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Abstract: 
Purpose: Optic atrophy is the end stage of a disease process affecting the retinogeniculate portion of the visual 
pathway. This study aimed to describe the various etiology and clinical features of optic atrophy seen in tertiary 
care centre from Central India. 
Methods: This is a single center, hospital based retrospective observational study. All cases of optic atrophy who 
presented to outpatient department from March 2023 to December 2024 were enrolled in the study. Detailed 
evaluation was done which included assessment of visual acuity, colour vision, contrast sensitivity, anterior and 
posterior segment, and extraocular motility. Additional visual field, neuroimaging, and tailored blood test were 
done when clinically indicated to establish the underlying etiological cause. Statistical analyses were performed 
using Microsoft excel, Version 2019 and IBM SPSS Statistics for window, version 22.0 (IBM Corp., Armonk, 
NY). A p-value of <0.05 was considered significant. 
Results: A total of 212 patients were evaluated of which 114 (54%) males and 98 (46%) females. Bilateral 
involvement was seen in 58 (27%) patients and unilateral in 154 (73%) patients. The most common affected age 
group was 51–60 years in 61 (29%) patients. The most common presenting complaint was diminution of vision 
in 95 (45%). The most common cause of optic atrophy was glaucoma 57 (27%). Among the non-glaucomatous 
optic atrophy, the most common cause was ischemic causes 30 (14%). 41 (19%) were below 20 years old and the 
most common cause of optic atrophy was hypoxic ischemic encephalopathy in this age group. 
Conclusion: In this study, glaucoma and ischemic causes were the commonest etiology responsible for optic 
atrophy except in children where the hypoxic ischemic encephalopathy (HIE) appears to be the most common 
cause. Its potential association with various neurological and systemic diseases makes it an important clinical 
entity for the ophthalmologist. Knowledge of the prevalent causes with systemic approach and tailored 
investigation can aid timely intervention for these patients. 
Keyword: Central India; Optic Atrophy; Etiology; Visual Acuity. 
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Introduction

Optic atrophy is the sequelae of progressive optic 
nerve disease that causes irreversible damage of 
ganglion cells and retinogeniculate pathway. It can 
occur due to various lesions affecting the visual 
pathway from the ganglion cell layer to the lateral 
geniculate body [1,2]. Glaucoma as the leading 
cause of optic atrophy has been described by various 
studies; however, other ocular or extraocular causes 
leading to optic atrophy is a different entity. The 
optic atrophy can be congenital or acquired [3-6]. 
Rather than being a disease, optic atrophy can be 
initial presentation of various neurological or 
systemic diseases which warrants thorough history, 
comprehensive ocular examination and tailored 

investigation to pin the diagnosis of the optic 
atrophy in most cases [7]. Therefore, it is crucial to 
diagnose the etiology and treat a case of optic 
atrophy at the earliest as effective treatment is 
limited in majority of cases and visual prognosis is 
guarded in view of irreversible nature [8]. The 
etiologies of optic atrophy are different in different 
age groups. Limited studies have been described on 
various etiologies of optic atrophy in children [9,10]. 
There are few population-based studies on the 
causes of blindness among children in India [11-13]. 
Although it is not a major cause of blindness among 
children in India, it may adversely affect the overall 
development of a child on long-term making it an 
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important clinical entity for the ophthalmologist for 
timely intervention to improve the quality of life of 
the affected individual [14,15]. 

The unique socio-cultural issues, environmental 
exposures, high consanguinity rates and poor 
acknowledgment of symptoms may contribute to the 
varied spectrum and magnitude of disease at 
presentation [16]. The visual impairment and 
blindness from all causes lead to economic burden 
for the patient, caregiver, healthcare system and 
community at large scale. In the paediatric 
population, there is an additional negative impact on 
neurobehavioral development of children [17]. 

