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Strabismic amblyopia regression post refractive surgery
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Background. Refractive laser surgery has absolute and relative contraindications.
Among the relative ones is amblyopia and a history of strabismus. Caution should
also be exercised when there is trauma, scar, or leukoma in the ablation site.
Purpose. To report a case with regression of strabismic amblyopia after refractive
surgery.

Material and Methods. It was a pre-existing strabismus, which initially went un-
noticed because it was a microtropia on left eye; the fixing right eye suffered a
traumatic injury that produced a high ametropia and changed fixation.

Results. The left eye developed excellent vision, but after the operation, somehow,
momentarily the right eye became the fixator again, and the left eye saw very poor-
ly. That situation was corrected quickly with right eye occlusion and lenses. That
has happened because the eye had corrected its amblyopia for the years that the
right eye was penalized. Once a good result was achieved, there was no change in
fixation or visual loss.

Conclusion. The change in ocular dominance and visual readjustment at the neu-
ronal level that occurs in the postoperative period of refractive surgery stands out.

Introduction

Amblyopia consists of a decrease in visual acuity in
one or both eyes and occurs in the child's visual develop-
ment period from birth to approximately 8 years of age.
This decrease in visual acuity may be accompanied by
other visual disturbances such as decreased contrast sensi-
tivity, spatial distortion, and decreased or absent stereopsis
[1].

There are several classifications of amblyopia consid-
ering numerous factors. Among them, the following stand
out according to, visual acuity in each eye, the difference
in visual acuity between both eyes, the type of fixation and
the etiology.

Within functional amblyopia, strabismic amblyopia is
included, which if not detected in time leads to severe limi-
tations of visual acuity in the future of the child. In these
patients, a deviating eye image suppression mechanism
occurs because each eye forms a different image. The eye
where the suppression occurs will be the amblyopic eye
[1,2].

Generally, penalization of the eye with better vision
is indicated, in this way the functioning of the amblyopic
eye is stimulated. There are several types of penalization,
pharmacological, refractive, occlusions with patches and
filters, among others [2]. In the refractive penalty, inad-
equate refraction is induced in the dominant eye and an
exact refraction in the amblyopic eye.

Refractive laser surgery has absolute and relative con-
traindications. Among the relative ones is amblyopia and
a history of strabismus. Caution should also be exercised
when there is trauma, scar, or leukoma in the ablation site

Case report

A 22-year-old male patient who came to the clinic due
to progressive decrease in visual acuity in the left eye of
one month of evolution. As an important antecedent, the
patient referred a penetrating corneal trauma to the right
eye at age of 9, and photorefractive surgery (PRK) of 3
months of evolution.

The ophthalmological examination revealed a preop-
erative visual acuity of the right eye of 20/400 that im-
proved to 20/30 with RX correction 0.00 -4.00 x 30°. Slit
lamp exam detected the presence of punctate paracentral
leukoma, suggestive of an old penetrating wound, up to the
endothelium, a wide anterior chamber, a reflective pupil,
and the presence of traumatic iridotomy in the radius of 2.
No lens injury was observed, and the fundus was normal.

The preoperative visual acuity of the left eye of 20/60
that improves to 20/15 with correction RX -1.00 -2.00 x
180°. Transparent cornea, wide anterior chamber, reflec-
tive pupil, transparent lens, and fundus without alterations.

The strabological examination was performed preop-
eratively and was found within normal limits. In this ex-
amination, no deviation of the left eye was detected as this
was the fixing eye. The stereopsy test was not performed
as there was no alteration in the strabological examination.

One week after surgery, PRK presented visual acuity
of the right eye of 20/40 and the left eye of 20/25. Then
three weeks after PRK the visual acuity of the right eye
was 20/30 and the left eye was 20/15.

Three months after surgery, the visual acuity of the
right eye was 20/30 with refraction of +0.50 —0.50 x 180°,

[3]. These features are present in the case described below.

© Leopoldo Garduio Vieyra, Raul Riia Martinez, Raul Macedo Cué, 2020

70



ISSN 0030-0675. Journal of Ophthalmology (Ukraine) - 2020 - Number 6 (497)

cornea with paracentral leukoma from old trauma reduced
in diameter and clearer that does not involve the optic cen-
ter. In the left eye of 20/100 with refraction of +0.50 with
-0.75 x 0°. The rest of the eye exam in both eyes was nor-
mal. When refraction under cycloplegia was performed,
it was found in the right eye +1.00 -1.00 x 180° that did
not improve and the left eye +1.00 -1.25 x 0° that did not
improve.

Strabological examination was performed and exotro-
pia of the left eye of 3 prismatic diopters was detected,
that is why it was decided to penalize the right eye for 24
hours. At the revision of the visual acuity of the left eye 24
hours later, the right eye being penalized, the visual acuity
of the left eye improved to 20/15. The right eye patch was
removed, and visual acuity was 20/30. The exotropia of
the left eye persisted again after 3 PD.

