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Disease Entity

Optic atrophy refers to the death of the retinal ganglion cell axons that comprise the
optic nerve, and manifests on fundoscopy as a pale optic nerve. Optic atrophy is the
end stage of myriad causes of optic nerve damage anywhere along the path from the

retina to the lateral geniculate. Since the optic nerve transmits retinal information to

the brain, optic atrophy is associated with vision loss. However, the term "atrophy"
1s somewhat of a misnomer as it implies disuse; thus, this optic nerve damage is
better termed "optic neuropathy."

Etiology

Anything that can compromise ganglion cell function can cause optic atrophy (and

more broadly optic neuropathy) over time. Optic atrophy can occur due to damage

within the eye (glaucoma, optic neuritis, papilledema, tumor, trauma, etc.) along the

path of the optic nerve to the brain, or it can be congenital (Leber’s hereditary optic

atrophy, autosomal dominant optic atrophy, etc.).
Risk Factors
Risk factors run the gamut from increased IOP (glaucoma), to ischemia,
compression (tumors), inflammation, and infection.
General Pathology
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The optic nerve is a bundle of 1.2 million axons of retinal ganglion cells that
carries visual information from the retina to the brain. It is myelinated by
oligodendrocytes that do not regenerate after damage. In optic nerve atrophy, there
is a loss of axons and shrinkage of myelin leading to gliosis and widening of the
optic cup.

Primary PreventionOptic atrophy is the end stage of a process causing damage to
the optic nerve. It is currently not possible to return function (regrow axons) to an
atrophic optic nerve; the best option is to stabilize whatever function remains. The
goal of primary prevention to prevent the loss of axons in the first place.
Diagnosis
Since the optic nerve is the conduit for information from the retina to the brain, a
damaged optic nerve will result in vision loss. Subtle damage might not affect acuity
but may lead to a loss of contrast or color vision. Severe damage may run the gamut
from legal blindness to no light perception. Damage to a part of the optic nerve
results in loss of vision in the corresponding visual field. Occasionally, if the process
causing damage is removed before apoptosis occurs (e.g., removal of a pituitary
tumor compressing the chiasm or reducing inflammation in a sarcoid), some
improvement in visual function may be noted. A complete diagnosis is based on
optic nerve appearance and tests of visual function (visual field, contrast, color,
acuity), as well as identifying the causative factor of the damage and ruling out other
causes for vision loss (such as retinal causes). Certain disc appearances can help to
determine the cause of the optic nerve damage. Sector disc pallor in an older
individual could have been caused by nonarteritic ischemic optic neuropathy. Severe
optic atrophy with gliosis could have been due to giant cell arteritis. Damage from
papilledema may leave retinal folds and sometimes glistening bodies in the optic
nerve head. Cupping is suggestive of glaucoma. Optical coherence tomography has
become a valuable tool for verifying the status of the nerve fiber layer/ganglion
axons. Quantification of the nerve fiber layer height and comparison with normative
data can document axon loss and differentiate between optic neuropathy and retinal
disease as a cause of vision loss.
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History

A full patient history is critical in the diagnosis of optic atrophy, since the physician
needs to know how the eye arrived at this juncture. This medical history should
include a list of all medications, time course of vision loss, and associated symptoms.

Physical Examination

A complete eye exam including visual field, assessing color and contrast vision,
intraocular pressures, looking for afferent pupil defect, and fundoscopy should be
done.

Signs

Optic atrophy is a sign and is typically noted as optic nerve pallor. This is the end
stage of a process resulting in optic nerve damage. Because the optic nerve fiber
layer is thinned or absent, the disc margins appear sharp and the disc is pale,
probably reflecting absence of small vessels in the disc head.
Symptoms

The main symptom of optic atrophy is vision loss. Any other symptoms are
attributable to the underlying process that caused the disc damage (such as pain with
angle-closure glaucoma).

Clinical Diagnosis

Optic atrophy is usually not difficult to diagnose due to its characteristic pale optic
disc, but the cause may be difficult to ascertain. Sometimes it may be hard to
differentiate between subtle optic neuropathy and disease of the retina (or both).
Electrophysiology and OCT can be helpful for to assessing the thickness of the nerve
fiber layers. Characteristic visual field patterns include papillomacular defect
(cecocentral scotoma), arcuate defect (include altitudinal), and/or temporal wedge
defect (nasal fibers) for pre=chiasmal lesions, bitemporal (superior) field defects for
chiasmal lesions, and hemianopsia for post-chiasmal lesions. The following workup
should be considered for patients presenting with unexplained optic atrophy:

. Check for afferent pupil

. Visual fields 30-2, color vision

. MRI of brain and orbit with contrast
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. CT with contrast (check bony disease, sinuses)

. Blood pressure and cardiovascular health (carotids, etc.)