There are very few studies on the etiologic 
distribution of optic atrophy in India and to the best 
of our knowledge, none have been conducted in 
Central India. The present study aims to describe the 
various etiology and clinical features of cases of 
optic atrophy seen in tertiary care centre from 
Central India. 

Materials and Methods 

This is a single centre hospital-based retrospective; 
observational study done at a tertiary eye care centre 
in central India. All consecutive patients with Optic 
atrophy presenting to the outpatient department of 
ophthalmology, Chirayu medical college and 
hospital between March 2023 and December 2024 
were included in the study. Patients referred from 
the other interdepartmental references were also 
included. All the patients whether congenital and 
acquired etiology with optic atrophy were included. 
The ethical approval was taken from the Institutional 
ethics committee at Chirayu Medical College and 
Hospital, Bhopal and adhering to the tenets of 
Helsinki [Ref No: CMCH/IHEC/2025/11]. Those 
patients whose optic disc details could not be 
visualized clearly due to media opacity were 
excluded from the study. 

A detailed demographic history was recorded, and 
complete ophthalmological examination was done 
for every patient. Relevant history was noted from 
all the diagnosed cases with  special emphasis on 
antenatal, perinatal and postnatal history including 
maternal infections, delayed cry, neonatal seizures, 
delayed milestones, past illness, history of trauma, 
family history of glaucoma or other ocular and 

systemic disease, any prior investigations and 
treatment, associated risk factors, any neurological 
or systemic complaints, drug history, head surgery, 
history of systemic disease like hypertension, 
diabetes mellitus, hyperlipidemia and thyroid eye 
disease, history of cerebrovascular accident, 
pregnancy induced hypertension, alcohol 
consumption, smoking, dietary habits.  

The ophthalmic evaluation included visual acuity by 
Snellen’s chart, examination of direct and 
consensual pupillary light reflex by torch light, slit 
lamp biomicroscopy to look for anterior segment 
details and fundus evaluation after pupillary 
dilatation by 90 D lens with slit lamp or indirect 
ophthalmoscopy, extraocular motility assessment, 
presence and type of nystagmus, strabismus if any. 
Intraocular pressure was also recorded either by 
non-contact tonometer (NCT) or goldman 
applanation tonometer (GAT). Colour vision by 
ishihara chart and contrast sensitivity test by Pelli-
Robson contrast sensitivity chart were performed in 
visually possible patients. The children who were 
unable to perform the Snellen visual acuity test were 
assessed by their ability to fix and follow the light 
and checked for central, steady and maintained gaze. 
Additional investigations such as visual evoked 
potential, electroretinogram, humphrey visual fields, 
optical coherence tomography, neuroimaging like 
computed tomography [CT] and magnetic resonance 
imaging [MRI], and relevant blood investigations 
were ordered when clinically indicated to establish 
the diagnosis. The patients were referred to other 
subspecialty whenever necessary. 

Statistical Analysis: Statistical analyses were 
performed using Microsoft excel, Version 2019 and 
IBM SPSS Statistics for window, version 22.0 (IBM 
Corp., Armonk, NY). The categorical variables were 
reported using frequency tables and percentages. 
The continuous variables were reported using mean 
and standard deviation. Tests of association for 
categorical variables were performed using Chi-
square and Fisher’s exact tests, and tests of 
association for continuous variables were done using 
T-tests. A p-value of <0.05 was considered 
significant. 

