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ABSTRACT

Background: Vision loss of neurological origin ("neurogenic vision loss") arises from disorders anywhere along the
visual pathway — retina to occipital cortex — or from non-organic causes, and is aetiologically far more heterogeneous
than primary ophthalmic disease.Data characterising this spectrum from Indian tertiary neurology practice are limited.

Objective: To describe the clinical and aetiological spectrum of neurogenic vision loss presenting to a tertiary care
neurology department in one year period and to assess short-term visual outcome at three months. Methods: This
descriptive case series included 43 consecutive patients with neurogenic vision loss evaluated in the Department of
Neurology, Madurai Medical College and Government Rajaji Hospital, Madurai. Patients underwent detailed clinical,
neuro-ophthalmological, neuroimaging and laboratory evaluation.Visual disability was graded using the Kurtzke Visual
Functional System Score (FS-Visual, 0-6) at baseline and at 3-month follow-up. Categorical variables were expressed as
frequencies/percentages and continuous variables as mean * SD or median (IQR).The paired baseline and 3-month FS-
Visual scores were compared using the Wilcoxon signed-rank test; p<0.05 was considered significant.Results: The
mean age was 41.2 * 17.6 years (range 12-75) with a near-equal sex distribution (female 53.5%). Optic neuritis (20.9%;
NMOSD 4, MOGAD 3, multiple sclerosis 2) and orbital apex syndrome (16.3%;rhino-orbital-cerebral mucormycosis in
4) were the commonest diagnoses. Broad aetiological groups were inflammatory/demyelinating (23.3%), ischaemic-
vascular (20.9%), infective (14.0%),hypertensive/PRES-related (9.3%), functional (7.0%), traumatic (4.7%), toxic-
nutritional (4.7%), hereditary (4.7%), granulomatous/orbital inflammatory (4.7%), neoplastic (2.3%) and raised
intracranial pressure (2.3%). Laterality was unilateral in 51.2% and bilateral in 48.8%. Twelve patients (27.9%) had a
recurrent course, predominantly antibody-mediated optic neuritis. The median FS-Visual score improved from 5 (IQR
4-5) at baseline to 2 (IQR 1-3) at 3 months (mean 4.53 + 0.83 vs 2.33 * 1.43; Wilcoxon signed-rank test, p<0.0001), with
improvement in 40/43 (93.0%), no change in 2/43 (4.7%) and worsening in 1/43 (2.3%, hereditary optic atrophy).
Conclusion: Neurogenic vision loss encompasses a wide range of inflammatory, vascular, infective, toxic-metabolic,
hereditary and functional disorders. Prompt aetiology-directed treatment was associated with significant short-term
improvement in visual disability in the majority of patients, although outcome varied with the underlying cause,

underscoring the importance of early and accurate aetiological diagnosis.

INTRODUCTION

Vision loss is a common and disabling neurological
presentation that may result from a lesion anywhere along the
visual pathway, extending from the retina and optic nerve
through the chiasm, optic radiations and occipital cortex, or
from higher-order visual processing and non- organic
(functional) mechanisms.[1] Unlike primary ophthalmic
disease, in which the causative lesion is usually confined to
the eye, neurogenic vision loss is aetiologically
heterogeneous and may be the presenting feature of
demyelinating and antibody-mediated disease,
cerebrovascular disease, central nervous system infection,
raised intracranial pressure, toxic-metabolic derangement,
hereditary mitochondrial or neurodegenerative disorders,
orbital or cavernous sinus pathology, and psychiatric or
functional neurological disorders.[1,2]

An accurate and timely aetiological diagnosis is critical, since
several of these conditions — antibody-mediated optic
neuritis in neuromyelitis optica spectrum disorder (NMOSD)
and myelin oligodendrocyte glycoprotein antibody-
associated disease (MOGAD), giant cell arteritis- related
arteritic anterior ischaemic optic neuropathy (AAION), rhino-
orbital-cerebral mucormycosis, and posterior reversible
encephalopathy syndrome (PRES) — are treatable or
preventable causes of blindness in which delay in diagnosis
carries a high risk of irreversible visual loss or, in some
instances, death.[3-7] Conversely, other causes such as
hereditary optic neuropathies and neurodegenerative
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disorders carry a guarded visual prognosis despite
treatment.[8,9]