. Serum glucose

Diagnostic Procedures
. Visual field testing (Humphrey 30-2, Tangent Screen) to help localize the
location of the lesion

. Optical coherence tomography to assess the thickness of peripapillary retinal
nerve fiber layers and/or ganglion cell layers

. Electroretinography to rule out retinal disease.

. Neuroimaging (MRI, CT) to assess for tumors, bone growth, sinusitis,

fractures, multiple sclerosis, and infections

Laboratory Tests

If history or examination are suggestive, it may be useful to screen for the
following: heavy metals, vitamin B,, folate, VDRL (syphilis), antinuclear
antibodies, homocysteine, angiotensin-converting enzymes, and antiphospholipid
antibodies. If the patient is or could be pregnant, a TORCH panel could be
considered as well.

Differential Diagnosis

Optic atrophy is not usually difficult to diagnose, but it might be confused with

optic nerve hypoplasia, myelinated nerve fibers, myopic or scleral crescent, or
tilted disc.
The causes for optic atrophy include:
. Compressive — secondary to papilledema, tumor, bony growth (fibrous
dysplasia, osteopetrosis), thyroid eye disease, chiasmal (pituitary, etc), optic nerve
sheath meningioma, disc drusen, increased IOP (glaucoma)

. Vascular — arteritic and nonarteritic ischemic optic neuropathy, diabetes

. Inflammatory — sarcoid, systemic lupus, Behcet’s, demyelination (multiple
sclerosis)

. Infectious — herpes, tuberculosis, bartonella, etc.

. Toxic & nutritional — medications (e.g., ethambutol, amiodarone, methanol),

vitamin deficiency
. Metabolic — diabetes
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. Neoplastic — lymphoma, leukemia, tumor, glioma
. Genetic — autosomal dominant optic atrophy (OPA1), Leber hereditary optic
atrophy, Leber hereditary optic neuropathy, late complications of retinal

degeneration.

. Radiation — optic neuropathy
. Traumatic — optic neuropathy
Management

The management goal is to intervene before optic atrophy is noted or to save
remaining visual function. How the goal is achieved will depend on the underlying
cause of the optic nerve damage.

Prognosis

Studies in patients with glaucoma (based on OCT nerve fiber layer measurements
and other methods) have shown that the optic nerve has some reserve (axons)
before vision loss is appreciated. After that reserve is depleted, small changes in
nerve fiber loss lead to significant decrease in vision. Early detection is key, since
we cannot replace dead axons.

REFERENCES

1. Andryev S. et al. Experience with the use of memantine in the treatment of
cognitive disorders //Science and innovation. — 2023. — T. 2. — Ne, D11. — C. 282-
288.

2. Antsiborov S. et al. Association of dopaminergic receptors of peripheral blood
lymphocytes with a risk of developing antipsychotic extrapyramidal diseases
//Science and innovation. — 2023. —T. 2. — Ne. D11. — C. 29-35. 3. Asanova R. et al.
Features of the treatment of patients with mental disorders and cardiovascular
pathology //Science and innovation. —2023. — T. 2. — Ne. D12. — C. 545-550.

4. Begbudiyev M. et al. Integration of psychiatric care into primary care //Science
and innovation. — 2023. — T. 2. — Ne. D12. — C. 551-557.

5. Bo’Riyev B. et al. Features of clinical and psychopathological examination of
young children //Science and innovation. —2023. — T. 2. — Ne. D12. — C. 558-563.

136 |Page



.#; E CONEF SERIES

E CONF SERIES

International Conference on Educational Discoveries and Humanities
Hosted online from Moscow, Russia
Website: econfseries.com 16 June, 2025

6. Borisova Y. et al. Concomitant mental disorders and social functioning of adults
with high functioning autism/asperger syndrome //Science and innovation. — 2023.
—T.2.—No. D11. - C. 36-41.

7. Ivanovich U. A. et al. Efficacy and tolerance of pharmacotherapy with
antidepressants in non-psychotic depressions in combination with chronic brain
ischemia //Science and Innovation. — 2023. — T. 2. — Ne. 12. — C. 409-414.

8. Nikolaevich R. A. et al. Comparative effectiveness of treatment of somatoform
diseases in psychotherapeutic practice //Science and Innovation. — 2023. — T. 2. —
Ne. 12. - C. 898-903.

9. Novikov A. et al. Alcohol dependence and manifestation of autoagressive
behavior in patients of different types //Science and innovation. —2023. — T. 2. — Ne.
DI11.-C. 413-419.