Observation Chart

 
Table 1: Demographic profile of patients with optic atrophy 

Age range Frequency Percentage P value 
< 10  30 14.2  

 
p=0.000 

11-20 10 4.7 
21-30 18 8.5 
31-40 24 11.3 
41-50 46 21.7 
51-60 64 30.2 
61-70 14 6.6 
> 70 6 2.8 
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Gender 
Male 114 54 p=0.30 
Female 98 46 
Laterality 
Right eye 82 39  

p=0.16 Left eye 72 34 
Both eye 58 58 
Total 212 100  

 
Table 2: Presenting features of optic atrophy with age and gender 

Presenting 
complaints 

Paediatric Adult Total P value Male  Female Total P value 

Diminished vision 18 78 96 0.96 46 50 96 0.13 
Decreased field of 
vision 

0 6 6 0.36 6 0 6 0.03 

Headache 0 44 44 0.000 26 18 44 0.49 
Diplopia 0 11 11 0.13 9 2 11 0.06 
Strabismus 8 0 8 0.000 2 6 8 0.14 
Nystagmus 6 0 6 0.000 4 2 6 0.68 
Routine check up 4 23 27 0.000 13 14 27 0.54 
Referred from 
neurologist 

4 10 14 0.44 8 6 14 0.79 

 
Table 3: Visual acuity of right eye and left eye with optic atrophy 

Best Corrected Visual Acuity                      RE                        LE 
Frequency Percentage Frequency  Percentage 

6/6- 6/18 10  7 14  11 
6/24- 6/60 52  37 36  28 
<6/60- 1/60 38  27 40  31 
Hand Movement 18  13 17  13 
Perception of light 7  5 7  5 
No Perception of light 3  2 4  3 
Fixing and following light 8  6 8  6 
No fixation of light 4  3 4  3 
Total 140  100 130  100 
 p=0.000  p=0.000  

 
Table 4: Etiology of optic atrophy with age and laterality 

Etiology Pediatric Adult Total P value Unilateral Bilateral Total P 
value 

Glaucoma 0 57 57 0.000 39 18 57 0.48 
Ischaemic 0 30 30 0.004 26 4 30 0.07 
Compressive 8 20 28 0.19 20 8 28 0.87 
Post papilledema 1 23 24 0.04 16 8 24 0.58 
HIE 15 0 15 0.000 4 11 15 0.000 
Infective 11 2 13 0.000 10 3 13 0.76 
Traumatic 2 9 11 0.95 11 0 11 0.03 
Retinitis pigmentosa 0 6 6 0.36 4 2 6 0.73 
Hydrocephalous 0 6 6 0.36 4 2 6 0.73 
Toxic and nutritional 0 6 6 0.36 4 2 6 0.73 
Vascular 0 4 4 0.59 4 0 4 0.21 
Inflammatory 0 4 4 0.59 4 0 4 0.33 
Idiopathic 2 2 4 0.16 4 0 4 0.33 
Demyelinating 0 2 2 0.49 2 0 2 0.60 
Congenital 2 0 2 0.03 2 0 2 0.60 
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Figure 1: Fundus photo showing glaucomatous optic atrophy 

 

 
Figure 2: Fundus photo showing sectoral optic atrophy in NAION 

                   

 
Figure 3: Fundus photo showing bilateral papilledema in leukemia 
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Figure 4: Fundus photo showing post traumatic optic atrophy 

 

 
Figure 5: Fundus photo showing disc pallor, attenuated vessels with bony spicules in retinitis pigmentosa 

 
 

 
Figure 6: Boxplot showing distribution of Vision LogMAR across different etiologies 
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Results  

212 patients who met the inclusion criteria were 
enrolled during the study period. In the present 
study, optic atrophy was seen among all age groups. 
The most common affected age group was 51–60 
years seen in 61 (29%) followed by 41-50 years in 
45 (21%). The mean age was 40.6±14.3 years. The 
median age for adults was 36 years while the median 
age for paediatric patients was 12 years. The 
significant difference has been observed in the age 
groups in this study (p=0.000) [Table1]. 114 (54%) 
were male and 98 (46%) were female. Unilateral 
involvement was seen in 154 (73%) cases out of 
which the right eye involvement was seen in 82 
(39%) and the left eye in 72 (34%). Bilateral 
involvement was found in 58 (27%) cases [Table 1].  

