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ABSTRACT 
Optic neuropathy (ON) is one of the main causes of blindness and visual impairment so the 

studying this problem is one of the most important tasks in ophthalmology. According to the World 
Health Organization, the spreading of diseases related to the optic nerve (ON) has increased in the 
last decade. The causes of the optic neuropathy (ON) vary, but in some cases, it can be difficult to 
identify it. In this regard, the issue of differential diagnosis of the etiology of the optic neuropathies 
plays a crucial role since early diagnosis and adequate interpretation of the characteristics of 
pathological lesions of the optic nerve help to increase the effectiveness of the treatment and to 
prevent irreversible complications due to late and erroneous diagnosis of the disease.  
Keywords: Ophthalmology, optic neuropathy, complications, diagnosis, optical coherence 
tomography (OCT), neuronal damage, systemic diseases, immunological examination, treatment. 
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ДИАГНОСТИЧЕСКИЕ АСПЕКТЫ ОПТИЧЕСКИХ НЕЙРОПАТИЙ РАЗЛИЧНОГО 

ГЕНЕЗА  
АННОТАЦИЯ 

Оптическая нейропатия (ОН) является одной из главных причин слепоты и 
слабовидения, поэтому изучение этой проблемы стоит в ряду важнейших задач в 
офтальмологии. По данным Всемирной организации здравоохранения, тенденция 
распространения заболеваний зрительного нерва (ЗН) в последнее десятилетие возрастает. 
Причины ОН многообразны, их выявление в ряде случаев представляет трудности. В связи с 
этим актуальным является вопрос дифференциальной диагностики этиологии оптических 
нейропатий, так как раннее выявление и адекватная трактовка характера патологического 
поражения ЗН позволяет повысить эффективность лечения и предотвратить тем самым 
необратимые осложнения, обусловленные поздней и ошибочной диагностикой заболевания. 
Ключевые слова: Офтальмология, оптическая нейропатия, осложнения, диагностика, 
оптическая когерентная томография (ОКТ), повреждение нейронов, системные заболевания, 
иммунологическое обследование, лечение.  
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ТУРЛИ ХИЛ ГЕНЕЗЛИ ОПТИК НЕЙРОПАТИЯЛАРНИНГ ДИАГНОСТИК 
АСПЕКТЛАРИ 

АННОТАЦИЯ 
Oптик нейропатия (ОН) кўрлик ва паст кўришнинг асосий сабабларидан биридир, 

шунинг учун бу муаммони ўрганиш офтальмологиянинг энг мухим вазифаларидан бири бўлиб 
ҳисобланади. Жахон соғлиқни сақлаш ташкилоти маьлумотларига кўра, сўнгги ўн йилликда 
кўрув нерви касалликларининг тарқалиш тенденцияси ортиб бормоқда. OH сабаблари хилма-
хилдир, баьзи ҳолларда уларни аниқлаш мушкул. Шу муносабат билан оптик 
нейропатияларнинг этиологиясини таққослама ташхислаш масаласи долзарбдир, чунки кўрув 
нерви патологик жараёнларининг табиатини эрта аниқлаш ва тўғри талқин қилиш даволаш 
самарадорлигини ошириши ва шу билан кеч ва нотўғри даволаш натижасида келиб чиқадиган 
асоратларни олдини олишга ёрдам беради.  
Калит сўзлар: Офтальмология, оптик нейропатия, асоратлар, ташхислаш, оптик когерент 
томография(ОКТ), нейронлар шикастланиши, тизимли касалликлар, иммунологик текширув, 
даволаш. 
 

Introduction. 
Optic neuropathy (ON) is one of the main causes of blindness and visual impairment so the 

studying this problem is one of the most important tasks in ophthalmology. According to the World 
Health Organization, the spreading of diseases related to the optic nerve has increased in the last 
decade. The causes of the optic neuropathy (ON) vary, but in some cases, it can be difficult to identify 
it. In this regard, the issue of differential diagnosis of the etiology of the optic neuropathies plays a 
crucial role since early diagnosis and adequate interpretation of the characteristics of pathological 
lesions of the optic nerve help to increase the effectiveness of the treatment and to prevent irreversible 
complications due to late and erroneous diagnosis of the disease [1, 4].  

Ophthalmoscopic imaging of the optic nerve can be difficult and limited due to its intraocular 
part and instrumental diagnostic methods become very effective which allow localizing and assessing 
pathognomonic morphofunctional changes in neurophthalmology [5].  

In Uzbekistan a great deal of scientific research has been carried out on the diagnosis of optic 
nerve disorders and retina, for instance, methods for early diagnosis and treatment of optic nerve 
disorders have been developed (Kamilov Kh.M., 1988), the specificity of changes in the optic nerve 
in ischemic and congenital anomalies has been determined (Kasimova M.S., 2009; Zakirkhodzhaev 
R.A., 2018) and modern methods of diagnosing the changes in retina in macular degeneration and 
diabetes mellitus have been researched (Yusupov A.F., 2018; Djamalova Sh.A., 2018) [3, 4, 9].  

Complex examination of patients with optic nerve consists of visometry, colour perimetry, 
static perimetry, refractometry, biomicroscopy, ophthalmoscopy, visual evoked potentials (VEP), 
optical coherence tomography (OCT) and neuroimaging methods [13].  

