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ABSTRACT

المرضى  في  السريرية  المظاهر  تُظهر عدوىCOVID-19 عدم تجانس 
مصاب  طفل  عن  أبلغنا  أعراض.  وبدون  أعراض  من  يعانون  الذين 
العكسي  الدماغي  الاعتلال  ومتلازمة   )MFS( فيشر  ميلر  بمتلازمة 
الخلفي )PRES(بعد الإصابة بعدوى COVID-19. أصيب طفل 
الرؤية وعسر  والصداع وعدم وضوح  بالتقيؤ  عامًا   11 العمر  من  يبلغ 
وعدم  العضلات  وضعف  التنفسي  الجهاز  وفشل  البلع  وعسر  الكلام 
الأكبر  شقيقه  من خلال   COVID-19 لـ  تعرض  قد  كان  الثبات. 
الذي لم تظهر عليه أعراض قبل شهرين من مرضه. أظهر دماغ التصوير 
بالرنين المغناطيسي نتائج متوافقة مع PRES وتم تشخيص متغير ميلر 
النخاعي  الدماغي  السائل  تحليل  أظهر  باريه.  غيلان  لمتلازمة  فيشر 
تفكك الزلال الخلوي، وأظهرت دراسة سرعة التوصيل العصبي بشكل 
أن  للأغشية  الفلوري  التنظير  وجد  المتعدد.  الأعصاب  اعتلال  قاطع 
هناك حركة محدودة في كليهما. على الرغم من أن الأطفال يبدو أنهم 
أقل تأثراً بعدوى COVID-19 ، إلا أن هذا التقرير يسلط الضوء 
الأطفال  عند  تتطور  أن  يمكن  التي  الهامة  العصبية  المضاعفات  على 
أشكال مختلفة من  الاعتبار عند تشخيص  في  يؤخذ وجودها  أن  ويجب 

.Guillain-Barré

COVID-19 infection displays heterogeneity 
of clinical manifestations in symptomatic and 
asymptomatic patients. We report on a child with 
Miller Fischer syndrome (MFS) and posterior 
reversible encephalopathy syndrome (PRES) post-
COVID-19 infection. An 11-year-old boy presented 
with vomiting, headache, blurred vision, dysarthria, 
dysphagia, respiratory failure, muscle weakness, and 
unsteadiness. He had been exposed to COVID-19 
through an asymptomatic elder brother two months 
prior to his illness. The MRI brain showed findings 
consistent with PRES and the diagnosis with Miller 
Fischer variant of the Guillain-Barré syndrome 
was made. A cerebrospinal fluid analysis revealed 
cytoalbuminous dissociation, and a nerve conduction 
velocity study conclusively showed polyneuropathy. 
A fluoroscopy of the diaphragms found that there 
was limited movement in both. Although children 
seem to be less affected by COVID-19 infection, 
this report highlights on an important neurological 
complications that can develop in children and its 
presence should be taken into consideration when 
diagnosing different forms of Guillain-Barré.
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Case Reports

The coronavirus disease 2019 (COVID-19) global 
pandemic began by the end of December 2019 

in Wuhan, the capital of Hubei province in China. 
Millions of people have been infected worldwide. The 
novel coronavirus is mainly labeled as severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), it 
is evident that it could aggravate and or heighten other 
endocrine disorders such as Diabetic ketoacidosis and 
thyroiditis.1,2 COVID-19 is a new beta coronavirus with 
a hostile and injurious entry to the cell by commingling 
with the angiotensin-converting enzyme 2 (ACE2) 
receptor.3

COVID-19 infection has been documented to result 
in multiple systemic affections and end organs failures, 
encompassed respiratory complications are the most 
common with externalizations simulating severe acute 
respiratory syndrome coronavirus (SARS-CoV).4 Other 
studies have reported acute renal failure, cardiovascular 
failure, gastrointestinal complications and hematological 
failure as a result of COVID-19 infection.5,6 Neurological 
manifestations have been reported, ranging from 
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encephalitis, acute necrotizing encephalitis, and acute 
disseminated encephalitis have been reported.5,8,9 

In pediatric age groups, COVID-19 infection has 
been reported to be mild for the enormous majority 
of affected children with severe infection in other cases 
and with differences in the clinical embodiment as 
resembled to adult patients. There was an initial report 
of a presentation similar to incomplete Kawasaki disease 
(KD) or toxic shock syndrome in the United Kingdom,10 
which was later followed by reports of similarly affected 
children in different parts of the world. Different names 
have been used for this disarray, such as multisystem 
inflammatory syndrome in children (MIS-C), pediatric 

Figure 1 -	Nonspecific high signal intensity surrounding the occipital 
horns on FLAIR images. The MRV shows a hypoplastic left 
lateral sinus, other venous sinuses, and deep venous system are 
patent. No sinus thrombosis. The MRA study is within normal 
limits.