The Expanded Disability Status Scale (EDSS) Visual
Functional System Score (FS-Visual), originally described by
Kurtzke for grading disability in multiple sclerosis, provides a
simple,widely used, ordinal 0-6 scale for grading the severity
of visual impairment and has been extended in clinical
practice to grade visual disability from causes other than
demyelinating disease.[10] Published Indian data
specifically characterising the aetiological spectrum of
neurogenic vision loss evaluated by neurologists, as opposed
to ophthalmologists, remain limited. We present a case series
of 43 patients with neurogenic vision loss evaluated at a
tertiary care neurology department in South India, describing
the clinical and aetiological spectrum and the short-term (3-
month) visual outcome following aetiology-directed
treatment.

Materials and Methods

Study design and setting

This was a hospital-based, observational case series
conducted in the Department of Neurology, Madurai Medical
College and Government Rajaji Hospital, Madurai, Tamil
Nadu, a tertiary care referral centre, over a period of one year
from July 2025 to June 2026. Consecutive patients presenting
with vision loss attributed to a neurological cause, evaluated
jointly with the Department of Ophthalmology where
indicated, were enrolled after obtaining informed written
consent. The study was conducted after approval from the
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Institutional Ethics Committee,Madurai Medical College.

Inclusion criteria

1. Patients of either sex and any age presenting with acute,
subacute or chronic vision loss (unilateral or bilateral)
attributed to a lesion of the optic nerve, chiasm, retro-
chiasmal visual pathway, occipital cortex, or to a
functional/non-organic neurological cause.

2. Vision loss confirmed, by comprehensive neuro-
ophthalmological assessment (visual acuity, colour vision,
pupillary reactions, fundus examination, visual field
assessment where feasible), to be neurogenic rather than
attributable to a primary anterior-segment or refractive
ophthalmic disorder.

3. Availability of relevant neuroimaging (contrast-enhanced
MRI brain and/or orbit) and supportive laboratory or
serological workup (e.g., aquaporin-4 and MOG antibody
testing, vasculitic and metabolic workup) as clinically
indicated to establish an aetiological diagnosis.

4. Patients with complete baseline clinical data and available
follow-up assessment at 3 months from presentation.

5.Patients (or theirlegal guardians, in the case of minors) who
provided informed written consent for inclusion in the study.

Exclusion criteria

1.Vision loss attributable primarily to an ophthalmic disorder
not of neurological origin (e.g., cataract, primary glaucoma,
refractive error, retinal detachment, age-related macular
degeneration, corneal opacity, uveitis without neurological
involvement).

2. Pre-existing congenital or long-standing childhood
blindness unrelated to the presentingillness.

3. Patients with incomplete case records, or those lost to
follow-up before the scheduled 3-month assessment.

4. Patients or guardians not consenting to participate in the
study.

5. Patients in whom a reliable neuro-ophthalmological or
Functional System scoring assessment could not be
performed owing to severe concomitant cognitive
impairment, sedation, or critical illness precluding
cooperation.

Data collection

For each patient, demographic details, presenting
complaints, laterality of vision loss, associated systemic risk
factors and comorbidities, history of similar past episodes
(recurrence), final aetiological diagnosis (established by
clinical, radiological, serological and/or histopathological
criteria appropriate to each disease category), and treatment
administered were recorded on a structured proforma.
Severity of vision loss was graded independently at
presentation (baseline) and at 3-month follow-up using the
Kurtzke EDSS Visual Functional System Score (FS-Visual), an
ordinal scale ranging from 0 (normal) to 6 (bilateral visual
acuity worse than 20/200, practical blindness), by the treating
neurologist blinded to the previous score wherever
feasible.[10]

