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Abstract
The clinical profile of optic neuritis in caucasian European populations is well-documented, and those findings form
the basis for current treatment strategies. Limited evidence from Asian samples suggests a lower prevalence of
multiple sclerosis and a significant proportion of patients having bilateral optic neuritis. This study describes the
clinical characteristics of optic neuritis in Sri Lankans, a South Asian population, and compares the clinical picture
with those of other Asian and caucasian European populations.
We consecutively recruited 90 adults (age 18-75 years, 50 women) who presented with first-episode optic neuritis
to a tertiary care ophthalmology centre in Sri Lanka. The clinical and ophthalmological findings are described.
The patients presented within a median of 5 (Interquartile range, IQR:2-10; range: 1-20) days following the onset
of symptoms. Fifty-three (59%) patients had unilateral optic neuritis, and 37 (41%) had bilateral optic neuritis. In
the total sample, 60% had peri-ocular pain and 67% had optic disc oedema. In the subsample with unilateral optic
neuritis, 58% had peri-ocular pain, while 80% had optic disc oedema.
Our findings indicate that a significant proportion of first-episode optic neuritis is bilateral: a presentation common
in Asia but rare in people of Caucasian European descent. Unilateral optic neuritis in Sri Lankans has a different
presentation compared to the caucasian European population: peri-ocular pain is less common, but almost 4 in 5
patients had optic disc oedema. The significance of these differences in the diagnosis and management of patients
is yet to be investigated.
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Introduction
The typical form of demyelinating optic neuritis is
usually associated with multiple sclerosis[1, 2]. Typical
optic neuritis, which is commonly seen in caucasian
European people, presents with sub-acute onset
unilateral visual impairment, peri-ocular pain and
dyschromatopsia [2]. The management of optic neuritis
is largely based on the recommendations of the Optic
Neuritis Treatment Trial, which is a major study carried
out on a cohort of unilateral optic neuritis patients, of
whom 85% were caucasian Europeans [3]. These
management recommendations have been widely
adopted in the rest of the world, including Asia.
The patients with acute optic neuritis who subsequently
develop multiple sclerosis in Asian countries are fewer
compared to people of caucasian European descent [4],
and diseases other than multiple sclerosis have been
implicated in optic neuritis in the former populations [5,
6]. Neuromyelitis optica and chronic relapsing
inflammatory optic neuropathy have been identified as
some of the causative factors for optic neuritis in
different regions around the world by now [7, 8]. Limited
evidence from East Asian ethnic groups has shown
differences in clinical presentation and prognosis of
optic neuritis compared with the caucasian European
population [9]. This form of atypical optic neuritis
prevalent in East Asian countries can present bilaterally
with the absence of pain [10], and this is considered to
be a different entity from unilateral optic neuritis [11].
Consequently, the management protocols developed
based on caucasian European samples may not be
uniformly applicable to the patient populations of Asian
and African ethnic origin. In addition to the geographical
region, ethnic background is an important factor to be
taken into consideration in the diagnosis and
management of patients with optic neuritis [7]. Given the
above constraints, and the scarcity of literature on the
clinical profile of acute optic neuritis, particularly in
South Asia, we aimed to investigate the clinical
characteristics of optic neuritis in a cohort of adult
patients in Sri Lanka, a South Asian country. We also
aimed to compare their clinical profile with those
reported in other Asian and caucasian European
countries.

