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Abstract
Background: Myopia, commonly known as nearsightedness, is a refractive error that affects a significant portion of 
the global population. In addition to its impact on visual acuity, myopia can also have detrimental effects on the optic 
nerve, leading to potential vision loss and other complications. Diagnosing optic nerve damage in myopia poses spe-
cific challenges, requiring specialized techniques for accurate assessment.

Optical coherence tomography (OCT) has emerged as a valuable tool in ophthalmology, providing high-resolution 
imaging of ocular structures, including the optic nerve. By utilizing OCT, clinicians can evaluate the thickness of the 
retinal nerve fiber layer (RNFL) and ganglion cells (RGC), which are critical indicators of optic nerve health.

However, the characteristics and diagnostic features of optic nerve damage in myopia remain relatively unexplored. 
Understanding these features is crucial for accurate diagnosis and differentiation from other neuropathies, as well as 
for optimizing treatment strategies.

This study aimed to investigate the specific features of diagnosing optic nerve damage in myopia using OCT. Three 
patients with moderate myopia were examined, and various diagnostic methods, including visometry, echo biometry, 
ophthalmoscopy, computer perimetry, tonometry, and OCT, were employed. Additionally, brain magnetic resonance 
imaging (MRI) was conducted to identify any potential underlying pathologies.

By analyzing the collected data, the study aimed to identify and interpret the signs of optic nerve damage in myopia, 
such as the formation of myopic cones, posterior staphyloma, white spot syndrome, and oblique entrance of the nerve. 
Moreover, the study aimed to assess the changes in RNFL and RGC thickness in the affected areas compared to age-re-
lated norms. The findings of this study contribute to the understanding of optic nerve damage in myopia and its differ-
ential diagnosis from other causes of neuropathies. Ultimately, this research will aid in the development of criteria for 
accurate diagnosis, enabling clinicians to optimize treatment approaches for patients with myopia-related optic nerve 
damage.

Methods: We examined three patients with myopia and right eye visual acuities reduced at the Ivano-Frankivsk Nation-
al Medical University. Patient V., born in 1988, in both eyes (-3.5 diopters) myopia. Patient Yu., born in 1992, refraction 
in the right eye (-3.5 DPTR), left eye (-4.25 DPTR). Patient M., born in 1990, with myopic astigmatism of the right eye 
(SPH –2.5 DPTR; CYL -1.0 DPTR; Ax 5°) and mixed astigmatism of the left eye (SPH +0.25 DPTR; CYL -1.0 DPTR; 
Ax 5°).

We observed visometry, echo biometry, ophthalmoscopy and data analysis of computer perimetry, tonometry and OCT, 
brain magnetic resonance imaging (MRI).  We obtained informed consent was from the patients for the processing of 
personal information and its use for scientific purposes in all cases.

Result: We have investigated three patients with moderate myopia (about 3.5 diopters in both eyes). Signs of damage 



 

www.mkscienceset.comPage No: 02 Sci Set J of Opthamology & Eye Care 2023

Keywords: Myopia, Optic Nerve Damage, Optical Coherence Tomography (OCT), Retinal Nerve Fiber Layer (RNFL), Ganglion 
Cells (RGC).

Introduction
In the process of formation and progression of myopia, condi-
tions of damage to the optic nerve arise. A myopic cone is a 
grayish or whitish area on the temporal side of the optic nerve 
and could be its damage initial stage [1]. The peripapillary zone 
trophic is disturbed and leads to structural transformations and 
permanent functional disorders of the elements of the optic 
nerve [2].

The combination of similar deformations under the conditions 
of activation of autoimmune inflammation contributes to the for-
mation of myopia complications in the form of the syndrome of 
multiple fleeting white dots and the syndrome of idiopathic en-
largement of the blind spot [3-5]. The progression of such condi-
tions leads to ischemia, provokes compensatory expansion and 
new formation of blood vessels, plasmorrhagia and hemorrhages 
between the layers of the retina and leads to irreversible damage 
to the optic nerve [6, 7].

A difficult moment for diagnosis is the recognition of damage 
to the optic nerve of other genesis (glaucoma, ischemic, inflam-
matory) under the conditions of already existing deformations 
caused by myopia [8].

Thus, studies of the features of damage to the optic nerve in 
myopia aimed at the differential diagnosis of its complications 
and neuropathies of other genesis are relevant, as they will help 
prevent the formation of irreversible visual disturbances.

The aim is to investigate the peculiarities of diagnosis of optic 
nerve damage in myopia. 