Statistical analysis

Data were entered in Microsoft Excel and analysed using
Python (SciPy vl.x) / SPSS software. Continuous variables
(age, FS-Visual scores) were tested for normality and are
expressed as mean t standard deviation (SD) and median
with interquartile range (IQR); categorical variables (sex,
diagnosis, aetiology, laterality, recurrence, risk factors,
treatment) are expressed as frequencies and percentages.
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Because the FS-Visual score is an ordinal variable with a
skewed, non-normal distribution, the paired baseline and 3-
month scores for each patient were compared using the non-
parametric Wilcoxon signed-rank test; a paired t-test was
additionally performed as a sensitivity analysis. A two-tailed
p-value <0.05 was considered statistically significant. No
imputation was performed for missing data; all 43 patients
had complete baseline and follow-up FS-Visual scores.

RESULTS

Forty-three patients with neurogenic vision loss met the
inclusion criteria during the study period. The mean age was
41.2 * 17.6 years (mmedian 35 years;range 12-75 years).There
were 23 females (53.5%) and 20 males (46.5%). Vision loss
was unilateral in 22 patients (51.2%) and bilateral in 21
(48.8%). A recurrent course — either a further episode in the
same eye or involvement of the contralateral eye — was
recorded in 12 patients (27.9%), most of whom had antibody-
mediated or demyelinating optic neuritis (NMOSD, MOGAD
or multiple sclerosis) and rhino-orbital-cerebral
mucormycosis. Baseline demographic and clinical
characteristics are summarised inTable 1.

Table 1. Baseline demographic and clinical
characteristics (n=43)

Characteristic Value

Age, years (mean * SD) 41.2+17.6

Age, years (median, range) 35 (12-75)

Sex, Female : Male, n (%) 23 (83.5) : 20 (46.5)
Laterality — Unilateral, n (%) 22 (81.2)

Laterality — Bilateral, n (%) 21 (48.8)
Recurrent course, n (%) 12 (21.9)

The final clinical diagnoses and their broad aetiological
categorisation are shown in Table 2. Optic neuritis was the
single commonest diagnosis (9/43, 20.9%), attributed to
NMOSD (aquaporin-4 antibody positive) in 4, MOGAD (MOG
antibody positive) in 3, and multiple sclerosis in 2 patients.
Orbital apex syndrome accounted for 7 patients (16.3%), of
whom 4 had rhino-orbital-cerebral mucormycosis in the
setting of uncontrolled diabetes mellitus, and one each had
Tolosa-Hunt syndrome, orbital sarcoidosis and orbital
lymphoma. PRES accounted for 4 patients (9.3%), all with an
antecedent hypertensive disorder (gestational hypertension
in 3, chronic kidney disease-related hypertension in 1).
Cortical blindness secondary to bilateral posterior
circulation (occipital) infarction accounted for 3 patients
(7.0%), and functional (non- organic/conversion) visual loss
for another 3 (7.0%). When grouped by broad aetiological
category, inflammatory/demyelinating causes were the most
frequent (10/43, 23.3%), followed by ischaemic-vascular
causes (9/43,20.9%) and infective causes (6/43,14.0%).

Table 2. Distribution of final diagnoses and broad
aetiological categories (n =43)

Aetiological Underlying aetiology |n (%)
category / Diagnosis
Inflammatory / 10 (23.3)
demyelinating
Optic neuritis NMOSD (AQP4-Ab+) 4(9.3)
Optic neuritis MOGAD (MOG-Ab+) 3(7.0)
Optic neuritis Multiple sclerosis 2 4.7
CRION Vasculitis 1(2.3)
Ischaemic / vascular 9 (20.9)
Cortical blindness Posterior circulation 3(7.0)

stroke
NAION Systemic hypertension |2 (4.7)
CVAO Vascular occlusion 240
AAION Giant cell arteritis 1(2.3)
CRAO Vascular occlusion 1(2.3)
Infective 6 (14.0)
Orbital apex Rhino-orbital-cerebral |4 (9.3)
syndrome mucormycosis

