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ABSTRACT
Purpose: In recent years, amblyopia treatment device that can be used with both eyes open have been
reported. TheOcclu-pad is a device that can present images of tablet terminals to one eye only under binocular
open conditions. Till date, no study has reported the effectiveness of Occlu-pad training for anisometropic
amblyopia in a series of cases. In the present study, we evaluated the effectiveness of the Occlu-pad for the
management of anisometropic amblyopia without the use of occlusion therapy (eyepatch).
Materials and Methods: We implemented Occlu-pad training for 22 children (mean age ± standard deviation:
4.7 ± 1.2 years) with anisometropic amblyopia. The visual acuity before treatment initiationwas 0.25 ± 0.08. The
difference in refraction between the healthy and amblyopic eyes was 3.10 ± 0.58 D.
Results: The visual acuity at 3 months and 6months after training initiation was 0.06 ± 0.09 and −0.04 ± 0.07,
respectively; this indicates a significant improvement in vision. The compliance rates for Occlu-pad use
during 0 − 3months and 4 − 6months after training initiation were 88.6% ± 18.9% and 73.2% ± 18.9%; these
rates decreased significantly with time.
Conclusions: Our findings suggest that the Occlu-pad is an effective tool for the management of
anisometropic amblyopia in children.
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Introduction

In conventional clinical ophthalmology, the treatment of
amblyopia in children has mainly involved the use of spectacles
for complete correction and occlusion therapy using an
eyepatch.1 Occlusion therapy, which requires the patient to
wear an eyepatch, aims to improve visual acuity by enforcing
the use of the amblyopic eye. It has been suggested that it is not
always possible to achieve good visual acuity through spectacles,
even in patients withmild anisometropic amblyopia.2 Therefore,
the use of occlusion therapy is considered important.

On the other hand, in recent years, amblyopia treatment
devices that selectively show the visual target only to the amblyo-
pic eye, with both eyes open, have been reported.3 The Occlu-
pad was recently developed by remodeling the iPad, and it is
expected to show great efficacy.3 This device enables visualiza-
tion of the image of the tablet terminal only with the amblyopic
eye under binocular open conditions and while wearing polar-
ized glasses (Figure 1). Till date, there is only a single preliminary
report involving patients who used the Occlu-pad in combina-
tion with occlusion therapy using an eyepatch; only two patients
were treated using the Occlu-pad alone.3 Moreover, the progres-
sion of amblyopia treatment was followed for only a short period
of time, i.e., 2 months. In addition, it is difficult to lend Occlu-
pad to all patients with amblyopia as previously reported in a
number of cases, because Occlu-pad is a special electronic

equipment. Therefore, in this study, the patient visited the hos-
pital and conducted amblyopia treatment.

We examined amblyopia treatment by means of the Occlu-
pad for 6 months, without using occlusion therapy (eyepatch),
for treatment of anisometropic amblyopia.

Materials and methods

The subjects were 22 children (mean age ± standard devia-
tion: 4.7 ± 1.2 years) diagnosed with anisohypermetropic
amblyopia (Table 1). All patients exhibited astigmatism of
<1.50 D, and none exhibited strabismus, which was assessed
using the prism cover test. No patient reported a history of
previous amblyopia treatment. All patients were wearing com-
plete correction glasses fitted under cycloplegic refraction
achieved with cyclopentolate hydrochloride from the day of
Occlu-pad training initiation. The mean visual acuity before
the initiation of amblyopia treatment was 0.25 ± 0.08
(LogMAR), and the difference in refraction between the
healthy and amblyopic eyes was 3.10 ± 0.58 D. The doctor
instructed the patients to receive Occlu-pad training during
hospital visits 2 days a week (30 min per session). The training
required the patient to play any game requiring hand-eye co-
ordination.

The corrected visual acuity at 3 and 6 months after treat-
ment initiation and the compliance rate [training duration
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(actual number of visits to the hospital for training)/instructed
training time (two 30-min sessions per week)] for Occlu-pad
use were examined. During training, the orthoptist kept a
check on whether the child was training appropriately.
Visual acuity data before and after 3 and 6 months of training
were statistically analyzed using the Bonferroni method. The
paired t test was used to assess the compliance rate. A p value
of <0.05 was considered statistically significant. The signifi-
cance level according to the Bonferroni method was 0.05/3.