Methods
Study design
This study was a part of a larger research project which
was conducted to study the pattern of clinical and visual
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electrophysiological parameters in patients presenting
with the first-episode optic neuritis [12].
Study setting
The study was carried out from February 2017 to
October 2019 at the Ophthalmology Centre of the
National Hospital, Kandy and the Clinical
Neurophysiology Department of the Teaching Hospital
Peradeniya, two tertiary care referral centres of Sri
Lanka.
Ethics
The study design and protocols complied with the code
of ethics of the World Medical Association Declaration
of Helsinki [13]. Ethical clearance for the study was
granted by the Ethical Review Committee, Faculty of
Medicine, University of Peradeniya, Sri Lanka.
Informed written consent was obtained from the
participants recruited in the study.
Data collection and analysis
One of the co-authors (SS) who is a specialist
ophthalmologist clinically examined and conducted
fundoscopic examination of the potential participants.
Patients who were included into our study fulfilled the
following criteria: (a) having acute onset visual
impairment with or without peri-ocular pain in one or
both eyes within 3 weeks, and (b) having at least one of
the following abnormalities;a positive relative afferent
pupillary defect (RAPD), a visual field defect,
pathognomonic fundoscopic changes, or abnormal
visual evoked potentials [14-16]. Those who complained
of visual impairment in one eye were classified as having
unilateral optic neuritis, whereas those who complained
of visual impairment in both eyes were classified as
having bilateral optic neuritis. If the patient had bilateral
optic neuritis, the eye that was more affected according
to the patient presentation and ophthalmologic
assessment was denoted the affected eye [17]. The less
affected eye in patients with bilateral optic neuritis or
normal eye in patients with unilateral optic neuritis was
denoted as the fellow eye [16]. According to the above
inclusion criteria, we recruited 90 patients aged more
than 18 years and presenting with the first-episode of
optic neuritis with no previous history of eye diseases.
We excluded those who were previously diagnosed with
multiple sclerosis, neuromyelitis optica spectrum
disorder or
myelin oligodendrocyte glycoprotein
antibody-associated disease and those who presented
with a recurrence of ocular symptoms (even if there was
no pre-existing diagnosis). We also excluded those with
previously diagnosed vascular, toxic, nutritional,
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infiltrative, infectious and alcohol-induced optic
neuropathies and other ophthalmic conditions including,
but not limited to, diabetic or hypertensive retinopathy,
glaucoma, pre-existing optic atrophy, or cataracts.
Patients with optic chiasmal or optic tract lesions were
also excluded based on the visual field examination
findings as well as clinical features. Even if the patient
did not have ocular symptoms, we also excluded those
who had other neurological illnesses, including epilepsy,
meningitis, movement disorders and sarcoidosis. None
of the recruited participants had fundoscopic features of
other ophthalmic diseases that might confound our
results.
All participants underwent a neuro-ophthalmological
assessment which included measurements of visual
acuity, colour vision with Ishihara chart (24 plates
edition, 1993), pupillary reflexes, fundoscopy and visual
fields tested with 30-2 Humphrey automated perimetry
in each eye separately. Visual acuity was best corrected
for both eyes in all the patients. Demographic and
clinical information was collected using an intervieweradministered structured datasheet. Visual acuity of
distant vision measured with a Snellen chart was
converted and is reported in Logarithm of the Minimal
Angle of Resolution (LogMAR) units [18]. Since we
have not done the serological investigations in all the
patients, samples were not stored. Age, duration of
symptoms and visual acuity showed skewed
distributions; and therefore, are reported as medians and
interquartile ranges (IQR). SPSS (IBM SPSS Statistics
for Windows, version 22.0.) was used for statistical
calculations.
Results
Ninety patients with a clinical diagnosis of optic neuritis
were recruited during the study period. The median age
of the sample was 47 (IQR: 22.3-54; range: 18-75) years.
Fifty (55%) were females. Of the total sample, 33
patients had diabetes mellitus, 18 had hypertension, but
none of them had ophthalmic complications of those
diseases.
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The clinical characteristics (viz. peri-ocular pain, RAPD,
pattern reversal visual evoked potentials (PRVEP),
visual acuity and visual field defects) of the sample,
dichotomized for the affected eye and the fellow eye are
summarized in Table 1. In the affected eye, 54 (60%) had
peri-ocular pain at presentation, 45 (50%) had a positive
RAPD, 83 (92%) had a prolonged P100 PRVEP latency,
83(92%) had impaired visual acuity, 60 (67%) had optic
disc oedema, and all had some form of visual field defect
(central, peripheral, temporal, whole field or lower half).
In the fellow eye, 24 (27%) had peri-ocular pain at
presentation, 45 (50%) had a prolonged P100 PRVEP
latency, 47 (52%) had impaired visual acuity, 18 (20%)
had optic disc oedema, and 37 (41%) had some form of
visual field defect (central, peripheral or whole field).
Although all patients complained of unilateral visual
impairment in the clinical interview were classified
having unilateral optic neuritis, 29 (55%) of them
showed at least one abnormality in the fellow eye in
further ophthalmological examination: 20 had reduced
visual acuity, 4 optic disc oedema, 14 prolonged P100
latencies in PRVEP and 1 had peri-ocular pain.
However, in all those patients classified as having
unilateral optic neuritis, ophthalmological findings in the
fellow eye were less severe than those in the affected
eye.
Based on the provisional diagnosis made after
ophthalmologic assessment and availability, 27 patients
(16 with bilateral optic neuritis and 11 with unilateral
optic neuritis) underwent magnetic resonance imaging
(MRI). Of them, 5 showed features of multiple sclerosis.
We followed up 44 patients. Among them, 29 patients
have been treated with optic neuritis treatment trial
combined corticosteroid regimen, while 15 patients have
been conservatively managed [20].
The diagnosis of multiple sclerosis was confirmed only
in 6% in our sample; however, this could be an
underestimation given the MRI was done only in 30% of
the sample.