Steriopsis test was performed and it was detected that
the patient did not have it. This explains that the patient
has a deep left eye amblyopia, with a significant improve-
ment before refractive surgery as the right eye was penal-
ized by a corneal trauma causing an irregular astigmatism
of four diopters.

Three weeks after the removal of the penalty, the left
eye becomes the preferred eye, as it is the one with the best
visual acuity (20/15) and is able to see far and near vision
well. The 3 prismatic diopter exotropia persists but is now
noticeable in the right eye and the patient has alternating
vision and no fusion.

Discussion

Small angle strabismus, such as microtropia, often go
unnoticed. If it is not detected and corrected in time, it may
be sufficient cause to develop amblyopia and need occlu-
sive therapy [4]. This patient had a pre-existing microtro-
pia and was monocular. The fixating eye was the right, so
it never had stereopsis, and the left eye had some degree
of amblyopia.

When the patient suffered trauma to the right eye,
the elevated astigmatism that occurred acted as a method
of penalty in that eye, and the left eye took fixation
permanently. Due to the trauma self-induced occlusion
therapy in the right eye, the left eye developed excellent
visual ability, 20/15 with low refractive error.

Many investigators have determined the efficacy
and safety of PRK refractive surgery in patients with
accommodative and non-accommodative strabismus [5].
Kirwan et al [6] report in their study that no patient had
strabismus decompensation and the majority improved
their visual acuity. This justifies the performance of
refractive surgery in strabic patients, but the patient must
be individualized and studied very well, and their visual
prognosis explained.

In this patient, after refractive surgery, a good result was
obtained in that a low refractive error remained, similar in
both eyes, and initially both eyes saw acceptably well. But
in the short term, the right eye resumed fixation (due to
loss of self-induced suppression), and the left eye showed
significant visual loss, even with cycloplegic refraction it

did not improve. Goémez [ 7] and co-authors report that there
are several factors that can influence the decompensation
of a strabismus or the appearance of diplopia after
refractive surgery. In his study, Gomez identifies
residual accommodative factor, hypermetropic refractive
hypercorrection, visual instability, decompensation of
a phory, loss of suppression, change in dominance and
presbyopia. It is common for several of these factors to
occur simultaneously in the same patient.

For this reason, it was decided to patch the right eye to
see if the left eye improved, and so it happened, it improved
until 20/15, and it no longer deteriorated again, achieving
an uncorrected acuity of 20/15, the right eye remained in
20/30 and no further improvement with symmetrical low
refractive errors in both eyes of around +1.00 with -1.00.

Anisometropia is a major cause of loss of binocularity.
Feng8 reports that patients with myopic anisometropia
corrected with refractive surgery had abnormal ocular
sensory dominance. Situation that improved after weeks
of refractive adaptation. This study demonstrated that
refractive adaptation plays a critical role in restoring
sensory ocular balance in these operated patients.

This effect of correction of ocular dominance does not
occur immediately after surgery, it takes at least 16 weeks
to be effective. Once that time has passed, in patients in
whom the ocular imbalance persists, it is explained that
it is more related to neural changes in ocular dominance
than to residual refractive errors or those induced by the
surgery performed, especially in high order aberrations
[8]. Pseudovs comments in his study that patients who
underwent refractive surgery in the first 10 weeks improve
their vision due to a neuronal readjustment rather than the
refractive change induced by the surgery [9].

In these patients with imbalance in ocular dominance,
after 16 weeks of refractive adaptation, it is suggested to
perform binocular therapies such as those described in the
protocols for the correction of amblyopia in adults.

Conclusion

What is interesting about this case is that there was a
pre-existing strabismus, which initially went unnoticed
because it was a microtropia, the fixing eye suffered an
injury that produced a high ametropia and the fixation
changed, the left eye developed excellent vision, but after
surgery, somehow, momentarily, the right one returned to
be the fixator (because that is how the patient must have
been originally before his accident), and the left saw very
badly, which was quickly corrected with occlusion of the
right eye and lenses since the eye had His amblyopia was
corrected for the years that the right eye was penalized,
and once a good result was achieved, there was no change
in fixation or visual loss. The patient is stable, sees well, is
satisfied, and will surely remain that way.

For this reason, it is vitally important to perform
a binocularity or stercopsy test as a routine test in the
preoperative of refractive surgery. Even in patients who
are in orthotropia, it must be done.
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Fig 1. A Point-like paracentral leukoma is seen. B Traumatic iridotomy.

d

Fig 2. After refractive surgery. A Preferred right eye. B Three weeks after the removal of the penalty, the left eye
becomes the preferred eye.
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