In the last decade new technologies have been developed and implemented into 
ophthalmological practice which provides a quantitative and qualitative assessment of the 
morphofunctional features of the optic nerve disc, layers of retinal nerve fibers, inner and outer layers 
of the central retinal zone (Yu.S. Astakhov et al., 2007; AA Shpak, 2014; S. Gonus, et al., 2013; TR 
Hedges, et al., 2008; J. Pasol, 2011).  

Spectral OCT plays an importance role from the point of view of the possibility of 
simultaneous assessment of the parameters of the retina and optic nerve. According to literature 
sources, OCT (optical coherence tomography) reflects the structure of the retinal nerve fiber layer 
(RNFL) which is formed from the axons of ganglion cells. They are not covered by the myelin sheath 
and are ideal structural objects for investigating the process of axonal degeneration. Consequently, 
OCT of the retina plays a crucial role in comparing the state of the visual functions of the eye with 
the structural changes in the retina [6, 7]. 

 Optical coherence tomography with the function of angiography (OCT-A) enables to 
visualize the capillary network of the retina and optic nerve, determines the density of blood vessels 



ЎЗБЕК ТИББИЁТ ЖУРНАЛИ | УЗБЕКСКИЙ МЕДИЦИНСКИЙ ЖУРНАЛ | UZBEK MEDICAL JOURNAL                                                                                                     №SI-4 | 2021 

25 

and identifies the zones of hypoperfusion which is practical in the early diagnosis of microcirculatory 
changes in patients with optic neuropathies [2, 7]. 

 A number of foreign researchers have identified a decrease in perfusion, neuronal damage, 
endotheliopathy and other cerebral microcirculatory changes in patients with optic nerve (Di Penta 
A. 2013, D’Haeseleer M. 2015, Stilund M. 2015, Doğan Ü. 2019). Color Doppler and fluorescence 
angiography revealed hemodynamic disturbances in orbital blood flow and a decrease in blood flow 
velocity in arterioles and retinal venules due to optic nerve (Modrzejewska 2014, Teussink M.M 
2015).  

The emergence of a new method based on diffusion-weighted magnetic resonance imaging 
(DWI or DW-MRI) prompted native and foreign researchers to actively research its capabilities in 
assessing the microstructural properties of the white matter of the brain [10].  

According to investigations carried out by foreign scientists, a number of scientific results 
have been obtained, for example, the role of diffusion-weighted MRI in the diagnosis of changes in 
the substance of the brain at the microstructural level which is not usually visible on traditional MR 
tractograms has been determined (Jenkins T.M. et al., 2010, the important role of researching MR-
tractography in the diagnosis of damage to the visual pathways in optic nerve of demyelinating 
etiology was identified (Zayed N.M. et al., 2010) and vivo biomarkers of axonal destruction and 
demyelination in optic nerve has been thoroughly studied (Trip S.A., Schlottmann P.G., Jones S.J., 
2007, Kasimova M.S., Hamraeva G.Kh., 2021) [6, 11].  

The study of visual evoked potentials (VEP) is one of the electrophysiological methods for 
the diagnosis of optic nerve disorders. The following method provides data on the functional state of 
neurons and the myelin sheath of the visual pathway. The research of the VEP enables to track the 
conduction of nerve impulses along the visual pathways starting from the ganglion cells of the retina 
through the optic tract and Graziole radiation to the cortical regions [13].  

Improvements in traditional methods of examining the visual functions (perimetry, ERG, 
VEP) help to identify and differentiate the optic nerve and clarify the topical diagnosis of the lesion. 
The implementation of ultrasound diagnostic methods into ophthalmological practice (B-scanning of 
the eye and orbit, ultrasound of the eye and orbit in 3D mode, examination of the eye blood flow in 
the CDC mode), computed tomography and MRI made it possible to visualize the components of the 
anterior visual pathway, assess the blood flow of the eye and enhance the accuracy diagnostics in 
case of optic nerve disorders [12, 14].  

In the meantime, it has become possible for an earlier differentiation of various types of optic 
nerve disorders associated with immune, genetic, systemic and infectious diseases owing to the 
greater availability of high-level laboratory research methods in recent years.  

To study the pathogenesis of eye-lesion and prevent damage to it other research methods are 
being developed. One of these methods is to determine antibodies to the tissues of the eye. 
Particularly, a similar technique was used by A.M. Nabiev [8] in diagnosing angle-closure glaucoma 
in 2007, in inflammatory diseases of the optic nerve by Kh.M. Kamilov and others and in predicting 
the nature of the course of optic nerve disorders in children by V.V. Egorov and G.P. Smolyakova. 
The suggested method enables us to develop a reliable method for diagnose the pathology of 
malignant neoplasms of the vision impairment at the early stage in order to conduct timely 
pathogenetical treatment and preserve its visual functions [4].  

However, it is necessary to determine the informativity and worthiness of each method for 
optic nerve of various geneses and to develop an algorithm for examining patients in this category in 
order to effectively use the obtained diagnostic characters. There is not information on the 
comprehensive assessment and systematization of these diagnostic techniques for non-glaucomatous 
optic nerve (R. Behbehani, 2007; S. Prasad, et al., 2010, S.W. Chan, 2007). 

Conclusion. 
A comprehensive analysis of the necessary clinical indicators, the results of 

morphofunctional, electrophysiological, laboratory, immunological and radial examination make it 
possible to identify, comprehensively assess optic nerve disorders, differentiate the genesis of optic 
nerve, establish the features and specificity the changes in optic nerve and make a medical prognosis 
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of both the development of the disease and the effectiveness of treatment on the basis of analyzing 
this data.  
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