All had a clinical history of sub-acute onset of visual
impairment, most frequently blurred vision in one or
both eyes. The median duration of onset of visual
impairment was 5 days (IQR: 2-10; range: 1- 20) before
the date of their presentation. Fifty-three (59%) patients
had unilateral optic neuritis, with the right eye involved
in 29 patients and left eye in 24. The remaining 37 (41%)
had bilateral optic neuritis.
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Table 1. Clinical characteristics of the study sample (90 patients)

Clinical parameter n(%)

Affected eye

Fellow eye

Positive peri-ocular pain
Positive colour vision abnormalities

54 (60%)
35 (39%)

24 (27%)
5(6%)

Positive RAPD

45 (50%)

-

PRVEP prolonged P100 latency

83 (92%)

45 (50%)

+ 0.50 (IQR:0.2-1.0)

+ 0.20 (IQR: 0.0-0.3)

60 (67%)

18 (20%)

15 (17%)
3 (3%)
1 (1.%)
62 (69%)
9 (10%)
0 (0%)

2 (2%)
2 (2%)
0 (0%)
33 (37%)
0 (0%)
53 (59%)

Visual acuity by LogMAR median (IQR)
Disc oedema fundoscopy
Visual field defect
Central field
Peripheral field
Temporal field
Whole field
Lower half
Normal
IQR =Inter quartile range, n = number of patients

Discussion
This is the first study which was carried out to
characterize the clinical profile of patients presenting
with the first-episode optic neuritis in Sri Lanka. Our
findings indicate that a significant proportion of firstepisode optic neuritis is bilateral (41%) like in most of
the other countries in Asia. This presentataion is
different from the populations of caucasian European
descent who mainly present with unilateral optic
neuritis. With regard to the patients with unilateral optic
neuritis (59%) in our sample, peri-ocular pain is less
common and almost 4 in 5 patients have disc oedema.
This clinical presentation of unilateral optic neuritis is
also similar to the pattern observed in the Asian region,
but different to the patients with caucasian European
descent.
Although cases of bilateral optic neuritis have been
reported in the population of caucasian European
descent, simultaneous bilateral acute optic neuritis has
been considered rare among the adults [23]. Unilateral
optic neuritis has been the most commonly encountered
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and researched entity in populations of caucasian
European descent, and has been comprehensively
described in the optic neuritis treatment trial, in which
the patients with bilateral optic neuritis have been
excluded [16]. Clinical and demographic characteristics
of the present sample, other caucasian European samples
[16, 23] and Asian samples [4, 9, 14, 15, 17, 21, 22, 2427] are summarized in Table 2. In each study, we
calculated the 95% confidence intervals (CIs) around the
reported percentages for different clinical features
(Tables 2, 3 and 4), so that their findings could be
compared with better accuracy and precision. As in
populations of caucasian European descent, the Asian
countries also seem to have a higher prevalence of
unilateral optic neuritis than bilateral involvement.
However, the percentages of patients with bilateral optic
neuritis in the Asian samples (ranging from 16 to 41%,
pooled estimate across studies = 28%, 95% CI: 25, 32)[4,
14, 15, 17, 21, 22, 24, 26, 27] seem to be higher than the
percentage of bilateral involvement (i.e. 7%, 95% CI: 4,
11) in a predominantly caucasian European sample [23].
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Table 2. Clinical findings of the affected eye of patients with optic neuritis in the present study, other Asian countries
and the caucasian European countries

Study, Country

Sample
composition

Number of
patients
(%
females)

Mean age
±SD
(range) in
years

Bilateral visual
impairment at
presentation n
(%)

Periocular
pain
n (%)

Optic disc
oedema in
the
patients n
(%)

Multiple
sclerosis n (%);
diagnostic
classification

MRI
done
n (%)

Optic neuritis
treatment trial ,
1991[16], USA

Only unilateral

448
(77%)

31.8± 6.7
(18-46)

Only
unilateral
cases

412 patients
(92%)

157
patients
(35%)

148 (33%);
Definite/Probable
/Possible)

All
(100%)

De la Cruz et al,
2006 [23], USA

Only bilateral

15
(27%)

(18-64)

All (100%)

12 patients
(80%)

8 patients
(53%)

None

All
(100%)

Wakakura et al,
1999 [9], Japan

Only unilateral

70
(69%)

36.3±12
(14-55)

