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ABSTRACT 

Refractive errors’ correction is a purpose of excimer laser surgery (LASIK). LASIK is primary indication for hyperopic children 
with anysometropia with high astigmatism when impossibility correct’ on with glasses or contact lenses leads to amblyopiа or 
strabismus development. 63 eyes of 46 patients underwent excimer laser refractive surgery over a 6 year period. Patients 
underwent a complete ophthalmic examination including systemic work-up. Laser correction was based on the full cycloplegic 
refraction to avoid residual hyperopia postoperatively. Preoperative uncorrected visual acuity (UCVA) ranged from 0,04 to 1,0; 
preoperative best spectacle-corrected visual acuity (BSCVA) - from 0,1 to 1,0; postoperative UCVA - from 0,3 to 1,0. 
Postoperative UCVA was heater that preoperative BSCVA in 44 (70%). The degree of amblyopiа decreased in 24 cases, and 
disappeared 20 cases. Excimer laser correction of hyperopia and hyperopic astigmatism in children and adolescents not only 
aims to correct refractive errors, but to improve visual functions in amblyopia cases, correct accommodative strabismus as well 
as form full-value binocular vision. 

KEY

s a rule, refractive errors’ correction is a purpose 
of excimer laser surgery. At the same time, in some 
cases, laser correction is primary indication for 

hyperopic children with anysometropia with high 
astigmatism, when impossibility of full-value correction 
with glasses or contact lenses leads to amblyopia or 
strabismus development.  
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Supposing positive dynamics, we especially concentrated 
on results of laser procedure in children and adolescents 
with accommodative strabismus and refractive amblyopia.  

We considered that the performance of laser operation is 
permissible in the age mentioned above, due to anatomic-
functional parameters of the eye is basically completed 
at the age of 7-8, a from the clinical point of view, this 
age still enables effectively treat amblyopia and 
strabismus.      

MATERIALS AND METHODS 

63 eyes of 46 patients underwent excimer laser refractive 
surgery over a 6-year period. Mean patient age was 
12,65±2,1 years (range: 8 to 16 years). Spherical 
equivalent  refraction (SE)  ranged from +1,0 to +6,0 
diopters (D) end astigmatism ranged  from 1,0 to 5,5 D. 
Mild to moderate (I-II degrees, respectively) amblyopia 
was present  in 44 eyes, the angle of deviation ranged 
from 10˚ to 45˚ in 30 patients, and disruption of 
binocularity  was seen in 24 cases.   

Patients underwent a complete ophthalmic examination 
including systemic work-up. Pre- and postoperative 
ophthalmic examinations included uncorrected visual 
acuity (UCVA), manifest and cycloplegic refractions, 
keratometry, slit-lamp microscopy, and corneal 
topography using the OPD-Scan (NIDEK, Gamagori, 
Japan). Postoperative examinations were performed at 
1, 3, 6, and 12 months. Laser correction was based on the 
full cycloplegic refraction to avoid residual hyperopia 
postoperatively. LASIK was performed in all cases. 

RESULTS 

Preoperative UCVA ranged from 0,04 to 1,0. 
Preoperative best spectacle-corrected visual acuity 
(BSCVA) ranged from 0,1 to 1,0. Postoperative UCVA 
ranged from 0,3 to 1,0. In this patient population, vision 
stabilized 3 to 6 months postoperatively. Postoperative 
UCVA was better that preoperative BSCVA in 44 (70%) 
of 63 eyes. In this group of eyes, the degree of 
amblyopia decreased in 24 cases and disappeared in 20 

cases (Fig.1). It should be noted that no other form of 
amblyopia therapy was initiated on any patient during 
this study. For patients with strabismus, the angle of 
deviation was significantly reduced or eliminated by 3 to 
6 months postoperatively (Fig.2). Twenty-one patients 
achieved binocularity 3 to 6 months postoperatively 
(Fig.3). 

 

Fig.1 Amblyopia (63 eyes). 

 

DISCUSSION 

The results of this study show that the indications of 
excimer laser correction of hyperopia and hyperopic 
astigmatism can be expended to include children with 
refractive amblyopia and strabismus. In some cases, 
excimer laser surgery is a viable and perhaps warranted 
intervention for children and adolescents at risk for 
ambliopia [6,7].  

Agreed the common opinion concerning that anatomic-
functional parameters of the eye are basically formed at 
an early school age, the children had been under 
observation during 6-12 months before the operation, on 
purpose to reveal any refraction changes. Children’s 
psycho emotional status as well their intellectual abilities, 
especially under age of 10-12, were taken into 
consideration.  
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Fig.2 Angle of deviation (46 patients). 

 

LASIK correction can be recommended on purpose not 
only to correct refraction error but to prevent possible 
development of amblyopia in case of high anysometropia 
with expressed astigmatism, when refraction can’t be 
properly corrected with glasses (due to anysometropia) 
or contact lenses (due to high astigmatism).  

The most interesting part of the study presents adolescents 
with amblyopia. It was observed the positive dynamics of 
UCVA after the operation. In our opinion, with an action 
of excimer laser to the cornea creates integrate optical 
system without glasses or contact lenses, which resulted in 
the perfect optical image on the retina and benefit for 
realization of existed potentialities of the eye.   

The angle of deviation after LASIK procedure was 
changed in the same way (was not observed or was 
insignificant) as with optimal optical correction. Moreover, 

 

 

Fig.3 Type of vision (46 patients). 

 

it was observed the positive dynamics of strabismus in 
cases with residual angle of deviation together with 
improvement of visual functions leading to amblyopia 
decrease.  

As for the type of vision, in some cases it was monocular 
or simultaneous. Some of the patients with high amblyopia 
and big angle of deviation have monocular or 
simultaneous vision even with glass correction. Monocular 
or simultaneous vision was changed on binocular one after 
the operation. 

CONCLUSION 

Excimer laser correction of hyperopia and hyperopic 
astigmatism in children and adolescents not only aims to 
correct refractive errors, but to improve visual functions in 
amblyopia cases, correct accommodative strabismus as 
well as form full-value binocular vision. 
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Р Е З Ю М Е 
Получение рефракционного результата является главной целью эксимерной лазерной хирургии (ЛАСИК). Манипуляции ЛАСИК 
- первичное показание при анизометропии с высоким астигматизмом у детей, имеющих дальнозоркость, когда очковая или 
контактная коррекция невозможно и существует опасность развития амблиопии или косоглазия. Операционному 
вмешательству подверглись 46 детей в возрасте от 8-ми до 16-ти лет. Количество оперированных глаз - 63. Пациентам 
проводили полную глазную экспертизу, включая системное исследование. Лазерная коррекция базировалось на полном 
циклоплагическом рефракции, чтобы избежать постоперационную остаточную гиперметропию. Острота зрения без коррекции 
(UCVA) до операций варировалась от 0,04 до 1,0; дооперационные показатели лучшей корригируемой визуальной остроты 
зрения (BSCVA) - от 1,0 до 1,0; послеоперационные показатели UCVA - от 0,3 до 1,0. Постоперационные UCVA были лучше 
дооперационных BSCVA в 44 случаях (70%). Степень амблиопии уменьшилась в 24 случаях и исчезла в 20 случаях. 
Применение гиперметропического ЛАСИКа не только корректирует астигматизм у детей и подростков, но и улучшает 
визуальные функции при амблиопии и исправляет аккомодационное косоглазие. 
Ключевые слова: гиперметропический ЛАСИК, астигматизм, амблиопия, косоглазие, 
дети   
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