Methods
In an outpatient setting at the Ivano-Frankivsk National Medical 
University, 3 patients with myopia with decreased visual acuity 
of the right eye were examined. Patient V., born in 1988, myopia 
in both eyes (-3.5 diopters). Patient Yu., born in 1992, refraction 
in the right eye (-3.5 DPTR), left eye (-4.25 DPTR). Patient M., 
born in 1990, with myopic astigmatism of the right eye (SPH – 
2.5 DPTR CYL -1.0 DPTR Ax 5°) and mixed astigmatism of the 
left eye (sph+0.25 DPTR CYL -1.0 DPTR AX 5 °).

The visometry, ophthalmoscopy, echo biometry and computer 
perimetry data analysis, tonometry and optical coherence to-
mography (OCT), brain magnetic resonance imaging (MRI) 
were performed.

In all cases, informed consent was obtained from the patients for 
the processing of personal information and its use for scientific 
purposes. The research has followed the Tenets of the Declara-
tion of Helsinki, and that the details are provided in the manu-
script text.

Results 
Case 1: Patient V., born in 1988, myopia of both eyes (-3.5 
DPTR), length of the anterior- posterior axis of the right eye 
24.23 mm, left eye 22.36 mm. She consulted a neuro- ophthal-
mologist in connection with the deterioration of vision in her 
right eye over the course of a year.

The visual acuity of the right eye in 2022 with correction (-3.5 
diopters) was 0.9, and in 2023 it decreased to 0.7 (by 0.2, 22%). 
In the left eye, the corrected visual acuity (-3.5 DPTR) in 2022 
and in 2023 was 1.0.

to the optic nerve have found. These could interpret as a myopia’s complication (formation of a myopic cone, posterior 
staphyloma, white spot syndrome, oblique entrance of the nerve) or could be because of neuropathies of other genesis 
(sudden progressive decrease in vision).

Patient V.’s optic nerve has showed the posterior staphyloma formation. Patient Yu. optic nerve has glaucomatous ex-
cavation. Patient M. optic nerve has an oblique entrance. In all cases, a decrease in the thickness of the layer of nerve 
fibers (RNFL) and ganglion cells (RGC) was established on the side of the lesion in comparison with the age norm from 
5 to 20% (p<0.05). Patient V. all the RNFL and RGC sectoral segments, except the temporal one, thickness reduced 
compared to the age norm. There was forming sectoral atrophy. Patient Yu.’s the RNFL and RGC vertical sectoral 
segments reduced thickness. It gave suggesting similar features to glaucoma. Patient M., on the side of the lesion, has 
only the upper RNFL segment was 5% less thick than the age norm, and the RGCs were all segments except the upper.

The use of disk-gradient showed that areas with reduced RNFL thickness in all cases are behind the course of blood 
vessels, and RGCs in the paramacular area form a ring-shaped focus.

MRI of the brain of patient V. did not reveal any pathology. Patient Yu. pineal gland’s cyst diagnosed. Patient M. the 
pituitary glands microadenoma found.

The findings confirm the different genesis of optic nerve damage in all three cases. The myopia complications and other 
neuropathies signs specific criteria separations is a task for future research.

Conclusion: Studying the diagnostic features of optic nerve damage in myopia will allow to develop criteria for differ-
ential diagnosis of complications of myopia and damage to the optic nerve of other genesis and will optimize the choice 
of treatment measures.
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Fundus: in the right eye of the right eye in 2022, multiple white foci were found in the parapapillary, paramacular and paravascular 
areas. Sectoral pallor was noted on the optic disc (Fig. 1).

Figure 1: The fundus of the right eye of patient V. as of 2022

Designation: red arrow – white foci, blue arrow – sectoral pallor of the optic disc

As of 2023, the white foci have partially resolved, the sectoral pallor of the optic nerve heard (ONH) has remained (Fig. 2).

Figure 2: The fundus of the right eye of patient V. as of 2023

Designation: red arrow – white foci, blue arrow – sectoral pallor of the optic disc

Evaluation of the configuration of the ONH using OCT on the 
right eye in vertical directions revealed a deformation of the 
sclera in the probable formation of a posterior staphyloma in the 

temporal segment, which was more pronounced in 2023 than in 
2022 (Fig. 3). In 2023, the distance between the nasal edge of the 
ONH and the sclera in both eyes increases.
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Figure 3: Changing the configuration of the ONH of patient V., Hurviz, Disc 3D Designation: red arrow – edge of the ONH, blue 
arrow – sclera, yellow arrow – posterior Staphyloma

The mean nerve fiber layer (RNFL) thickness in the right eye 
was 76 mm and in the left eye was 104 mm, a difference of 28 
mm, 26.9%. According to the sector analysis, in 2022 the upper 
segment was green. The remaining segments were yellow with 
reduced thickness compared to the age norm (p<0.05). In 2023, 
the temporal segment became red (p<0.01).