{ www.worldwidejournals.com |-




PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 15 | Issue - 10 | October - 2026 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

Optochiasmatic Tuberculous meningitis |2 (4.7)
arachnoiditis

Hypertensive PRES (gestational HTN 3,4 (9.3)
encephalopathy CKD 1)

Functional / Conversion disorder 3(7.0)
psychogenic

Traumatic Head/orbital trauma 2 4.7
Toxic / nutritional 2 4.7
Toxic optic Ethambutol 1(2.3)
neuropathy

Nutritional optic Thiamine/B12 1(2.3)
neuropathy deficiency (alcohol use)
Hereditary 240
LHON Mitochondrial mutation |1 (2.3)
Optic atrophy Complicated hereditary |1 (2.3)

spastic paraplegia

Granulomatous / 2 4.1
orbital inflammatory

Orbital apex Tolosa-Hunt syndrome |1 (2.3)
syndrome

Orbital apex Sarcoidosis 1(2.3)
syndrome

Neoplastic Orbital lymphoma 1(2.3)
Raised intracranial ITH (obesity) 1(2.3)
pressure

Primary headache Migraine 1(2.3)

disorder

Systemic hypertension (11/43, 25.6%) and diabetes mellitus
(12743, 27.9%, including uncontrolled diabetes) were the
commonest identifiable systemic risk factors, followed
byseropositivity for aquaporin-4 (4/43,9.3%) or MOG (3/43,
7.0%) antibodies. Details of risk- factor distribution are shown
inTable 3.

Table 3. Distribution of associated systemic risk factors /
disease associations (n =43)*

Risk factor / association n (%)
Systemic hypertension 11 (25.6)
Diabetes mellitus (type 2 / uncontrolled) |12 (27.9)
Aquaporin-4 antibody positivity 4 (9.3)
MOG antibody positivity 3(7.0)
Gestational hypertension 3(7.0)
Alcohol use disorder 2 4.7
Hereditary / genetic disorder 2(4.7)
Vasculitis 1(2.3)
Obesity 1(2.3)
Psychiatric illness 1(2.3)
Tuberculosis 1(2.3)
Trauma / assault 1(2.3)
Migraine 1(2.3)
No identifiable risk factor 5(11.6)

*Percentages do not total 100 as some patients had more than
one association (e.g.,concurrentdiabetes and hypertension).

Treatment was tailored to the underlying aetiology.
Corticosteroids, alone or combined with a steroid-sparing
immunosuppressant (mycophenolate mofetil, azathioprine or
rituximab), were used in 15 patients (34.9%), chiefly those
with inflammatory optic neuritis, CRION and optochiasmatic
arachnoiditis. Antihypertensive therapy with or without
antiplatelet/statin therapy was used in 10 patients (23.3%)
with vascular or hypertensive aetiologies. Surgical
debridement with systemic antifungal and antibacterial
therapy was administered to all 4 patients with rhino- orbital-
cerebral mucormycosis. Anti-tuberculous therapy was given
in both patients with tuberculous optochiasmatic
arachnoiditis. Supportive, psychiatric or counselling-based
management was used in the functional visual loss group, and
disease-specific therapy (mitochondrial cocktail,
acetazolamide, thiamine/B12 replacement, cessation of the
|

offending drug, or oncological treatment) was used for the
hereditary, raised intracranial pressure, nutritional/toxic and
neoplastic categories respectively.The median Kurtzke FS-
Visual score improved from 5 (IQR 4-5) at baseline to 2 (IQR
1-3) at the 3-month follow-up visit (mean 4.53 * 0.83 versus
2.33 £ 1.43).This improvement was statistically significant on
the Wilcoxon signed-rank test (W = 4.5, p <0.0001), a finding
corroborated by a paired t-test performed as a sensitivity
analysis (t = 11.64, p < 0.0001). Overall, visual function
improved in 40 of 43 patients (93.0%), remained unchanged
in 2 (4.7%; both with severe orbital apex involvement from
mucormycosis or advanced optic atrophy already at the
ceiling of the scale), and worsened in 1 patient (2.3%) — the
child with optic atrophy complicating hereditary spastic
paraplegia, in keeping with the expected progressive course
of this neurodegenerative disorder. Outcome by aetiological
category is summarised inTable 4.