Among these, the most common presentation was 
defective vision in 95 (45%) followed by headache 
in 45 (21%). 27 (13%) cases were diagnosed during 
routine checkups. The significant association has 
been observed between age and presenting 
complaints namely headache, strabismus, 
nystagmus and routine checkup. Also significant 
association has been observed between gender and 
presenting complaints namely decreased field of 
vision [Table 2].  

Visual acuity varied from 6/6 to no light perception. 
The most common visual acuity at presentation in 
the right eye was 6/24 to 6/60 in 52 (37%) cases and 
in the left eye was <6/60 to 1/60 in 40 (31%) cases. 
Out of the total 270 eyes with optic atrophy, 7 (3%) 
eyes presented with visual acuity of No PL 
(perception of light). Glaucoma and intracranial 
space occupying lesions were the major causes for 
visual loss in these patients. The significant 
difference has been observed in the visual acuity in 
both right and left eye in this study (p=0.000) [Table 
3]. 

Idiopathic etiology was seen in 4 (2%) cases. The 
glaucomatous optic atrophy was noted in 57 (27%) 
cases [Figure 1]. Out of these 57 cases, 52 (91%) 
were above 40 years of age. The non-glaucomatous 
cause of optic atrophy included 155 (73%) cases 
[Table 4]. The significant association has been 
observed between age group and etiology namely 
glaucoma, ischemic, post papilledema, HIE, 
infective (p<0.05). Also, significant association has 
been observed between laterality and etiology 
namely HIE and traumatic (p<0.05) [Table 4]. 

In 208 (98%) cases, the cause of optic atrophy was 
known while 4 (2%) cases were idiopathic. 
Glaucoma, intracranial tumours, papilledema and 
infection were the major causes of bilateral optic 
atrophy. The most common cause of non- 
glaucomatous optic atrophy was found to be 
ischemic 30 (14%) followed by compressive 28 
(13%). Among ischaemic causes, non-arteritic 

anterior ischemic optic neuropathy (NAION) was 
most seen in 23 (77%) cases [Figure 2]. 
Hypertension and diabetes mellitus were present in 
40 (19%) and in 53 (25%) cases respectively. 
12(7%) had dyslipidemia and 5 (2%) had thyroid 
related abnormalities. The second common cause 
was compressive seen in 28 (13%) followed by 
papilledema in 24 (11%) cases [Figure 3]. 

Among the compressive etiology, most patients 22 
(80%) had intracranial space occupying lesions 
(ICSOL) while the others had hydrocephalus 6 
(20%). ICSOL included pituitary macroadenoma, 
craniopharyngioma, medulloblastoma, glioma and 
meningioma [Figure 4]. The history of trauma was 
present in 11 (5%) cases [Figure 4]. 

MRI was available in 167 (79%) and CT in 23 (11%) 
cases. Among 2 (1%) cases with demyelinating 
cause, one case was diagnosed as neuromyelitis 
optica while other as multiple sclerosis. Among the 
4 (2%) cases of post inflammatory cause, 3 had 
history of optic neuritis who received pulse steroid 
therapy, one had history of sarcoidosis. Among 6 
(3%) cases with metabolic cause of optic atrophy, 
one had vitamin B12 deficiency, 3 cases had history 
of methanol and tobacco intake. Others causes were 
vascular 4 (2%), retinitis pigmentosa 6 (3%) [Figure 
5].  

The primary optic atrophy was observed in 76 (36%) 
cases and secondary in 100 (47%) cases. 
Consecutive optic atrophy was noted in 15 (7%) 
cases. Among the children, majority of patients 29 
(70%) had bilateral involvement. The most common 
presentation was defective vision followed by 
strabismus. Hypoxic ischemic encephalopathy 
(HIE) was seen in 15 (37%) cases which was the 
most common cause of optic atrophy among 
children followed by infective causes in 11 (27%) 
and compressive in 8 (21%) cases. Out of these 15 
patients, 10 (67%) had history of delayed 
developmental milestones, 1 (7%) had preterm 
delivery, 2 (13%) had episodes of seizures and 2 
(13%) had microcephaly. Amongst the infective 
causes, tuberculous meningitis 5 (44%) was the most 
common cause of optic atrophy followed by viral 
meningoencephalitis 3 (27%). Among the 
compressive etiology, posterior fossa ependymoma, 
arachnoid cyst, craniopharyngioma were more 
common.  History of antitubercular treatment was 
present in 10 (7.9%).  