The mean thickness of the ganglion cell (RGC) layer in the right 
eye was 251.96 mm, in the left eye 274.98 mm, the difference 
was 23.02 mm, 8.37%.

In the paramacular area, according to the disk-gradient tech-
nique for RGC, a red focus (p<0.01) was determined in the right 
eye, which was not observed in the left eye.

According to perimetry data, a decrease in the average sensitiv-
ity to light was determined, the average deviation was -3.76 dB 
for the right eye and -3.67 dB for the left eye. Foci with reduced 
sensitivity are located in the upper temporal segment of both 
eyes (Fig. 4).

www.mkscienceset.comPage No: 04

Figure 4: State of the visual field of patient V. Cluster Analysis, Neurological test
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Partial atrophy of the optic nerve of the right eye. Suspicion of 
posterior staphyloma of the right eye.

Case 2: Patient Yu., born in 1992, myopia in the right eye (-3.5 
diopters), left eye (-4.5 diopters). Complaints about decreased 
vision in the right eye and pain in the right half of the head. 
She felt the deterioration of her vision 2 months ago (in Feb-
ruary 2023), she has been experiencing headaches for 2 years. 
Associated with taking Logesta (oral contraceptive) for 5 years, 
stopped about 1 month ago. Also observes changes in blood 
pressure increase and decrease.

At the time of the examination, the corrected visual acuity of the 
right eye was 0.7, the left 1.0.

An increase in intraocular pressure of the right eye up to 30 mm 
Hg was determined. The examination of the day showed a uni-
form expansion of the physiological excavation of the right eye 
(Fig. 5).

In the right eye, in the area of the nasal border of the ONH, a 
flat zone was found that separates the edge of the ONH and the 
sclera, which probably corresponds to a myopic cone. The ratio 
of the disk to the excavation of the right eye was 0.8, the left eye 
– 0.19 (difference 0.6, 76.3%). The maximum excavation depth 
of the right eye is 0.81 mm, the left eye is 0.2 mm (difference 
0.61 mm, 75%), the excavation volume of the right eye is 0.49 
mm3, the left eye is 0.02 mm3 (difference 0.47 mm3, 102%).

Figure 5: Fundus (top) and configuration of the ONH of the right eye of patient Yu. POL Technology

Designation: the blue arrow corresponds to the position of the outer edge of the DZN, the red one to the sclera.

A Preliminary Diagnosis: Myopia of medium degree in both eyes. Syndrome of white spots of the right eye. 

At the same time, the average thickness of the RNFL in the 
right eye is 82 mm, in the left 113 mm (difference 31 mm, 27%), 
and the RGC in the right eye is 229 mm, in the left 244 mm 
(difference 15 mm, 6%). According to the sectoral analysis of 
the RNFL in the right eye, the yellow (p<0.05) and red segment 
(p<0.01) with a smaller thickness compared to the age norm 

are located below and above, and according to the disk gradient 
data, they are along the vascular bundles.

According to perimetry data, multiple areas with reduced sen-
sitivity were found on the right eye, located throughout the cen-
tral part of the field of vision (Fig. 6).
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Figure 6: Field of vision of patient Yu. OPTOPOL PTS910

A Preliminary Diagnosis: Myopia of medium degree in both eyes. Open-angle drug- induced glaucoma of the right eye.

An MRI study of the brain performed and a pineal cyst of 3.5 
mm detected.

Case 3: Patient M., born in 1990, with myopic astigmatism of 
the right eye (SPH – 2.5 DPTR CYL -1.0 DPTR Ax 5°) and 
mixed astigmatism of the left eye (SPH +0.25 DPTR CYL -1.0 
DPTR Ax 5°). The anterior-posterior axis of the right eye is 
24.83 mm, the left eye is 23.9 mm.

The spot in the right eye that appeared during pregnancy in Janu-
ary 2021 (9-10 weeks) and persists up to two months after child-
birth is a concern.

Visual acuity of the right eye 0.05 with correction (SPH -2.5 
DPTR CYL -1.0 DPTR Ax 5°) =1.0, left eye 0.9 with correction 
(SPH +0.25 DPTR CYL -1.0 DPTR Ax 5°) =1.0.

The intraocular pressure of the right I care eye is 24.4 mmHg, 
the left eye is 22.6 mmHg.

