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This article presents the results of a study on the effects of including antioxidant therapy in the multimodal treatment of
pediatric accommodation disorders in refractive pathology. The results indicate that, among children with myopic refraction, a
more pronounced effect occurred in mild and moderate myopia. In children with hyperopic refraction, a more pronounced effect was also found among those with mild and moderate hyperopia. Because accommodative indices increased in all children
but did not reach normal values, repeated courses of treatment are recommended two or three times a year.
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Приведены результаты изучения влияния комплексного лечения аккомодационных нарушений при рефракционной
патологии у детей с применением антиоксидантной терапии. Полученные результаты указывают, что в группе детей
с миопической рефракцией более выраженный эффект наблюдался при миопии слабой и средней степени. В группе
с гиперметропической рефракцией также более выраженный эффект выявлен у детей со слабой и средней степенью
гиперметропии. Таким образом, учитывая, что аккомодационные показатели повысились у всех обследованных детей,
но не восстановились до нормы, необходимы повторные курсы лечения не менее 2 раз в течение года.
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APA – anterior-posterior axis of the eye
CRTA – constantly redundant tension of accommodation
Dptr – diopter
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educed visual acuity in children and adolescents
remains a serious problem [1, 2]. Among
eye diseases in children aged 0 to 17 years,
refractive errors account for 61.5 % of cases, with
myopic refraction being the most common [3]. Some
researchers believe that the global number of people
with myopia will increase to 3.5 billion by 2030 [4]
and will reach 5 billion by 2050 [5]. Among children,
the incidence of myopia increased by 30 % over the
second half of the twentieth century [6]. Factors
such as an increased visual load during learning and
the widespread use of devices have contributed to
the increased prevalence of myopia and habitually
excessive stress of accommodation (PINA) [7].
More than half of the children who enter school wear
glasses or contact lenses by the time they graduate.
The prevalence of myopia reaches 26 % among
school graduates and 50 % among graduates of
gymnasiums and lyceums; high myopia accounts for
10–12 % of cases [8–10].
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RA – accommodation reserves
RAS – relative accommodation stock

The aim of our study was to investigate the effects of
antioxidant therapy with the drug Oftalmik in the multimodal
treatment of pediatric accommodative disorders in
refractive pathology.
Material and Methods. We examined 44 children
(88 eyes) with various refractive disorders aged
7–17 years. There were 29 individuals (58 eyes) with myopic refraction, including astigmatism. Of these, 15 had
mild myopia (30 eyes), 10 had medium myopia (20 eyes),
and 4 had high myopia (8 eyes). Fifteen individuals
(30 eyes) had hyperopic refraction, including astigmatism.
Of these, 4 had mild hyperopia (8 eyes), 5 had medium
hyperopia (10 eyes), and 6 had high hyperopia (12 eyes).
Children underwent a standard ophthalmological
examination: determination of visual acuity with and
without correction, measurement of the anteroposterior
axis of the eye (APA), and ophthalmoscopy. Refraction
was measured in all patients before and after cycloplegia.
Reserves and reserves of relative accommodation were
investigated before and after treatment.
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The multimodal treatment regimen included
dynamic electro-neurostimulation, magnetotherapy,
accommodation training according to Dashevsky, and
accommodation training according to Avetisov-Mats. The
course of hardware treatment comprised 10 procedures.
After physical therapy treatment, all children were
prescribed Ophthalmic (Vitaukt, Russia), an antioxidant
therapy containing taurine, common bilberry, marigold
erect, ginkgo biloba, and cultivated grape, which was
dosed at two tablets twice daily for one month.
Statistical analysis of the research data was performed
using Excel 2010 (Microsoft Corporation, USA) and
Statistica 10.0 (StatSoft, Tulsa, OK, USA).
Results and Discussion. Before treatment,
patients’ functional indices (reserves and reserves of
accommodation) measured almost two times below the
lower limit (relative to the age norms for emmetropia).
Data analysis revealed that all patients with abnormal
refraction who received Oftalmik showed improved
visometry indices (average increase of 13 %). In the
group of children with myopic refraction, visual acuity
increased by 0.05 (5 %). Visual acuity increased by 0.08
(8 %) in children with mild myopia, 0.07 (7 %) in children
with moderate myopia, and 0.02 (2 %) in children with high
myopia (Fig. 1).

dation (MRA) in myopia increased by 0.7 diopters, and the
negative part increased by 2.25 diopters.
The reserves of accommodation (RA) also improved in
all children. Accommodation reserves in myopia increased
by 2.89 diopters (Fig. 3).
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In children with hyperopia, the MRA increased by
0.83 diopters in the positive part and 0.78 diopters in
the negative part, and the reserves of accommodation
increased by 1.75 diopters (Fig. 4).
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In the group of children with hyperopic refraction, visual
acuity increased by 0.08 (8 %). Visual acuity increased
by 0.11 (11 %) in children with mild hyperopia and 0.12
(12 %) in children with moderate hyperopia; it remained
unchanged in those with high-grade hyperopia (Fig. 2).
before treatment

0,9

after treatment

0,81

0,8
0,7

0,78
0,66
0,615

0,616

0,6
0,5
0,4
0,3
0,2
0,1

WEAK DEGREE

AVERAGE DEGREE

1

-3,5

fig. 1. Dynamics of visual acuity in children with myopic
refraction before and after treatment
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fig. 3. Dynamics of relative accommodation in children
with myopic refraction
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fig. 2. Dynamics of visual acuity in children with hyperopic
refraction before and after treatment

Improvement in the reserves of relative accommodation (RRA) was observed in all children who received Oftalmik. The positive part of the margin of relative accommo-
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fig. 4. Dynamics of relative accommodation in children
with hyperopic refraction

The pathogenetic mechanisms affecting the development and progression of myopia are still being studied.
In addition to external factors, disorders of oxidant/antioxidant balance and ocular hemodynamics play an important role in the formation of myopia, its progression,
and the development of accommodation disorders. It is
well known that, upon exposure to unfavorable factors,
free radical reactions are activated with the formation
of secondary radicals that have a damaging effect on
cell membranes. The antioxidant defense system, using
complex and diverse regulatory mechanisms, prevents
the generation of free radicals or inactivates the secondary products of lipid peroxidation (LPO), thereby preventing the development of various pathological conditions [11–13].
In-depth studies performed in recent decades have
shown that lipid peroxidation (LPO) of the cell membranes
in ocular structures play an essential role in the pathogenesis of many eye diseases, including progressive
myopia [14–16]. In these cases, LPO products in the
tissues and fluids of the eye increase, and deficits of intraocular antioxidants become more pronounced as the
pathology progresses [17].
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In our study, increases in visual acuity were noted
in both refractive groups. Among children with myopic
refraction, a more pronounced effect was observed in
those with mild and moderate myopia. Among children
with hyperopic refraction, a more pronounced effect was
also found in children with mild and moderate hyperopia.
Although the accommodative indices increased in 100 %
of the examined children, they did not reach normal
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values; accordingly, we recommend repeated courses of
treatment two or three times a year.
Conclusions. This study shows that including the
antioxidant drug Ophthalmic in the multimodal treatment
of children with refractive pathology has a positive effect
on visual acuity and the state of accommodation. This
therapy is most effective in children with mild to moderate
myopia and hyperopia.
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