The boxplot shows the distribution of Vision 
LogMAR across different etiologies in figure 6. 
Higher LogMAR values indicate worse vision. 
Some conditions, like congenital and 
hydrocephalus-related optic atrophy, tend to have 
worse vision while toxic and trauma-related cases 
generally have better vision at time of presentation. 
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Discussion 

Optic atrophy is a common cause of permanent 
visual disability and blindness among all age groups. 
It is not a disease, but rather a sign indicating 
underlying neurological or systemic condition. 
Therefore, early identification of underlying 
causative factors, timely diagnosis and 
multidisciplinary approach is critical in managing 
patients of optic atrophy. This is important in 
improving patient outcomes and potentially saving 
lives through early intervention. 

 In the present study, the maximum number of cases 
were reported in the age-group of 51-60 years 
(29%), followed by 41-50 years (21%). The mean 
age was 40.6±14.3 years. It was similar to study 
done by Osaguona et al [18] and Mbekeani et al [5] 
but lower than Bajracharya K et al study [4]. In this 
study, 54% were males and 46% females. In most of 
the studies, male gender was affected more with 
optic atrophy as compared to female [18,19]. This 
result was similar to the study conducted by Pedro et 
al [19]. Road traffic accidents might be one of the 
reason for being commoner among males in our 
study.  

In this study, the involvement of right eye was seen 
in 39% cases, left eye in 34% cases and bilateral in 
27% cases. It was similar to the study done by 
Chinyere 2 et al [20] with 22% bilateral and 87% 
unilateral cases and by Pedro-Egbe et al [19] who 
also found 22% bilateral association but dissimilar 
to the study done by Chaddah et al [1] in which 72% 
cases were bilateral and Oluleye T.S et al. [20] who 
also found 80% bilateral cases.  

Diminution of vision was the most common 
presenting complaint (45%) in this study followed 
by headache (21%). The commonest visual acuity at 
presentation in this study ranged from 6/24 to 6/60 
in the right eye which was seen in 52 cases (37%) 
and in the left eye <6/60 to 1/60 in 40 cases (31%). 
This study had 52% of cases with BCVA of < 6/60 
in the right eye and 54% in the left eye, which falls 
under the category of blindness like Pedro Egbe et 
al. study, who found it in 60% [19].  

In this study, the patients below 20 years of age were 
41 (19%). HIE was the most common cause of optic 
atrophy in children in our study followed by 
infective cause (33%). Majority of these children 
had cortical/subcortical injury confirmed on 
neuroimaging, where 12 (80%) presented with 
global delay of milestones and seizures. Amongst 
the infective causes 13 (33%) patients, tuberculous 
meningitis 6 (44%) was the most common cause of 
optic atrophy followed by viral 
meningoencephalitis. All patients of TBM received 
the full course of antituberculous therapy. In the 
study by Chaddah et al with 54 paediatrics patients, 
tubercular meningitis (TBM) was the most common 

cause [1]. Among the compressive etiology, 
posterior fossa ependymoma, arachnoid cyst, 
craniopharyngioma were more common [21]. 

