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Abstract:

Background: Multiple Sclerosis is a chronic inflammatory autoimmune disease of the central nervous
system. Up to 10 % of Multiple Sclerosis patients have onset in paediatric age group. Although the clinical
profile of Multiple Sclerosis appears similar to that seen in adults, several features may differ and specific
issues arise in children.

Case report: Here, we report a 12-year-old girl who presented with a 3-year history of episodes of
seizures, facial nerve palsy and finally fatigue and cognitive impairment were noted and interfered with
her academic performance. Because of the presumed atypical clinical presentations, the diagnosis was
missed then dismissed despite neuro-imaging features and CSF immunological findings that were highly
suggestive of Multiple Sclerosis. Later on, evolution of the disease by neuro-imaging helped confirm the
diagnosis and direct toward the delayed therapy.

Conclusion: Age-related variations in presentations of Multiple Sclerosis need to be considered.
Maintaining a high index of suspicion speeds up diagnosis and use of appropriate treatment and thus

minimizing associated morbidities.
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Introduction:

Multiple sclerosis (MS) is a chronic immune-
mediated inflammatory disorder of the central
nervous system (CNS) that results in demyelination,
gliosis and axonal damage. Most common age of
onset is between 20 and 40 years, with the 30 years is
the peak age of incidence (1,2). Geographic factors
govern its prevalence as it was reported to range from
1.35 to 2.5 per 100.000 in United State to over 248
per 100.000 in western Canada (3,4). Appearance of
MS before the age of 16 years (and sometimes before
the age of 18 years) defines paediatric MS. It can be
first manifested before age of 18 years in 3 — 10 % of
all cases (5). Therefore, physicians should remain
alert to this possible diagnosis in children patients. In
children, it mostly presents at age of 12 tol13 years
(4,6). Multifocal presentation is commonly reported
in children before puberty, in contrast to the
monofocal manifestations in adolescents (7). In
children, brainstem and cerebellar manifestations are
more frequently present at onset than spinal cord
symptoms, as compared to adults (8). Relapsing-
remitting course is manifested at a higher frequency
(98%) in paediatric MS patients as compared with
adult patients (84%) (4). generally, differentials like
systemic lupus erythematosus (SLE),
neurosarcoidosis, Sjogren syndrome,
leukodystrophies, hereditary metabolic disorders, and
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encephalitic or meningo-encephalitic infectious
aetiologies, need to be considered and investigated
before making a diagnosis of MS, particularly in

atypical cases and younger children, where a variety
of clinical presentations is encountered (9).
Neuroplasticity in children may slow down the
progression of the disease, however, moderate-to-
severe disability is reached at a younger age (10).
Dissemination of inflammatory demyelinating
lesions in both space and time is a mandatory
requisite to diagnose MS in children as well as in
adults (9). Starting early treatment for paediatric MS
is recommended by guidelines, and disease-
modifying therapies (DMTSs) for adult patients with
MS can also be applied in paediatric MS (11, 12).

Case report:

On 2015, a previously healthy 12-year-old girl,
presented complaining of two generalized tonic-
clonic seizures, accompanied by fever. Her brain CT
was normal. She was placed on Sodium Valproate
and became free of symptoms. On 2017, she had
sudden facial palsy, brain MRI was requested (Figure
A) and Bell's palsy was diagnosed. She was treated
with oral steroids for two weeks and recovered. On
August, 2018 she had brief generalized tonic-clonic
seizures and Sodium Valproate was re-started by a
physician. She had decline in cognitive status with
increasing fatigability, both of which, made her
school experience challenging. She failed in the year
proceeded her presentation, obtained lower marks and
showed impairment of executive functions. Poor
social responsiveness, reduced motor activity and
numbness of the right leg were also documented. She
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presented on December 2018 and her examination
showed an alert child, oriented with no
dysmorphology or cutaneous marks. Her general and
systemic physical examinations were normal.
Neurological examination showed normal cranial
nerves including fundi, normal motor functions apart
from brisk biceps jerks, and normal sensory as well
as cerebellar functions. New brain MRI (Figure B)
revealed multiple white matter high-signal intensity
foci on T2-weighted/FLAIR images. The lesions
were disseminated in the supra- and infra-tentorial
regions of the brain (periventricular, subcortical and
cerebellum). They were specific for demyelination
and highly suggestive of MS. Cerebrospinal fluid
(CSF) showed normal general profile, elevated 1gG
index and oligoclonal bands were detected. Serum
was analysed for systemic inflammatory diseases
(ANA, ENA, ANCA, RF, aCL, IgG, IgM), showing
normal results including those for Behcet’s disease
and thyroid hormones. Lupus anticoagulants test was
elevated and became negative upon repetition.
Visual-evoked potential was normal. She received
pulsed 3-day intravenous Methylprednisolone,
followed by 2-week oral prednisolone. Partial
improvement of cognitive and motor function was
noted. She couldn't be enrolled in the Disease
Modifying Drugs (DMDs) program as her scenario
was questioned because of the presumed atypical
presentations of MS. She was re-investigated for
vasculitis and other mimics. Tests’ results were
negative, yet MS diagnosis was declined. Four
months later, CNS neuro-imaging (Figure C) showed
T1-hypointense lesion with ring/homogenous pattern
of enhancement. The issue of signing up for the
DMDs program of MS was re-negotiated. Finally, she
received interferon and clinical improvement was
continually reported. The latest revision of her signs
and symptoms, after 18 months of receiving
maintenance treatment, revealed no more fatigability,
seizures, blurred vision and sensory symptoms. Her
school performance was upgraded as documented by
her teachers, parents and school marks. She reported
symptoms of flu-like illness and sourness at the
injection site. No update of her brain radiological
status was obtained.

