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Abstract

Objective: To identify the clinical, biochemical, and radiological profile and factors
associated with relapse in pediatric patients with central nervous system (CNS)

demyelination.

Methods: We reviewed the medical records of 103 patients below 18 years of age with CNS
demyelination, evaluated in our center over a period of 12 years, from January 2000 to
December 2011. Their clinical picture, laboratory parameters and imaging were studied and

compared among those with monophasic and relapsing courses.

Results: Mean age was 11.745.15 years with 41(39.8%) males. 67(65.0%) had monophasic
course and 36 (35.0%) had relapsing illness. Relapsing illness was seen in 29 patients >10
years versus 7 patients <10 years (p=0.018). 20.5% with antecedents had a relapse and
45.76% without antecedents had a relapsing illness (p=0.012). Relapsing course was seen in
14(63.6%) patients with optic neuritis and 13(61.9%) with brainstem demyelination as the
initial event compared to 4(10.3%) and 5(25.0%) with cerebral demyelination and myelitis
respectively. CSF oligoclonal band (OCB) positivity (28.6 % vs 1.5 %, p < 0.001) was more
commonly associated with a relapsing course. Initial MRI lesion size more than 2 cm was
noted in 15(22.4%) patients with monophasic illness compared to 2 (5.6%) with relapsing
illness (p=0.003).

Conclusions: ADEM and MS were the commonest demyelinating disorders in our paediatric
cohort. Older age, absence of antecedents, initial demyelinating event involving optic nerve
or brainstem, CSF OCB positivity and a smaller lesion size on imaging were associated with

a relapsing course of CNS demyelination in children.
Key words: CNS demyelination, pediatric demyelination, relapse, Multiple sclerosis,

ADEM, Neuromyelitis Optica spectrum disorder
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Introduction

With an increased understanding of paediatric acquired central demyelinating syndromes in
the past decade, it is now clear that these disorders range over a wide spectrum and can result
in significant disability. They can manifest as a one-time event or a relapsing illness. The
common paediatric acquired central demyelinating syndromes are acquired disseminated
encephalomyelitis (ADEM), multiple sclerosis(MS), neuromyelitis Optica spectrum disorder

(NMOSD), tumefactive demyelination and other site restricted demyelination.

Approximately 55-70% of pediatric subjects with acquired CNS demyelination will
experience a monophasic illness without clinical or radiological evidence of further disease,
while up to 30% will be diagnosed with multiple sclerosis'where in the relapses occur
usually within 2 years. Evidence from various studies have shown that at least 5% of MS
cases manifest in childhood.*7 Approximately 4.4% of patients with MS present with their
first episode of demyelination before their sixteenth birthday and 0.3% present before 10
years of age.® However, it is not clear at the onset of symptoms, which children will go on to
develop MS. When a patient develops an episode of CNS demyelination, to be able to predict
the risk of future relapse would be useful for both therapeutic decision making and social
reasons.

Our study was aimed at identifying the clinical, biochemical, and radiological profile of
pediatric patients admitted with acquired CNS demyelination and the predictors of relapse in

them.
Methods

Medical records of patients with CNS demyelination, admitted and evaluated in medical
neurology ward, Sree Chitra Thirunal Institute for Medical Sciences and Technology, south
India, during a period of 12 years, from January 2000 to December 2011, were reviewed.
Inclusion criteria were age < 18 years and clinic-radiological picture consistent with
demyelination of optic nerve/ brain/ spinal cord. Patients without a magnetic resonance
imaging (MRI) of brain/ spinal cord and those without a 2 year follow up were excluded from
the study. Based on these criteria, 103 patients were included in the study after reviewing the
records of 146 patients ; 3 patients without MRI and 40 patients lost to follow up were
excluded. All patients had a detailed clinical examination and MRI as part of initial

evaluation. They were followed up for at least 2 years. Based on the clinico radiologic profile

they were broadly classified into those with monophasic or relapsing illness in addition to
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classification by their specific diagnoses. Those patients with a single neurological event was
considered to have a monophasic illness. A relapse was defined as an acute or subacute onset
of neurological dysfunction lasting for at least 24 hours without any obvious precipitating
factors. When there was clinical relapse with repeat imaging showing appearance of new
lesions, it was considered as a relapsing demyelinating illness. Cerebrospinal fluid (CSF)

analysis was done in 99 patients as part of diagnostic work up .