The most common cause for optic nerve atrophy in 
this study was glaucoma which was seen in 57 (27%) 
cases. Most cases were diagnosed with primary open 
angle glaucoma, 7 cases were of chronic angle 
closure glaucoma and 3 cases of steroid induced 
glaucoma. More than 40% of the patients had 
profound loss of vision due to unawareness of 
glaucoma. The more number of patients with 
glaucomatous optic atrophy in our study might be 
due to the lack of knowledge, awareness and timely 
diagnosis or management of glaucoma. This finding 
is dissimilar with Kumar MP et al [22] and 
Bajracharya K et al [4] study where they found 16% 
and 58% glaucoma association respectively. In this 
study, the secondary causes of optic atrophy were 
more common 57% as compared to primary causes 
in 36%. This was in contrast to the previous study 
done by Bajracharya K et al. which showed primary 
optic atrophy more common in 55% of cases [4]. 
Among the non-glaucomatous etiology, the 
ischemic causes were most common of which 
NAION seen in majority of cases 23 (%). The risk 
factors for NAION were hypertension, diabetes 
mellitus, coronary heart disease and hyperlipidemia 
[23]. It was found in 91% of cases with NAION. In 
this study, compressive causes were the second most 
common cause of optic atrophy, accounting for 28 
cases (13%). The intracranial tumours causing optic 
atrophy included pituitary microadenoma, 
macroadenoma, craniopharyngioma, 
medulloblastoma, glioma, meningioma, 
craniopharyngioma, pilocytic astrocytoma. This 
finding was similar with Chaddah M R et al [1] and 
Krishna VM et al [24] study where it was observed 
in 12% and 8% respectively. Oluleye T. S.et al. 
found 8% cases due to intracranial space occupying 
lesions [20]. The traumatic optic neuropathy was 
noted in 5% of cases.  Bajracharya K et al. [4] 
reported trauma as the most common and Osaguona 
et al [18] as second common etiology in their study 
which contrasts with this study. However, Kumar P 
et al. reported trauma in 2% cases [22]. Most of the 
patients with traumatic optic neuropathy were of 
younger age with road traffic accidents. They were 
associated with craniomaxillofacial injury, 
zygomatic bone and orbital wall fracture Similar 
findings were noted by Li et al [25]. In this study, 
retinitis pigmentosa as a cause of consecutive optic 
atrophy was observed in 6 cases (3%). This was in 
concordance with T. S. Oluleye et al study where it 
was 3% [20] but in contrast with study by Krishna 
VM et al which showed 22% association [24].  

The main limitation of our study was that it was 
retrospective in nature and a hospital based cross 
sectional study with a short duration. Therefore, the 
study results could not be generalized. Our study did 
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not include follow-ups with the patients.  The 
strength lies in fact that our study included all age 
groups and inspite of being a hospital-based study, a 
wide spectrum of the etiological factors of optic 
atrophy was described. 

Conclusion 

Optic atrophy is the end stage of a disease process 
affecting the retinogeniculate portion of the visual 
pathway, characterized by nonspecific sign of optic 
disc pallor. In this study, a wide spectrum of 
etiological factors is found of which glaucoma and 
ischemic causes are the commonest among them. 
Optic atrophy due to glaucoma can be prevented by 
screening all individuals above 40 years, having 
family history of glaucoma, regular consultation, 
timely diagnosis and treatment. The incidence of 
retinitis pigmentosa can be reduced by proper 
genetic counselling and discouraging 
consanguineous marriages as it is genetically 
transmitted. Traumatic optic neuropathy can be 
reduced by preventive measures like wearing seat 
belts, protective helmets while driving, strictly 
following traffic rules. Hypoxic ischemic 
encephalopathy and infective causes are the 
commonest causes among children. Although it is 
not a major cause of blindness among children in 
India, its potential association with various 
neurological and systemic diseases makes it an 
important clinical entity for the ophthalmologist. It 
requires interprofessional communication and 
multidisciplinary approach.  Efforts should be made 
to improve the quality of life of the affected 
individuals by providing appropriate visual and 
occupational rehabilitation. In future, conducting a 
prospective study over a longer period could provide 
additional information on neuroprotective agents, 
stem cell therapy as key for treatment options of 
optic atrophy. 
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