDVA will
improve. When our patients were divided into three groups

(group 1: myopia or myopic astigmatism, group 2:
hypermetropia or hypermetropic astigmatism, group 3: mixed
astigmatism), there were no significant differences among the
groups in terms of CDVA improvement. This finding is in
agreement with Cagil [21] who reported that neither the
type of refractive error nor the degree of amblyopia was
associated with CDVA improvement. In contrast to our
findings, Sakatani [9] reported a statistically significant
improvement in the myopic group, but not in the hyperopic
or astigmatic groups. However, that study was performed in
21 patients: 11 were myopic, 7 were hyperopic, and 3 had
mixed astigmatism, and the small number of patients in the
hyperopic and mixed astigmatism groups might account for
their conclusion.
The underlying mechanism of improved VA in these patients
remains unknown. Minification due to spectacle lenses was
suggested as a possible source of visual impairment [8].
Accordingly, the relative magnification of the image and the
reduction of visual aberrations after LASIK may be the cause
of improvement observed after refractive rehabilitation with a
laser. If present, the results of this effect should be evident in
early postoperative periods. We believe that this may be at
least one of the underlying mechanisms because we have
seen some myopic "amblyopic" patients in our clinical
practice with improved CDVA as early as 1 day after the
surgery. However, the improvement in CDVA in this study
was not limited to myopic patients, it was also seen in
amblyopic eyes with hypermetropia, hypermetropic
astigmatism, and mixed astigmatism. CDVA assessment at
day 1 was not examined in our cases because it is not a part
of our routine examination procedure. However, we detected
CDVA improvement in 16 (28%) patients at the postoperative
week 1 visit. At the same time point, there were also 11
(19%) patients whose visual acuities were either slightly or
moderately decreased to counterbalance an improvement in
mean CDVA. As a result, statistical analysis comparing mean
preoperative and mean week 1 VAs did not show a
statistically significant difference (Table 2). However, even a
few patients with improved CDVA at week 1 (or earlier) is
supporting evidence for additional pathology (e.g.,
minification or aberrations induced by spectacle correction),
resulting in low preoperative VA. Although the other studies
in the literature report efficacy of LASIK or PRK in adult
amblyopic eyes, they do not provide information on early
postoperative results, so a comparison is not possible. Among
785 LASIK cases, only 57 amblyopic patients who
underwent bilateral LASIK were included in the analysis.
Because our aim was to observe the pattern of improvement
over time and compare the results with the fellow eyes, we
excluded patients who did not have VA in all follow-up time
points. This may have introduced bias if patients with worse
or better VA outcome are more likely to complete all
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follow-up visits. This was a retrospective study with
weaknesses inherent to the design. For example, although
ocular alignment assessment is a routine part of our
preoperative examination protocol, there may be unidentified
cases of monofixation among our patients. In addition, we do
not know if the subjects wore refractive correction lenses
prior to LASIK. Although amblyopia treatment is a routine
question in our forms, the physician may not question it
deeply or clearly, or the patient may not remember treatment
attempts that took place at an early age. These variables
could have impacted the outcome and weakened the results.
The improvement in mean CDVA started to be statistically
significant at the month 1 visit and continued during the
following 5 months. It was not associated with preoperative
variables such as patient age, refractive error type, UDVA,
CDVA, SE or DEQ. Because the refractive and visual results
of LASIK tend to stabilize in the first months, we believe that
this continuing improvement even 6 months after surgery
reflects the role of neural mechanisms. It is often stated that
visual system plasticity is confined to the childhood period;
thus, amblyopes cannot be treated beyond a certain age. On
the other hand, a careful review of the literature suggests
otherwise, and there is accumulating evidence to show that a
significant degree of neural plasticity exists in adults, and
clinically significant improvement in VA may be achieved in
at least some of them [22-27]. Simmers and Grey reported a case
of a 30-year-old patient with strabismic amblyopia
successfully treated with occlusion [28]. Visual function in
amblyopic eyes may improve substantially when the fellow
eye becomes visually impaired, and age is not a barrier to this
phenomenon. Mallah [27] reviewed medical records of
patients with age-related macular degeneration (AMD) and
detected VA improvement in some amblyopic fellow eyes
unaffected by AMD. The mean improvement in amblyopic
eyes at 12 months was 3.3 lines (LogMAR). Recently a
substantial improvement in a wide range of visual functions
including VA, positional acuity, and stereopsis were found in
adults with amblyopia after a period of playing an action
video game [31]. Recent research demonstrates a previously
unsuspected high potential for neuronal plasticity in adult
human and animal visual systems. Plasticity in "mature"
animal visual systems has been elicited by pharmacological
treatment with different agents, including fluoxetine,
chondroitinase, and valproic acid [30-32]. Sale [33] showed
that environmental enrichment ( ., increasing the level of
environmental stimulation by providing a combination of
multi-sensory/cognitive stimulation, increased physical
activity, and enhanced social interactions) restored VA in
adult amblyopic rats. This effect results from a reduction of
inhibitory tone on visual system plasticity. Dark adaptation
and caloric restriction are other environmental factors that

increased VA in some animals [34, 35]. It was recently reported
that a short-term protocol of food restriction is associated
with a marked reduction of GABAergic inhibition and
increased neural plasticity in the visual system of adult rats,
and this renews the capability of recovery from amblyopia in
long-term visually deprived animals. These studies clearly
show that the mature visual cortex may regain neural
plasticity under specific pharmacological and/or
environmental conditions. Although treating amblyopia is
theoretically possible by triggering plasticity in the adult
human visual cortex, the exact environmental and cellular
factors underlying neuronal plasticity are currently unknown.
In conclusion, although the visual potential of the adult
amblyopic eye is usually disregarded, evidence in the
literature demonstrates that VA may improve with refractive
correction, occlusion, or vision loss of the non-amblyopic
eye. In this study, we found that 25% of the amblyopic eyes
showed two or more lines improvement in CDVA after
successful refractive correction with LASIK. Although some
patients experienced this improvement as early as the first
week, statistically significant improvement in mean CDVA
began at the first month and continued for the next 5 months.
The mechanism of improvement in VA in these adults is
unknown and may be a combination of different mechanisms.
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