Table 4. Baseline and 3-month FS-Visual score by
aetiological category

Category (n) Baseline FS-|3-month FS- | Mean
Visual, Visual, improveme
mean mean nt

Inflammatory / 4.6 1.9 2.7

demyelinating

10)

Ischaemic / 4.9 3.1 1.8

vascular (9)

Infective (6) 5.3 3.8 1.5

Hypertensive / 4.5 1.5 3.0

PRES (4)

Functional (3) 4.3 1.0 3.3

Traumatic (2) 4.5 2.0 2.5

Toxic / nutritional |3.5 1.5 2.0

@

Hereditary (2) 3.5 2.5 1.0*

Granulomatous / |4.0 1.0 3.0

orbital (2)

Neoplastic (1) 4.0 2.0 2.0

Raised ICP (1) 4.0 1.0 3.0

Migraine (1) 4.0 0.0 4.0

*One of the two hereditary cases (hereditary spastic
paraplegia-related optic atrophy) worsened over follow-up,
while the other (Leber hereditary optic neuropathy) improved;
the net category mean reflects this divergence.

Overall, the greatest improvement was observed in
functional, hypertensive/PRES-related, and
granulomatous/orbital inflammatory categories, all of which
are recognised to have a favourable prognosis with prompt
treatment, whereas improvement was comparatively modest
in the infective (rhino-orbital-cerebral mucormycosis,
tuberculous arachnoiditis) and hereditary categories,
consistent with the more guarded prognosis of these
conditions.

DISCUSSION

This case series illustrates the broad aetiological diversity
that underlies neurogenic vision loss encountered in
neurology practice, spanning inflammatory-demyelinating,
ischaemic-vascular, infective, hypertensive, functional,
traumatic, toxic-nutritional, hereditary, granulomatous and
neoplastic mechanisms. This heterogeneity mirrors that
reported in other neuro-ophthalmological cohorts, in which
optic neuropathies and chiasmal/retro-chiasmal disorders
together account for a wide range of underlying systemic and
central nervous system disease.[1,2]

Optic neuritis was the single largest diagnostic group in our
cohort, and antibody-mediated disease (NMOSD and
MOGAD) together outnumbered classical multiple sclerosis-
associated optic neuritis, a pattern increasingly recognised in

s F

{ www.worldwidejournals.com |



PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 15 | Issue - 10 | October - 2026 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

Indian and other Asian cohorts where NMOSD and MOGAD
are relatively more prevalent than in Western
populations.[3,4] Aquaporin-4 and MOG antibody-
associated optic neuritis are recognised to have a higher rate
of recurrence and greater risk of severe, bilateral visual loss
than typical demyelinating optic neuritis, which is consistent
with the fact that antibody-mediated optic neuritis accounted
for the majority of the recurrent episodes in our series.[3,4]
Early high-dose corticosteroid therapy, followed by steroid-
sparing immunosuppression (mycophenolate mofetil,
azathioprine or rituximab) in antibody-positive disease,
remains the standard of care and was associated with
favourable short-term visual recovery in our patients, in
keeping with published treatment recommendations.[4,11]

Orbital apex syndrome due to rhino-orbital-cerebral
mucormycosis was the second commonest diagnosis,
occurring exclusively in patients with poorly controlled
diabetes mellitus, consistent with the well-documented
association between hyperglycaemia, ketoacidosis-prone
states and invasive fungal rhino-orbital-cerebral infection.[6]
Despite aggressive multimodal therapy — surgical
debridement combined with systemic antifungal and
antibacterial agents — visual improvement in this group was
the least among all categories, reflecting the recognised poor
visual prognosis once orbital apex involvement has occurred,
and underscoring the importance of early suspicion and
treatment in diabetic patients presenting with acute orbital or
sino-nasal symptoms.[6,7]