Only
unilateral
cases

39 (56%)
patients

35 patients
(50%)

4 (6%);
Definite/Probable

66 (94%)

Zhang et al,
2009 [15],
China

Unilateral and
bilateral

98
(54%)

25.7±24
(6-55)

32 (33%)

42 patients
(43%)

52 eyes
(40%)

8 (8%);
Definite/Probable

All
(100%)

Du et al,
2011[25], China

Only unilateral

100
(66%)

40.3±13.3
(18-74)

Only
unilateral
cases

40 patients
(40%)

48 patients
(48%)

6 (6%); Definite

64 (64%)

Choy et al,
2018[21], Hong
Kong, China

Unilateral and
bilateral

38
(79%)

40±14
(18-71)

7 (18%)

NM

20 eyes
(39%)

1 (3%); Definite

All
(100%)

Bee et al,
2003[22],
Taiwan

Unilateral and
bilateral

27
(67%)

35.8±11.3
(13-54)

5 (18%)

12 patients
(44%)

12 patients
(44%)

4 (15%); Definite

All
(100%)

Lin et al
2006[17],
Taiwan

Unilateral and
bilateral

109
(53%)

41.2±17
(7-80)

38 patients
(35%)

36 patients (33
%)

58 patients
(53%)

Only idiopathic

51 (47%)

Chang et al,
2007[4],
Taiwan

Unilateral and
bilateral

43
(65%)

34.8±11.9
(18-60)

13(30%)

64% eyes

24 patients
(56%)

5 (12%);
Definite/Probable

All
(100%)

Unilateral and
bilateral

31
(39%)

39.1±12.9
(11-67)

5 patients
(16%)

NM

17 (55%)

2 (6%); Not
specified

21 (68%)

Unilateral and
bilateral

55
(76%)

NM (1270)

9 patients
(16%)

39 patients
(71%)

33 patients
(60%)

14 (25%); Not
specified

NM

Ismail et al,
2012 [14],
Malaysia

Unilateral and
bilateral

31
(68%)

NM (355)

10 patients
(32%)

13 eyes (32%)

29 eyes
(71%)

1 (3%); Not
specified

All(100%
)

Saxena et al,
2014 [26], India

Unilateral and
bilateral

83
(70%)

27.6±8.8
(15-58)

16 patients
(19%)

61 patients
(73%)

53eyes
(53%)

(12%); Not
specified

32 (38%)

Present study,
Sri Lanka

Unilateral and
bilateral (total
sample)

90
(55%)

44.9±13.7
(18-75)

37 (41%)

54 (60 %)

60 (67%)

5 (6%);
Definite/Probable

27 (30%)

Wang et al,
2001[24],
Singapore
Lim et al, 2008
[27], Singapore
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Only unilateral

53
(53%)

45.2±13.5
(18-75)

N/A

31 (58%)

42 (79%)

1 (2%);
Definite/Probable

11 (21%)

Only bilateral

37(59%)

44.5±14.3
(18-70)

N/A

23 (62%)

18 (49%)

4 (11%);
Definite/Probable

16 (43%)

n: Number, NM: Not mentioned, N/A: Not applicable

In our study, peri-ocular pain was found in 60% of the
affected eyes, and disc oedema in 67% of the patients. In
other Asian studies–in which the samples consisted of a
mixed sample of unilateral and bilateral optic neuritis–

presence of peri-ocular pain ranged from 32 to 73% and
disc oedema ranged from 44 to 71%. The 95%
confidence intervals around the point estimates for each
clinical feature were largely overlapping (Table 3),
indicating no discernible ethnic or geographical
distinctions in those clinical features.

Table 3: Peri-ocular pain and optic disc oedema in different Asian samples with optic neuritis.

Study, Country
Zhang et al, 2009[15], China
Choy et al, 2018 [21], Hong Kong
Bee et al, 2003 [22], Taiwan
Lin et al 2006 [17], Taiwan
Chang et al, 2007[4], Taiwan
Wang et al, 2001[24], Singapore
Lim et al, 2008[27], Singapore
Ismail et al, 2012 [14], Malaysia
Saxena et al, 2014 [26],India
Present study, Sri Lanka
NR: not reported

Peri-ocular pain
Proportion of
Percentage
patients
(95% CI)
42/98
43 (33,53)
NR
12/27
44 (25,65)
36/109
33 (24,43)
28/43
65 (49,79)
NR
39/55
71 (57,82)
13 eyes/41 eyes
32 (18,48)
61/83
73 (63,82)
54/90
60 (49,70)