Figure 2 -	Bilateral cortical and subcortical patchy high signal intensity 
on FLAIR and T2W sequences affecting parieto occipital areas 
with mild involvement of frontal areas (at watershed zones) in 
both thalami. No diffusion restriction. Unremarkable MRA 
and MRV.

Figure 3 -	Systolic and diastolic blood pressure (BP) recorded during the 
first 4 days admission, showing fluctuation in both the systolic 
and diastolic BP.

Figure 4 -	Interval resolution of the previously noted lesions of PRES. 
Progressive moderate global cerbral and cerebellar atrophic 
changes and periventricular white matter gliosis. Bilateral 
putaminal T1 hyperintensities. Unremarkable MRA brain 
scan. 

headache, dizziness, hyposmia, hypogeusia, muscle 
damage and weakness to cerebrovascular strokes.7 
Additional neurological complications includes viral 
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multisystem inflammatory syndrome (PMIS), pediatric 
multisystem inflammatory syndrome temporally 
associated with SARS-CoV-2 (PIMS-TS), pediatric 
hyper inflammatory syndrome, or pediatric hyper 
inflammatory shock.10 

Miller Fischer syndrome, which is a rare variant of 
GBS that is characterized by bulbar palsy and phrenic 
nerve palsy and a clinical triad of ophthalmoplegia, 
ataxia and areflexia, has not yet been reported as a 
COVID-19-associated condition in children. Hence, 
the report considered in this paper, which is for a child 
with Miller Fischer Syndrome associated with posterior 
reversible encephalopathy syndrome (PRES) secondary 
to COVID-19 infection, presents a rare instance of 
such an association.

Case Report. Patient information. The current 
report is for an 11-year-old male child who was 
previously healthy with an unremarkable medical 
history. He presented at our hospital with a history of 
vomiting that had started 3 weeks prior to presentation. 
He was vomiting approximately 4 to 6 times a day, 
and it was effortless and non-projectile, associated with 
abdominal pain and mild diarrhea for a few days without 
any constipation, and he had mild headache. There was 
no history of fever. The child was first evaluated at a 
primary health care facility where he had a computerized 
tomography (CT) brain scan, a serum electrolytes 
test, a renal profile, liver functions tests, a complete 
blood count test, an abdominal ultrasonography, and 
a chest x-ray. All were unremarkable except for mild 
hypokalemia. The child was given intravenous fluid 

Figure 5 -	Timeline flowchart.
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therapy and non-specific supportive measures. There 
was no documentation for any COVID-19 workup at 
that time. The child’s condition partially responded to 
treatment for a few days, but shortly after, the vomiting 
recurred with mild headache, and he started to complain 
of diplopia.

Clinical findings. The initial evaluation at our 
hospital revealed that the boy had normal vital signs 
for his age, was afebrile, and was fully conscious with 
a Glasgow Coma Scale (GCS) score of 15/15; he had 
normal orientation to persons, time, and place and a 
normal fundus examination, although he displayed 
bilateral sixth nerve palsy and double vision on his 
lateral gaze. He had normal muscle tone and power, 
normal deep tendon reflexes, and the rest of his physical 
examination was unremarkable. 

Diagnostic assessment. The initial workup included a 
complete blood count, a renal profile, liver function tests, 
an erythrocyte sedimentation rate (ESR) test, a c-reactive 
protein (CRP) test, and his levels of serum electrolytes 
and procalcitonin were measured. Magnetic resonance 
imaging (MRI), magnetic resonance angiography 
(MRA), and magnetic resonance venography (MRV) of 
the brain were also completed (Figure 1). The child was 
admitted to the pediatric intensive care unit (PICU) for 
close monitoring, follow-up, and management, and the 
hospital policy for isolation precautions was followed. 

Therapeutic intervention. The child was started on 
intravenous immunoglobulins (IVIG) at a dose of 0.4 
gm/kg/day for 5 days to treat the rare MFS variant of 
GBS. By the second day of hospitalization, the child’s 
blood pressure began fluctuating between hypertensive 
and hypotensive states (Figure 3). He remained 
afebrile, was still fully conscious with a GCS score of 
15/15, and had evident bilateral ptosis and ataxic gait. 
Over the course of the day, his level of consciousness 
deteriorated to GCS 8/15 and he developed generalized 
tonic-clonic seizures, which were controlled with 
levetircetam loading, and he was kept on maintenance 
doses. His neurological examination revealed that his 
pupils were 2–3 mm in length, both were equal, and 
they were reactive to light. He had ophthalmoplegia, 
weak gag reflex, absent cough, and absent deep tendon 
reflexes. The child was orally intubated and connected 
to mechanical ventilation. His temporary hypertension 
episodes were managed with hydralazine (0.1 mg/kg Q 
4 hours PRN).