Ophthalmoscopy revealed no abnormalities on the side of the 
fundus. When examining the configuration in both eyes, the for-
mation of a myopic cone (the space between the outer edge of 
the eyeball and the sclera) of both eyes and an oblique entrance 
of the nerve of the right eye were revealed (Fig. 7).

According to sectorial analysis, the average thickness of the 
RNLF of both eyes does not differ from the average age norm 
(114 mm of the right eye and 135 mm of the left eye). However, 
the upper yellow segment was found in the right eye, where the 
thickness of the fibers is smaller compared to the norm (p<0.05), 
and on the left – white, where the reflection of absorbed light is 
reduced (p<0.05).
 
RGC analysis by disk gradient data showed a paramacular annu-
lar foci yellow-red (p<0.01) in the right eye and yellow (p<0.05) 
in the left eye with reduced ganglion cell thickness compared to 
other areas.

According to perimetry data, the lower temporal quadrant with 
reduced sensitivity to light for the right eye and loss in the upper 
temporal segment of the left eye were revealed (Fig. 8).

An MRI of the brain performed. A non-specific area of astrogli-
osis of the left occipital lobe and microadenoma of the pituitary 
gland detected.

A Preliminary Diagnosis: Myopia of medium degree in both 
eyes. Optic neuropathy associated with pituitary microadenoma. 
Oblique optic nerve of the right eye.

Figure 7: Configuration of the ONH of patient M. OPTOPOL Technology Sp.
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Designation: the blue arrow corresponds to the position of the outer edge of the DZN, the red one to the sclera, the yellow one to 
the oblique entrance of the nerve.

Figure 8: Perimetry result of patient M. Oculus Centerfield

Discussion
Three patients with moderate myopia (about 3 diopters of both 
eyes) were studied. Signs of damage to the optic nerve were 
revealed, which can be interpreted as a complication of myo-
pia (myopic cone, posterior staphyloma, white spot syndrome, 
oblique entrance of the nerve), and as a result of neuropathies of 
other genesis (sudden progressive decrease in vision, glaucoma-
tous excavation, homonymous field loss vision) [4, 6].

Patient V. optic nerve configuration showed the formation of a 
posterior staphyloma. Patient Yu. has glaucomatous excavation. 
Patient M. has an oblique entrance of the nerve. Such a defor-
mation could explain by posterior sclera and Bruch's membrane 
position changes in the myopia progression and due to the an-
terior-posterior axis length lengthening [9, 10]. In the presented 
cases, the length of the eyeball was on the border with the norm 
(about 24.5 mm), so this parameter also could be the cause of 
damage.

Patient V. has all segments, except of the temporal with reduced 
RNFL and RGC thickness compared to the age norm. So, the 
sectoral atrophy observed. Patient Yu. has vertical segments with 
reduced thickness similar to glaucoma. Patient M. has the upper 
segment temporal with reduced RNFL and RGC thickness com-
pared to the age norm.

The use of a disk gradient showed that areas with reduced RNFL 
thickness are in all cases located behind the course of blood ves-
sels. RGCs form a ring-shaped dystrophic focus in the paramac-
ular area.

Similar features of damage to the optic nerve in myopia de-
scribed by other authors, explaining them by deformation of the 
course of nerve fibers through the opening of Bruch's membrane, 
infiltration of drusen-like formations between the layers of the 
retina, and an increased tendency to plasmorrhagia, hemorrhag-
es and subsequent ischemia [2, 11].

MRI of the brain of patient V. did not reveal any pathology. Pa-
tient Y. fount the pineal gland cyst. Patient M. has the pituitary 
gland microadenoma.

Thus, there was found confirms the different genesis of damage 
to the optic nerve in all three cases. To separate complications of 
myopia from other neuropathies as specific criteria is a task for 
future research.

Conclusion
The study of the diagnostic features of optic nerve damage in 
myopia will allow developing criteria for the differential diagno-
sis of complications of myopia and damage to the optic nerve of 
other genesis and will improve the use of medical measures [12].

Highlights/Key Messages
1.	 This study investigated the features of diagnosing optic 

nerve damage in myopia using optical coherence tomogra-
phy (OCT).

2.	 Optic nerve damage in myopia can have various causes and 
requires specific diagnostic methods.

3.	 Different manifestations of optic nerve damage were found 
in each patient, including posterior staphyloma formation, 
glaucomatous excavation, and oblique entrance.

4.	 Further research is needed to establish specific criteria for 
differentiating myopia complications from optic nerve dam-
age of other origins.
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