Demographic data, antecedents, neurological evaluation, laboratory parameters and
radiological findings were documented. The disease presentation, disease course, number and

nature of relapses if any, were noted.

The clinical picture, laboratory parameters and imaging were compared among those with
monophasic and relapsing courses. The primary outcome measures were relapse, clinical
improvement, progression or death. A relapse was defined as an episode of acquired CNS
demyelination lasting >24 hours involving the optic nerve, brain, or spinal cord associated

with T2 lesions on MRI.?

The International Pediatric Multiple Sclerosis Study Group (IPMSSG) has proposed
consensus definitions for pediatric multiple sclerosis (MS) and related disorders. The term
‘acute disseminated encephalomyelitis’ (ADEM) has been used previously to describe any
monophasic episode of disseminated demyelination. The study group now propose that
ADEM is an inflammatory demyelinating disorder of the CNS and must be polyfocal,
polysymptomatic and include encephalopathy. An alternative diagnosis for a first acute
inflammatory event is ‘clinically isolated syndrome’ (CIS). A CIS event may be either
monofocal or polyfocal but cannot include encephalopathy.!®!?As with adults, children with
two or more discrete demyelinating events separated in time and space meet criteria for MS
as per the revised Mc Donald et al diagnostic criteria. In children with MS, the demyelination
events must not meet ADEM criteria.'>!*Neuro myelitis Optica spectrum disorder (NMOSD)
was defined by international consensus diagnostic criteria by Wingerchuk et al.1#All patients
with NMOSD underwent serum aquaporin 4 antibody testing. Anti MOG antibodies were not
done due to non-availability of testing facility. Severe disability was defined as bed bound /
wheelchair bound state or a visual acuity of <6/60 in the better eye. All patients had a follow

up and the mean follow up duration was 2.8 years
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STATISTICAL ANALYSIS:

All statistical analysis was performed using SPSS version 17 software. Continuous variables
were expressed as mean = SD. Categorical variables were reported as proportions. Baseline
characteristics were compared between the monophasic and relapsing groups. Differences in
continuous variables were assessed by 1-way analysis of variance and differences between
proportions were assessed by the ,? test. The predictors of outcome were assessed using

univariate and multivariate analysis. Significance was declared at p < 0.05.
Results

103 consecutive patients with acquired demyelination of the central nervous system were
studied. The mean age was 11.7£5.15 years and 41(39.8%) were males. 67(65.0%) had
monophasic course and 36(35.0%) had relapsing illness. The mean follow up period was 2.8
years. During follow up, 18 (17.5%) had a single relapse, 7 (6.8%) had 2 relapses, 4 (3.9%)
had 3 relapses and 7 (6.8%) had 4 or more relapses.

The demographic and clinical details are shown in Table 1.

Table 1: Profile of patients with various central demyelinating syndromes

CIS MS NMO ADEM
Parameter

Number of patients (%) 6 (5.8) 18 (17.5) 15 (14.5) 32 (31.1)

Mean age at onset in yrs 15.00+2.76 1450+ 2.28 | 9.43+4.99 7.91+5.21

Gender distribution M:F 3:3 3:15 4:11 15:17
Site of initial CNS *
involvement

1. Cerebrum 2(33.3) 2(11.2) 3(20.0) 22(68.8)

2. Brainstem 1(16.7) 10(55.6) 4(26.7) 4(12.5)

3. Optic nerves 2(33.3) 5(27.8) 4(26.7) 1(3.1)

4. Spinal cord 1(16.7) 1(5.6) 4(26.7) 4 (12.5)
Optic neuritis

1. Unilateral 1(16.7) 7(38.9) 2(13.3) 0

2. Bilateral 1(16.7) 3(16.7) 6(40.0)
Mean disease duration(m) 3.83 9167 17.80 197
Severe disability 1(16.7) 3(16.7) 8(53.3) 8(25.0)

CIS- Clinically isolated syndrome, MS- Multiple sclerosis, NMO- Neuromyelitis Optica,
ADEM- Acute disseminated encephalomyelitis.
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*A single patient of ADEM presented with cerebellar demyelination.