Follow-up and outcomes. Testing for the new 
SARS-COVID-19 real-time polymerase chain reaction 
(RT-PCR) was completed, and the result was positive. 
Furthermore, a workup for the possibility of COVID-19 
associated multisystem inflammatory syndrome in 

children (MIS-C) was completed, which included 
checking ESR, CRP, procalcitonin, serum ferritin, 
triglycerides, blood lactate, lactic dehydrogenase, 
d-dimer, cardiac troponin-t, N-terminal pro b-type 
natriuretic peptide (NTproBNP), and interleukin-6 
(IL-6).

The diagnosis of Miller Fischer syndrome (MFS) 
with posterior reversible encephalopathy syndrome in 
association with COVID-19 infection was made based 
on clinical presentation, radiological features, and the 
findings of a nerve conduction study.

Levetiracetam was administered at a maintenance 
dose for control of convulsions, hydralazine was used 
to control blood pressure, and the child was kept 
on mechanical ventilation and provided with other 
required supportive measures according to his progress. 
The hospital guidelines for management of COVID-19 
in pediatric age groups at that time were also followed, 
and this involved administering broad spectrum 
antibiotics (ceftriaxone and azithromycin), remdesivir 
(with a loading dose of 5 mg/kg and maintenance dose 
of 2.5 mg/kg/day for 10 days), methylprednisolone (30 
mg/kg once daily for 3 days), and a small dose of acetyl 
salicylic acid (5 mg/day).

A lumbar puncture for cerebrospinal fluid (CSF) 
was carried out and showed no cells and a protein count 
of 0.8 mg/ml (the normal range is 0.15–0.45 mg/ml) 
confirming the CSF cytoalbuminous dissociation. A 
gram stain showed no organisms, and a later CSF culture 
was negative. A nerve conduction velocity study was also 
completed, and the results were abnormal. A chest x-ray, 
a CT scan of the chest, a 12-lead electrocardiogram 
(ECG), and an echocardiography were also carried out, 
and all were reported to be normal. Furthermore, an 
urgent MRI, MRA, and MRV of the brain were repeated 
and confirmed a deteriorating condition (Figure 2). 

Over the following 14 days, the child’s vital signs 
stabilized with no further blood pressure fluctuation, 
he remained afebrile, the convulsions were under 
control, the ophthalmoplegia improved, and gag and 
cough reflexes were regained gradually. The child’s 
muscle tone showed significant improvement, and deep 
tendon reflexes were elicited. A follow-up RT-PCR for 
COVID-19 was carried out on 2 occasions, on day 5 
and day 7 since the initiation of treatment, and both 
were negative. Follow-up MRI, MRA, and MRV brain 
scans indicated that the previously reported lesions had 
resolved. Further follow-up on inflammatory markers 
showed significant improvement of the initially elevated 
markers. 
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The child’s gas exchange was maintained on minimal 
ventilation settings, and he was successfully intubated, 
initially to non-invasive positive pressure support and 
later to simple nasal cannula oxygen. Finally, the child 
was discharged from the PICU to the general ward and 
later to home with a normal level of consciousness and 
orientation, no apparent cranial nerve palsy, normal 
muscle tone, grade 4 motor power, and normal gag and 
cough reflexes.

Discussion. The PRES is associated with 
immunosuppressive and cytotoxic therapies. Prior 
exposure to a predisposing drug does not appear to be 
protective, and patients can develop PRES even several 
weeks after exposure.2 In addition, the disorder has been 
associated with both acute and chronic renal disease, as 
was the case for our patient, and medical conditions, 
such as hyponatremia or pulmonary infection, could 
exacerbate the neurological findings (Figure 4).

Although it has not been reported yet, the 
occurrence of PRES a few days after the surge of 
interleukin (IL-6 or IL-1) associated with COVID 
infection pathophysiology suggests that these kinds of 
immunomodulatory agents may also lead to PRES.

Guillain–Barré syndrome (GBS) and its rare variants, 
such as Miller Fischer Syndrome, have also been 
reported to occur secondary to COVID-19 infection in 
case series from different parts of the world;3,9 however, 
these case series were all for adult patients with few 
reports of COVID-19 associated GBS in children.4

In conclusion, cautious management of patients 
presenting with neurological manifestations with 
a COVID +ve results is highly advisable including 
complete neurological examination, CSF analysis, 
radiology and aggressive therapeutic intervention. 
Moreover, future researches on the pathology of COVID 
-19 and neurological manifestations coexistence is 
highly advisable. 
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