10. Pachulia Y. et al. Assessment of the effect of psychopathic disorders on the
dynamics of withdrawal syndrome in synthetic cannabinoid addiction //Science and
innovation. — 2023. — T. 2. — No. D12. — C. 240-244.

11. Pachulia Y. et al. Neurobiological indicators of clinical status and prognosis of
therapeutic response in patients with paroxysmal schizophrenia //Science and
innovation. — 2023. - T. 2. — No. D
12. — C. 385-391. 12. Pogosov A. et al. Multidisciplinary approach to the
rehabilitation of patients with somatized personality development //Science and
innovation. — 2023. — T. 2. — No. D12. — C. 245-251.

13. Pogosov A. et al. Rational choice of pharmacotherapy for senile dementia
//Science and innovation. —2023. — T. 2. — Ne. D12. — C. 230-235.

14. Pogosov S. et al. Gnostic disorders and their compensation in
neuropsychological syndrome of vascular cognitive disorders in old age //Science
and innovation. — 2023. — T. 2. — No. D12. — C. 258-264.

15. Ugli, Nurmurzaev Zafar Narbay, Usarov Mukhriddin Shukhratovich, and
Akobirov Matlabbek Talat Ugli. "SOME FEATURES OF TREATMENT OF
DIAPHRAGM HERNIAS WITH THE USE OF LAPAROSCOPIC ANTI-
REFLUX METHODS." Research Focus 3.4 (2024): 106-110.

137 |Page



.#; E CONEF SERIES

E CONF SERIES

International Conference on Educational Discoveries and Humanities
Hosted online from Moscow, Russia
Website: econfseries.com 16 June, 2025

16. VYcapos M. C., HUckangapoa C. X. KankoHCUMOH OE€3HUHT HOMIYJSP
NaTOJOTUSICUHN U depeHTcran Talxuclana yITpaToBYIUIH 3JiacTtorpadus
//Science and innovation. —2023. —T. 3. — No. 5. — C. 172-187.

17. VYcapos M. C., Mamapaxabosa C. 1. HEOPOIITO3HUHI" YJIITPATOBYII
ME3OHIJIAPH //Academic research in educational sciences. —2024. —T. 5. — Ne. 1.
—C. 104-112.

18. Ilyxparouu Y. M., Mypatkynosaa M. C. BYUMH OCTEOXOHJIPO3U
BUJIAH OFPUTI'AH BEMOPJIAPHU  JABOJIAIII TAKTUKACHUHU
TAHJIAIIIA YIITPATOBYII JTNATHOCTUKA YCVYIUIAPUHU
OIITUMAJUIALLUTUPUIT BA AXAMUATH //Peceapu Pocyc. — 2024. — T. 3. —
Ne. 5. -C. 212-216.

19. CxyxpatoBuu Y. M. OIITUMUBAIIMA W  3HAYEHUE
VJIIBTPA3BYKOBBIX METOJOB JUATHOCTUKUN B BBIBOPE TAKTUKU
JIEYEHMS BOJIBHBIX C INEMHBIM OCTEOXOH/JIPO30M //)KOYPHAJI O®
BUOME/JINCHUHE AHJI ITPACTUCE. —2023. - T. 8. — Ne. 4.

20. laitoynnaes III., VYcapor M., J[lanepoa M. HOPMAJIBHBIE
VJIIBTPAZBYKOBBIE PA3MEPHI XEJYHOI'O IIY3bIPA W OBILIET'O
KEJIUHOT O ITPOTOKA Y HOBOPOXJIEHHBIX. — 2023.

21. Ammpos M. VY., Ycapos M. I11., [lTaBkarosa 1. III. Cunyc Tapcu-doctyn [1pu
[Tepenomax Ilstounoit Koctu. Homerit 3omnotoit Cranmapt? //Centpan Acuad
Koypuan op Menucan ang Harypan Ccuence. —2022. —T. 3. — Ne. 5. — C. 145-153.
22. Kypaes, Kamomunaun lanabaesuu, ann Myxpugaus lyxpaToBuu Ycapos.
"Onrumunsanusa MccnenoBanust Puckos Ilepunaranensix [lotepp B 3aBucumoctn
Ot Bozpacra XKenmun." Cenrpan Acuan Xoypuan o Menucan ann Harypan
Ccuence 4.6 (2023): 1505-1512.

23. Kypaes, Kamomunnun lana6aesuu, Myxpunaun [lyxpaTtoBud Ycapos, aHa
Yrunoubu AxOGapammeBHa VYrtaea. "IMATHOCTUKA W JIEYEHUA TIPU
CJIOXKHBIX ®OPMAX KAJIBKVYJIEBHOI'O XOJIEIIUCTUTA." NMXKOIKOP
O'KUTYBUYMU 4.40 (2024): 146-155.

138 | Page