Table 2: Comparison of clinical profile in patients with monophasic and relapsing ilinesses

PARAMETER -;?I(A); MONOPHASIC n=67 RELAPSING n=36 P VALUE
Age < 10 years 36 29 7
0.018
210 years 67 38 29
Antecedents 44 (42.7%) 35 (79.5%) 9 (20.5%) 0.012
Initial site of
involvement
22 8 (36.4%) 14 (63.6%) 0.002
Optic nerve
21 8 (38.1%) 13 (61.9%) 0.005
Brainstem
39 35 (89.7%) 4 (10.3%) <0.001
Cerebrum
20 15 (75.0%) 5 (25.0%) 0.434
Spinal cord
CSFOCB/ IgG
index done 57 32 25
OCB detected 12 1(3.1%) 11 (44.0%) <0.001
IgG index 21 9 (28.1%) 12 (48.0%) 0.169
positivity
MRI lesion size >
17 15 (22.4%) 2 (5.6%) 0.003

2cm

CSF- Cerebro spinal fluid, OCB- Oligo clonal bands, IgG- Immunoglobulin G, MRI- Magnetic

Resonance Imaging

EISSN 1303-5150

@

www.neuroquantology.com

64


http://www.neuroquantology.com/

Neuroquantology | Oct 2025 | Volume 23 | Issue 10 | Page 60-70]| Doi:. 10.48047/nq.2025.23.10.nq25008
Clinical profile and predictors of relapse in acquired pediatric central demyelinating syndromes from a tertiary center

Age and disease course

In patients less than 10 years of age, 29 had a monophasic course and 7 had relapsing course.
38 had monophasic and 29 had relapsing course in children >10 years of age. Relapsing

course of demyelinating illness was more commonly seen in older children. (p=0.0178)
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Figure 1: Distribution of age at onset of the various central demyelinating syndromes in
the study population

CIS- Clinically isolated syndrome, MS- Multiple Sclerosis, NMO- Neuromyelitis Optica,
ADEM- Acute disseminated encephalomyelitis

Antecedents and disease course

44 (42.7%) patients had antecedents, in the form of fever/ respiratory infection (n=42) or
vaccination (n=2). Both patients with post vaccinal ADEM had received anti Rabies
vaccination. Of the 44 patients with antecedents, 35 (79.5%) had a monophasic course and 9

(20.5%) had a relapsing course. Of the 59 patients without antecedents, 32 (54.23%) had a
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monophasic course and 27 (45.76%) had a relapsing course. (p=0.012). Patients with

antecedents were less likely to have a relapse than those without antecedents.

Initial event and disease course

The initial event solely or predominantly involved the optic nerve in 22(21.4%) patients,
cerebral hemispheres in 39(37.9%), brainstem in 21(20.4%), cerebellum in 1(1.0%) and
spinal cord in 20(19.4%) patients.

8(36.4%) patients with optic neuritis had a monophasic course vs 14(63.6%) with a relapsing
course (p= 0.002). 35(89.7%) patients with hemispheric demyelination had a monophasic
course vs 4(10.3%) with a relapsing illness (p < 0.001). 8(38.1%) patients with brain stem

demyelination had a monophasic course vs 13(61.9%) with a relapsing course (p=0.005)

Optic neuritis or brainstem demyelination as the initial event are predictors of a relapse.
Whereas initial involvement of cerebral hemispheres more likely predicts a monophasic

course.