The study conformed to the tenets of the Declaration of
Helsinki and was approved by the Kitasato University Human
Sciences Ethics Committee (B-16–85). All procedures were
carried out in accordance with approved guidelines. Potential
subjects or parents gave written consent after receiving detailed
information about the study, their role as a participant, and
possible consequences.

Results

The mean visual acuity after training for 3 and 6 months was
0.06 ± 0.09 and −0.04 ± 0.07, respectively (Figure 2), showing a
significant improvement from the pretraining value (both
p < 0.0001). In addition, the visual acuity at 6 months after
treatment initiation was significantly better than that at 3 months
(p < 0.0001). The compliance rates for Occlu-pad use during
0–3 months and 4–6 months after treatment initiation were
88.6% ± 18.9% and 73.2% ± 18.9%, respectively (Figure 3). The

compliance rate at 6 months was significantly lower than that at
3 months (p < 0.0001).

Discussion

In this study, the management of mild anisometropic amblyo-
pia (average, 0.25 LogMAR) using the Occlu-pad in children
was shown to be successful. The Occlu-pad is a special elec-
tronic device used for a relatively short training duration in a
hospital setting; patients cannot train at home with this
device. A correlation between the training time and an
improvement in the visual acuity has been reported in one
study,4 whereas other studies reported the absence of such a
correlation.5,6 However, the results of our study suggested that
even a short period of training (2 days per week, 30 min per

Figure 1. Appearance of the Occlu-pad used for the management of anisome-
tropic amblyopia in children.
The Occlu-pad enables visualization of the image of the tablet terminal only
with the amblyopic eye under binocular open conditions and while wearing
polarized glasses. In this figure, the right eye (amblyopic eye) can see the image
of the tablet terminal, but the left eye (healthy eye) cannot.

Table 1. Characteristics of patients with anisometropic amblyopia before and
after 3 and 6 months of training using the Occlu-pad.

Before 3 M 6 M

Visual acuity (LogMAR) 0.25 ± 0.08 0.06 ± 0.09 −0.04 ± 0.07
Age (years) 4.7 ± 1.2 - -
Anisometropic value (diopter) 3.10 ± 0.58 - -

Figure 2. Visual acuity before and after 3 and 6 months of training using the
Occlu-pad in children with anisometropic amblyopia.
Values before and after training for 3 and 6 months are 0.25 ± 0.08, 0.06 ± 0.09,
and −0.04 ± 0.07, respectively.

Figure 3. Rates of Occlu-pad use during 0–3 months and 4–6 months after
training initiation in children with anisometropic amblyopia.
The compliance rates are 88.6% ± 18.9% and 73.2% ± 18.9%, respectively.
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day) provided a sufficient treatment effect. The Occlu-pad can
be used with both eyes open, unlike occlusion therapy with an
eyepatch, which completely occludes one eye. Amblyopia and
suppression are correlated; anisometropia turns into amblyo-
pia because of suppression of the affected eye. Suppression is a
concept established under binocular open conditions, not
under one eye occlusion. Therefore, we believe that the bino-
cular open condition is essential during Occlu-pad training to
eliminate suppression. Although this is a speculation, it may
be a factor for the favorable treatment effects after a short
period of training.

Amblyopia treatment using an eyepatch at home has been
documented to have a poor compliance rate.7,8 In the present
study, children showed good compliance with Occlu-pad
treatment. Occlusion therapy uses the eyepatch to enforce
the use of the amblyopic eye; therefore, the child typically
tries to remove the eyepatch. On the other hand, with the
Occlu-pad, the patient cannot see the image on the tablet
screen without wearing polarized glasses (without these
glasses, only a white screen is seen). Therefore, patients are
more motivated to wear the polarized glasses and participate
in the training.

This study was limited by the fact that we could not
compare the effects of Occlu-pad training with those of spec-
tacles or occlusion therapy with an eyepatch. Further studies
need to perform these comparisons.

In conclusion, our results suggest that Occlu-pad training
is an effective and facile modality for the management of
amblyopia, with good patient compliance.
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