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Abstract: We report a child with multiple sclerosis who presented with sixth nerve palsy. 
She is a twelve-year-old Bahraini female presented to the ophthalmology department com
plaining of double vision. She also had imbalance and paraesthesia. Extraocular muscle 
examination showed restriction of abduction in the right eye. There was no change in vision. 
MRI showed right eye optic neuritis (ON) and demyelination which was indicative of 
multiple sclerosis (MS). Ocular coherence tomography (OCT) showed thinning of nerve 
fibres of both eyes which was consistent with subclinical optic neuritis. Neurological 
examination showed brisk knee jerk on the left side and incoordination of movement on 
the same side. Disability Status Scale (EDSS) showed a score of 3.0. She was given Solu- 
medrol 500 mg intravenously (IV) in addition to omeprazole 40 mg IV and Vitamin D3 
(cholecalciferol) 50,000 IU cap weekly for 8 weeks and Neurorubine forte tablets (vitamin 
B1, 6, 12) once a day for 2 months. She became asymptomatic in her follow-up visits. 
Children with MS can present as sixth cranial nerve palsy. Clinicians should have a high 
index of suspicion for early diagnosis and treatment. In addition to MRI, OCT is a useful 
diagnostic tool for optic neuritis and MS especially in children. 
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Introduction
Multiple sclerosis (MS) was first described in 1868 by French neurologist Jean- 
Martin Charcot.1 MS is considered as the most common immune disorder affecting 
the central nervous system.2 It affects around 2.3 million people globally.3 

Although it is more commonly seen farther from the equator, some ethnic groups, 
staying far from the equator, have low prevalence.4–6 Indeed, some ethnic groups 
staying close to the equator were shown to have a relatively high risk of this 
disease.7,8 Data from the Middle East shows that the prevalence of MS is around 
51.52/100,000, ranging from 14.77/100,000 in Kuwait to 101.4/100,000 in Turkey.9

The incidence of MS in children and in patients below the age of 16 is reported 
to be 2.7–5% of the total cases.10 Clinical presentations of MS in children include 
optic neuritis (ON), gait disorders, sensory and motor deficits and brainstem 
disturbances.11,12 Compared to adults, it was reported that children were more 
likely to have ocular symptoms.13,14

Extraocular muscle weakness is not commonly reported in MS. Sixth nerve 
palsy is a rare presentation of adult MS.14–16 Children reported with sixth nerve 
palsy is mostly due to neoplasms or trauma.17

We report herewith a child with MS who presented with sixth nerve palsy, 
subclinical optic neuritis and neurological symptoms. To the best of our knowledge, 
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this is the first case of pediatric multiple sclerosis present
ing as sixth nerve palsy to be reported from the Middle 
East region. Written informed consent was provided by the 
patient’s father to have the case details and photographs 
published. Approval was required and was obtained from 
the research committee of Habib Medical Group, the 
administrative body that is managing the clinical aspect 
of King Abdullah Medical City, to publish this case report.

Case Report
The patient is a twelve-year-old Bahraini female presented 
to the ophthalmology department complaining of double 
vision since one week. The diplopia was mainly on looking 
straight and on right gaze. She had no prior viral illness. 
She was fully vaccinated. She has an error of refraction and 
uses glasses. Ophthalmic examination showed the follow
ing: Visual acuity unaided was 0.7 in the right eye and 0.7 
in the left eye. There was no relative afferent pupillary 
defect (RAPD). Slit lamp ophthalmic examination showed 
clear corneas, normal anterior chamber, normal lens and 
iris pattern. Fundus examination showed normal maculae 
and no swelling of the optic discs of both eyes. Extraocular 

muscle examination showed restriction of abduction in the 
right eye. The other eye movements were full (Figure 1). 
Convergence was poor. Orthoptic examination was per
formed. Worth’s Fourth Dot test showed suppression of 
the right eye. Stereopsis test using random-dot stereogram 
was 800 seconds of arc only. Titmus stereotest was also 
abnormal. Krimsky test showed a deviation angle of 20 
prism dioptre of esotropia in the right eye for near and 
distance vision. Performing subjective refraction , the right 
eye, with −0.75 cylinder correction at 10 degrees, her 
vision was 0.8. Performing subjective refraction, the left 
eye, with −0.75 spherical correction, her vision was 0.8. 
Ocular coherence tomography (OCT) was done. It showed 
thinning of the retinal nerve fibre layer (RNFL) of both 
eyes. The average RNFL thickness is asymmetrical in both 
eyes with 58% of asymmetry. The RNFL in the nasal 
quadrant of the right eye and left eye are 68 μm and 59 
μm, respectively. The RNFL in the temporal quadrant of 
the left eye is 55 μm (Figure 2). MRI of brain was done. 
Pre- and post-intravenous contrast multiplanar and multi
sequential MRI study of the brain was performed. Multiple 
periventricular and deep white matter nodular small foci 