Ischaemic causes, comprising non-arteritic and arteritic
anterior ischaemic optic neuropathy (NAION and AAION),
cortical blindness from posterior circulation stroke, and
centralretinal/vein artery-vein occlusion equivalents,
together formed the second largest category, reflecting the
strong background prevalence of systemic hypertension,
diabetes and atherosclerotic vascular disease in this cohort.
The distinction between NAION and AAION is of particular
importance, since AAION due to giant cell arteritis is a
medical emergency, and prompt institution of high-dose
corticosteroids is required to prevent involvement of the
contralateral eye; our single AAION case, treated with
corticosteroids and subsequently rituximab, is in keeping
with current recommendations for refractory or relapsing
giant cell arteritis.[8,9]

Posterior reversible encephalopathy syndrome accounted
for a meaningful proportion of cases, entirely related to
hypertensive disorders including gestational hypertension,
and showed the most favourable outcome among all
categories with prompt blood pressure control and anti-
oedema measures, consistent with the classically reversible
nature of this syndrome when recognised and treated
early.[5]

Functional (non-organic) visual loss, seen in three patients
including one child, responded well to reassurance,
counselling and psychiatric management, underscoring the
importance of recognising functional neurological
presentations, which can closely mimic organic vision loss but
typically show inconsistencies on careful bedside
examination and carry a good prognosis with appropriate
multidisciplinary management.[12]

Hereditary optic neuropathies — Leber hereditary optic
neuropathy and optic atrophy complicating hereditary
spastic paraplegia — showed the most limited and, in one
case, negative visual trajectory, consistent with the
recognised natural history of mitochondrial and
neurodegenerative optic neuropathies, for which currently
available therapies (mitochondrial cocktail with antioxidants
and coenzyme Q10 analogues) offer, at best, modest
benefit.[13,14] Toxic and nutritional optic neuropathies
(ethambutol-induced and thiamine/B12 deficiency- related)
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improved substantially following withdrawal of the offending
agent and vitamin replacement respectively, reaffirming that
these are largely reversible causes of vision loss if recognised
early.[15,16]

Overall, the significant improvement in FS-Visual score across
the cohort (p<0.0001) highlights that the great majority of
neurogenic vision loss, even when severe at presentation,
carries afavourable short-term visual prognosis once an
accurate aetiological diagnosis directs specific treatment—a
message of particular relevance in resource-limited settings
where diagnostic delay remains common.

Limitations

This study has the inherent limitations of a small, single-
centre, descriptive case series without a comparator group,
which precludes causal inference and limits generalisability.
The 3-month follow-up period, while adequate to
demonstrate early treatment response, does not capture
longer-term visual outcome, relapse, or the development of
disability, which would be particularly relevant for the
relapsing antibody-mediated and neurodegenerative
categories. The FS-Visual score, though simple and
reproducible, is a relatively coarse ordinal measure and may
not fully capture more granular changes in visual acuity,
colour vision or visual field. Finally, the diversity of
aetiologies, while illustrative of the overall spectrum, resulted
in small numbers within individual diagnostic subgroups,
limiting statistical comparison between them.

CONCLUSION

Neurogenic vision loss in this tertiary care neurology cohort
encompassed a broad spectrum of inflammatory-
demyelinating, ischaemic-vascular, infective, hypertensive,
functional, traumatic, toxic-nutritional, hereditary and
neoplastic disorders, with inflammatory and ischaemic
causes predominating. Aetiology-directed treatment was
associated with a statistically significant improvement in
visual disability at 3 months in the large majority of patients,
although the magnitude of recovery varied by underlying
cause, being most favourable in hypertensive, functional and
granulomatous/orbital inflammatory disease and least
favourable in infective and hereditary aetiologies. These
findings reinforce the need for prompt, systematic neuro-
ophthalmological and neurological evaluation of patients
presenting with unexplained vision loss, so that treatable
causes are identified and managed without delay.
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