There is limited data on clinical characteristics of
patients with unilateral optic neuritis in other Asian
studies: one in China [25] and the other one in Japan [9].
Comparison of clinical data of our subsample of patients
with unilateral optic neuritis with the corresponding
Asian samples and the sample of the optic neuritis
treatment trial showed some differences (Table 4). Periocular pain in the Asian samples ranged from 40 to 58%
whereas it was significantly higher in the caucasian
European sample, 9 out of 10 patients having reported
peri-ocular pain. Presence of peri-ocular pain indicates

Anuradhapura Medical Journal

Disc oedema
Proportion of
Percentage
patients
(95% CI)
52/98
53 (43,63)
20/38
53 (36,69)
12/27
44 (25,65)
58/109
53 (43,63)
24/43
56 (40,71)
17/31
55 (36,73)
33/55
60 (46,73)
29 eyes/41 eyes
71 (54,84)
53/83
64 (52,74)
60/90
67 (56,76)

involvement of the intra-orbital portion of the optic
nerve, while peri-ocular pain does not occur with
intracranial optic nerve or chiasm or optic tract
involvement. Thus, presence of peri-ocular pain together
with the findings of MRI may help to identify the
aetiology of acute optic neuritis [28, 29]. In contrast to
peri-ocular pain, disc oedema was more prevalent in the
Asian samples (48 -79%) and lower in the optic neuritis
treatment trial sample from the USA (35%). The disc
oedema seems to be even higher in our Sri Lankan
sample than in the East Asian samples.
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Table 4: Peri-ocular pain and disc oedema in patients with unilateral optic neuritis

Peri-ocular pain
Study, Country

Optic neuritis treatment trial
,1991[16], USA

Proportion of
patients

Disc oedema

Percentage
(95% CI)

Proportion of
patients

Percentage (95% CI)

412/448

92(89,94)

157/448

35 (31,40)

Wakakura et al, 1999 [9], Japan

39/70

56(43,67)

35/70

50(38,62)

Du et al, 2011 [25], China

40/100

40(30,50)

48/100

48 (38,58)

Present study (unilateral), Sri Lanka

31/53

58(44,72)

42/53

79 (66,89)

Furthermore, some of our patients with unilateral optic
neuritis showed at least one abnormality in the fellow
eye in further ophthalmological examination. These
abnormal findings are not unexpected, since previous
studies on unilateral optic neuritis have shown one or
more abnormal ophthalmologic findings in the fellow
eye in one-half [9] to two-thirds [19] of the samples.
However, the causation of underlying bilateral optic
neuritis observed in the Asian studies has not been
reported, except in a few studies. Most of those studies
have emphasized the importance of assessing the
serological markers viz. serum neuromyelitis optica and
myelin oligodendrocyte glycoprotein antibody levels in
determining the causation. In a study done in Malaysia it
was shown that the prevalence of neuromyelitis optica
related optic neuritis as 13% [14]. In a study done in
Hong Kong the prevalence of neuromyelitis optica
related optic neuritis has been shown as 3% [21].
Another recent study done in India, it has been shown
that 10 % patients with optic neuritis have neuromyelitis
optica [30]. However, our study is limited in diagnosing
the cause of optic neuritis. Although only a small
proportion of participants of the sample had undergone
MRI at the time of data collection, PRVEPs were done
in all subjects to assess the functional integrity of the
post-retinal pathways. Nevertheless, it should be noted
that even in the Asian patients in whom MRI was done
in almost all subjects, the percentages diagnosed with
multiple sclerosis (3 - 15%) [4, 9, 14, 15, 21, 22] were
lower than that of the populations of 7aucasian European
descent. Also. We were unable to investigate the
participants using serum neuromyelitis optica or myelin
oligodendrocyte glycoprotein
antibody testing or
lumbar puncture investigations, which we consider as
limitations of our study.
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Conclusion
This is the first study that decribes the clinical profile of
optic neuritis in Sri Lanka. Our findings indicate, like in
the rest of Asia, a significant proportion of first-episode
optic neuritis is bilateral: a presentation rare in the
populations of caucasian European descent. The clinical
presentation of unilateral optic neuritis is rather similar
to the pattern observed in the Asian region, but seems to
have a different clinical picture compared to the
populations of caucasian European descent. Specifically,
peri-ocular pain being less common. Almost 4 in 5
patients with unilateral optic neuritis have disc oedema
in Sri Lanka. Given this distinctive pattern of clinical
presentation and lower percentage of multiple sclerosis,
further research is warranted in elucidating aetiology and
pathology of unilateral optic neuritis in the Asian region.
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