CSF findings and disease course

CSF OCB and IgG index were done in 57 patients, 32 with monophasic illness and 25 with
relapsing illness. CSF OCB was detected in 12 patients, 1(3.1%) with monophasic illness and
11 (44.0%) with relapsing illness (p < 0.001). CSF IgG index was positive in 21 patients, 9
(28.1%) with monophasic illness and 12 (48.0%) with relapsing illness (p=0.169).

MRI lesion size and disease course

Initial MRI lesion size more than 2 cm was noted in 15(22.4%) patients with monophasic

illness compared to 2 (5.6%) with relapsing illness (p=0.003).

Multivariate analysis of the predictors of outcome revealed that the only significant predictors
of relapse were initial demyelinating event involving optic nerve or brainstem, CSF OCB and

IgG index positivity and a smaller lesion size on imaging.
Treatment

91 (88.35%) patients were treated with intravenous Methyl Prednisolone. In addition,
depending upon the diagnosis, severity and treatment response, 44(42.7%) were treated with
therapeutic plasma exchange and 9(8.73%) with IVIG as per the discretion of the treating

clinician. 20(19.42%) patients were on long term immunosuppressants.
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Disability

Severe disability at discharge was seen in 3 patients (16.7%) with MS, 1 (16.7%) with CIS,
8(53.3%) with NMOSD, 8 (25.0%) with ADEM and 13 (40.6%) patients with other
demyelinating disorders. The severe disability in ADEM patients were related to the

extrapyramidal involvement.

Deaths

There were 3 deaths, 2 in ADEM patients and one in post infectious transverse myelitis. Of
the two patients with ADEM, one was a 12 year old girl who developed fulminant ADEM
and the other was a 5 year old boy who developed ADEM subsequent to anti Rabies
vaccination and succumbed to multi organ dysfunction syndrome (MODS). The third patient
was a 18 year old male with post infectious transverse myelitis who expired following

significant autonomic dysfunction.

DISCUSSION

More than two thirds of children with acquired CNS demyelination had a monophasic course.
The most common demyelinating illness was ADEM followed by Multiple sclerosis. The
mean age was 11.7 years and there was a clear female preponderance more so in multiple

sclerosis.

Relapsing course was more commonly seen in older children. Patients with antecedents were
more likely to have a monophasic disease course. Brainstem demyelination and optic neuritis
as the initial event were more commonly associated with a relapsing course than cerebral or
spinal cord demyelination. A relapsing course was more commonly seen in patients with CSF

OCB positivity and a smaller lesion size in initial MRI.

The most disabling illness among the paediatric acquired CNS demyelination was NMOSD.
Highest mortality was seen in ADEM. Post vaccinal ADEM following anti Rabies

vaccination had high mortality.

In our study 65% patients with CNS demyelination had a monophasic course which was
comparable to the previous studies. This is because the most common demyelinating

disorder in the paediatric age group was ADEM which is mostly monophasic.
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Relapsing illness was more common when the initial event occurred at a later age, similar to

previous studies which also showed that second attack was higher in older children . '°

Initial involvement of optic nerves or brainstem was more commonly associated with a

relapse compared to hemispheric demyelination.

Detection of CSF oligoclonal bands was more frequently associated with a relapsing course
where as positive CSF IgG index had no such predictive value. This finding is similar to
previous studies where intrathecal oligoclonal bands were associated with a higher risk of

relapse / multiple sclerosis.!!®

Larger lesion size in MRI was more commonly associated with monophasic paediatric CNS
demyelination. This has also been shown in previous studies where large demyelinating

lesions in the first event were associated with rare relapses.!’

Presence of antecedents was more commonly associated with a monophasic illness.
Vaccination as an antecedent resulted in ADEM. Anti Rabies vaccination was followed by

severely symptomatic ADEM with high mortality.

CONCLUSION

ADEM and MS were the commonest demyelinating disorders in our paediatric cohort. Older
age, absence of antecedents, initial demyelinating event involving optic nerve or brainstem,
CSF OCB positivity and a smaller lesion size on imaging were associated with a relapsing

course of CNS demyelination in children.
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