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SCENAR-THERAPY EFFECTIVENESS IN MULTIPLE REHABILITATION OPHTHALMOLOGICAL TREATMENT OF MYOPIA IN CHILDREN
Research background
Effective rehabilitation – first stage of remedial therapy – is the key factor in treating visual disorders [4]. Refraction abnormalities, with the myopia prevailing, are the main cause of eye disorders in children and adults today [5]. The prevalence of myopia among junior-school-aged children is 14% and 32% among high- school-aged children. Myopia causes vision blurring, development of severe eye disorders and greatly influences the quality of life among young population, making it worse [2, 3].
Today main etyopathogenic factors that cause deterioration of visual functions with myopia onset or already in development in children are: 

· impaired circulation in the eyeball that results in insufficient bloodflow of the ciliary muscle (local hemodynamic factor) 

· disfunction of accommodation apparatus of the eye (accommodative factor)
· functionally unstable intraocular tension, decrease of intraocular fluid generation and harder outflow of the intraocular fluid (hydrodynamic factor)

· hereditary susceptibility (genetic predisposition) [1]
Research objective

Study SCENAR-therapy effectiveness in multiple remedial ophthalmological treatment of myopia in children. 

Research materials and methods

We observed 45 children (90 eyes), 6-14 years old with the induced (acquired) low myopia. Common therapies provided in treating this pathology gave no results that shall be manifested as stabilization of myopia and we decided to perform more profound examination by involving pediatric, orthopaedic and neurological specialists, as well as include SCENAR-therapy into the treatment design.  
Ophthalmological examination included: measurement of the acuteness form of vision (with glasses on and off), autorefractometry, biomicroscopy, ophthalmoscopy, measurement of accommodation indices, identifying the thresholds of retinal electrosensitivity and eye nerve lability, ultrasound echobiometry. 
All the low-myopia-patients were divided into 3 groups that differed in treatment design: Group 1 included 15 children (30 eyes) that underwent common ophthalmological therapy (electric stimulation of the eye nerve, exercises to train the ciliary muscle, vitamin therapy), Group 2 included 15 children (30 eyes) that underwent only SCENAR-therapy course (10 sessions), Group 3 included 15 children (30 eyes) that underwent multiple ophthalmologic treatment that included common therapies and SCENAR-sessions. 

SCENAR features simultaneous stimulation with high-amplitude electric pulses and pulsed field. We used SCENAR-CHANS-02 with LCD indicator. The device has two stimulation modes: fixed frequency 90 Hz and fixed frequency 60 Hz, Amplitude modulation mode 3:1. Individual dosed mode (IDM). Stimulation technique was the following: ophthalmologic add-on electrode (15 mins), comb add-on electrode connected to the device was placed below the occipital prominence (10 mins). Comfortable stimulation level with the 90Hz frequency. 
Research results
Before the treatment all the patients manifested asthenopic symptoms, eye fatigue after visual workload, decrease in uncorrected visual acuity up to 0.6 in 60% cases, up to 0.5-0.4 in 22% cases and up to 0.3-0.1 in 18% cases. Rheoencephalography recorded in occipitomastoid leads registered impaired circulation in vertebrobasilar system: decrease of vessel pulse volume and increase of peripheral resistance of medium and small vessels. 
Orthopedic examination showed clinical manifestations of scoliosis grade I in 30 children (67%), scoliosis grade II in 9 children (20%), and juvenile cervical osteochondrosis in 5 children (10%). 

After the treatment patients manifested various degree of eye functions stabilization and accommodation indices: Group I patients in 30% cases, Group II patients in 50% cases, Group III patients in 70% cases respectively exhibited restoration of accumulation of relative accommodation (more than 3.0 diopters) and correction of quantity of absolute accommodation up to the age norm. In Group I patients acuity of vision without the glasses improved by 0.16±0.10, in Group II by 0.36±0.09 and in Group II by 0.44±0.07. Only 50% of Group III patients manifested the acuity of vision within the visual comfort level after 12-month follow-up. Electrophysiological indices after the treatment also improved, we marked significant increase of retinal electrosensitivity threshold and eye nerve lability only in Group II and III, i.e. patients that received SCENAR-therapy.  
Dynamic 12-month-follow-up was focused on evaluating mean annual myopia progression gradient – objective criterion of therapy effectiveness. Echobiometry showed that only Group III patients manifested stabilization of myopia exhibited as no changes in the parameters of AP axis of the eye. In Group I patients the myopia increased by 0.85±0.25 dptr/year, at this AP axis increased by 0.53±0.14mm. Group II patients also manifested minor myopia progression as 0.35±0.10 dptr/year in average and the size of the eyeball increased in average by 0.11±0.09 mm.
Findings

1. Complementing multiple rehabilitation ophthalmological treatment of myopia in children with SCENAR-therapy gives greater therapeutic effectiveness.
2. It makes sense to perform more profound pediatric examination of children with the induced (acquired) low myopia by involving pediatric, orthopaedic and neurological specialists
3. SCENAR-therapy is effective and has a pathogenic background in multiple rehabilitation ophthalmological treatment of myopia in children, it stabilises the myopia development in school-aged children and can be recommended to be used in ophthalmology.  
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