Figure 1 The patient’s extraocular eye movements in different gaze positions. (A) The patient is looking straight showing no limitation of extraocular muscles. (B) The 
patient is looking to the left. There is no limitation of extraocular muscle movements. (C) The patient is looking to the right. There is limitation of abduction of the right eye 
indicating weakness of the right lateral rectus muscle due to sixth nerve palsy.
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Figure 2 Average RNFL thickness is asymmetrical in both eyes with 58% of asymmetry. RNFL thickness values for different locations of the optic nerve scans showing the 
average thickness in μm in superior, temporal, inferior and nasal quadrants. The RNFL in the nasal quadrant of the right eye and left eye are 68 μm and 59 μm, respectively. 
Both readings are significantly thin compared with normal controls (96 μm). The RNFL in the temporal quadrant of the left eye is 55 μm which is severely thin compared 
with normal controls (73 μm). This thinning of RNFL quadrants is consistent with ON. 
Abbreviations: OD, right eye; OS, left eye; RNFL, retinal nerve fibre layer; ON, optic neuritis; S, superior; T, temporal; I, inferior; N, nasal.
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are seen in both cerebral hemispheres including temporal 
lobes. Nodular foci were seen at left frontal high periven
tricular, left peritrigonal and posterosuperior to right Sylvia 
fissure, left anteromedial margin of midbrain, and left 
superior cerebellar peduncle. There was no intra- or extra- 
axial collection of degraded blood products. Size and shape 
of ventricles, basal cistern and cortical sulci were normal; 
no midline shift; no posterior fossa masses; no cerebello- 
pontine angle masses.; and normal cranio-cervical junction. 
The MRI features were suggestive of demyelinating dis
ease and optic neuritis (Figure 3). The impression was 
multiple sclerosis with sixth nerve palsy and optic neuritis. 
The patient was referred to neurology.

She had neurological symptoms, in addition to diplo
pia, she had imbalance and paraesthesia. She had no fever, 
headache or vomiting. There was no altered level of con
sciousness, behavioral changes, acute cognitive dysfunc
tion, and no seizures. There were no signs of decreased 
voluntary movement, muscle weakness or incoordination 

of movement. Disability was evaluated using the Kurtzke 
Expanded Disability Status Scale (EDSS), and she had 
a score of 3.0 with mild disability in three functional 
systems (FS). Blood test for NMO antibodies was nega
tive. Erythrocyte sedimentation rate (ESR) and C-reactive 
protein (CRP) were within normal levels.

The diagnosis of MS was made. The patient was given 
Solu-medrol 500 mg intravenously (IV), in addition to 
omeprazole 40 mg IV and Vitamin D3 (cholecalciferol) 
50,000 IU cap weekly for 8 weeks. Neurorubine forte 
tablets (vitamin B1, 6, 12) were prescribed once a day 
for 2 months. The patient received a tapering dose of 
prednisolone 30 mg for 3 days and then reduced by 
5 mg every 3 days with 20 mg of Nexium tablets daily. 
One week later, the patient was reassessed and her EDSS 
went down to 1.0 with no disability and minimal signs in 
one FS. Patient was put on interferon-beta treatment as 
a disease-modifying drug (DMD) and regularly followed 

Figure 3 MRI of brain. (A) T2 fat sat image right optic nerve hyperintensity indicating optic neuritis. (B) T2 axial image showing left cerebral peduncle plaque. (C) T2 axial 
showing right optic neuritis. (D) T1 axial post-contrast image showing patchy enhancement of right optic nerve. (E) Periventricular T2 hyperintense focus in right 
peritrigonal region. (F) Flair sagittal image showing ependymal dot-dash sign sensitive in early MS. (G) Diffusion-weighted image showing left peri ventricular bright focus- T2 
shine through effect. (H) Flair axial image showing right parietal juxtacortical and left periventricular foci. (I) Flair axial image showing left parafalcine frontal juxtacortical 
focus. (J) Sagittal flair image showing juxtacortical and infratentorial plaques. (K) Diffusion-weighted image showing bright right optic nerve. (L–N) Open ring enhancement 
of juxtacortical plaque. (O) Nodular enhancement in periventricular plaque.
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at the neurological clinic. Six months later, she was fully 
recovered symptomatically.

Discussion
OCT is a useful tool in ON and MS which may reveal 
thinning in the RNFL in the absence of clinical findings.18,19

OCT is a non-contact scanning machine that provides 
cross-sectional visualization of the optic nerve head and 
measurements of retinal nerve fiber layer (RNFL) thick
ness in different quadrants of the optic nerve. It has the 
advantage of being noninvasive and can easily be per
formed in pediatric age group. Unlike MRI, OCT does 
not require sedation in children. It is particularly useful 
in MS, in which the anterior visual pathways are com
monly affected. RNFL thickness values for different 
locations of the optic nerve scans show the average 
thickness in μm in superior, temporal, inferior and 
nasal quadrants. The patient’s RNFL thicknesses in the 
nasal quadrant of the right eye and left eye are 68 μm 
and 59 μm, respectively. Both readings are significantly 
thin compared with normal controls (96 μm).20 The 
RNFL in the temporal quadrant of the left eye is 55 
μm, which is severely thin compared with normal con
trols (73 μm).20 This thinning of RNFL quadrants is 
consistent with ON.

Our patient had no RAPD and no OD swelling, yet her 
OCT results showed thinning in RNFL in both eyes.

Interestingly, although the MRI findings suggested right 
eye optic neuritis, there was bilateral thinning of the RNFL 
on OCT, more in the left eye. This finding sheds light on the 
importance of performing both MRI and OCT when inves
tigating children with MS. RNFL thinning can be evident in 
the absence of clinical and MRI findings.

It is not uncommon for children with MS to present 
with ON. However, sixth nerve palsy, as a presenting sign 
in pediatric MS, is rare.21–23

A series of cases of pediatric MS were reported from 
Taiwan, none of them presented as sixth nerve palsy.24 

Isolated sixth nerve palsy in children without MS was 
reported in the medical literature.25,26 Searching the literature 
for pediatric MS with sixth nerve palsy, one case was reported 
from Brazil, a child with MS who presented with diplopia and 
convergent strabismus and found to have sixth nerve palsy.27

Conclusion
Pediatric multiple sclerosis can present as sixth cranial 
nerve palsy. Clinicians should have a high index of 

suspicion for early diagnosis and treatment. In addition 
to MRI, optic neuritis can be diagnosed by OCT, even in 
the absence of clinical signs.

Future studies to investigate MRI and OCT correlation 
in optic neuritis, especially in children, are recommended.
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