2017

2018

Figures (A-C): Sequential brain MRI of the 12-
year old girl

A: On 2017, discrete hyperintense foci in T2 WI, White Matter
(WM) axial left parietal & right frontal (2), axial right occipital and
periventricular (1,3) and Coronal FLAIR, periventricular (6). No
lesion is seen in T1 WI (5) or cerebellum, T2-axial (4).

B: On December 2018, increase in the number of hyperintense foci
in T2 and FLAIR, deep WM, axial, subcortical (1) & sagittal (2),
periventricular (3), right cerebellar lesion (4) and faint hypointense
lesions in T1 WI in the deep WM on the right side (5) that wasn't
enhanced (6).

C: On June 2019, relative reduction in the size and number of the
hyperintense foci (1), yet it can be seen distributed in the WM,
subcortical, deep and juxtacortical (2,3,4) and increased
hyperintense- signalling of two foci in the deep WM, on both sides

that show ring/ homogenous enhancement.

Discussion:

In the present vignette, the initial presentations as
discrete, brief and non-overlapped clinical events like
seizures and facial palsy were not investigated
appropriately and were treated as more benign entities
despite the highly suspicious MRI features, which
explains the initial missing in her diagnosis and is
attributed to low awareness of physicians of the
demyelinating disorders in children. Later on, MS
diagnosis was dismissed by the neurology physicians,
arguing the atypical presentations; seizures,
craniopathy, cognitive decline and the positive lupus
anticoagulant test. The prevalence rate of epilepsy in
MS was estimated to be 2.3%, with a risk of
occurrence 3-6 times higher than that in general adult
population. It can occur early in the course of MS.
Inflammation and demyelination of the cortex and
juxtacortical white matter can be possible
pathological mechanisms (13, 14, and 15). In our
patient, the load of brain lesions in the peri-temporal
horn and lobe might explain the persistent seizure
symptoms. Isolated cranial neuropathies rarely occur
in multiple sclerosis, reported in 1.6% of all patients.
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Peripheral facial nerve palsy has an incidence of
around 0.2%, which could be due to an injury at the
level of ipsilateral facial nucleus or pontine part of
facial nerve (16, 17). Cognitive deficits (CD) were
found out in up to two thirds of paediatric MS.
Manifestations like attention problems, impairment
of language, impairment of information processing
speed, fatigue, depression and anxiety are commonly
observed, negatively impacting the quality of life and
restricting the academic, social and entertainment
activities  (5,18). Displaying the radiological
dissemination in space and time and eliminating the
other neurological conditions are essential for the
diagnosis of MS. Both of which were achieved in our
case (Figures A-C). In the present scenario, the
pattern of distribution of CNS lesions, the positive
banding and elevated 1gG index in CSF, the long
duration of recurrent symptoms, the absence of other
features supporting the diagnosis of vasculitis and
other inflammatory non-demyelinating disorders, and
the previously normal developmental profile, all
favoured the diagnosis of MS. This case highlighted
the distinctive features and clinical course of
paediatric MS that are different from adult MS, which
resulted in under-diagnosis and under-treatment.
Age-related variations in presentations of MS need to
be considered. Maintaining a high index of suspicion,
speeds up diagnosis and use of appropriate treatment
and thus minimizing associated morbidities. Closer
collaboration between paediatric and adult neurology
centres would promote sharing knowledge and
conducting long-term studies in demyelinating
disorders to improve the care of these children/
adolescents and their families.
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