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The novel coronavirus (SARS-CoV-2) was first reported in December 
2019 in Wuhan, China, and has become a global pandemic.[1] The 
first reported case in South Africa (SA) was on 5 March 2020.[2] 
In late April 2020, an alert about the multisystem inflammatory 
syndrome in children (MIS-C) and adolescents between the ages of 
0 and 19 years was issued. [3] This syndrome is characterised by fever, 
inflammation and evidence of multi-organ involvement.[3] Case 
definitions have been proposed by the World Health Organization 
(WHO), the Royal College of Paediatrics and Child Health and the 
Centers for Disease Control and Prevention – most of the clinical 
and laboratory criteria are similar.[3-6] The WHO classification 
system has been adopted in SA.

Coronavirus disease 2019 (COVID-19) can present with a range 
of neurological manifestations including headache, decreased level 
of consciousness, seizures, encephalopathy and disturbance of smell 
and taste, as reported in adult patients.[1] An adult study identified 
five categories of neurological presentations:(i) encephalopathies 
with delirium/psychosis and no distinct magnetic resonance imaging 
(MRI) or cerebrospinal fluid (CSF) abnormalities; (ii) inflammatory 
central nervous system syndromes including encephalitis, myelitis 
and acute disseminated encephalomyelitis; (iii) ischaemic strokes 
associated with a prothrombotic state; (iv) peripheral neurological 
disorders; and (v) miscellaneous central disorders. In addition, 
neurological organ involvement has been described in some 
case definitions of MIS-C and encompasses seizures, coma and 
encephalitis, among others.[7] This case report describes an unusual 
neurological presentation in a child with COVID-19 who met the 
criteria for MIS-C.

Case presentation
A 9-year-old HIV-negative girl presented to the Chris Hani 
Baragwanath Academic Hospital during the first wave of COVID-19. 
She had a fever and was in status epilepticus. She reported a 
preceding 3-day history of headache, multiple episodes of vomiting, 

rhinorrhoea, cough and fever. Her temperature on arrival was 
38.3°C, she had a normal blood glucose level and she displayed 
no features of hypoperfusion. On clinical examination, she was 
encephalopathic but with normal tone and reflexes. She needed two 
doses of intravenous midazolam and two phenytoin loading doses 
(20 + 10 mg/kg intravenously) to abort the seizures. A   lumbar 
puncture was initially deferred, as she had a reduced level of 
consciousness (Glascow Coma Scale (GCS) 10: E4M4V2), and 
intravenous ceftriaxone was commenced empirically to cover for 
possible bacterial meningitis. The blood work on admission showed 
leukocytosis with neutrophilia and lymphopenia, and normal 
C-reactive protein (CRP) (Table 1). The computed tomography scan 
of the brain (CTB) was unremarkable.

Her temperature remained above 38.5°C for the first 24 hours 
of admission. On the second day of admission, she developed 
dystonia, choreoathetosis and facial grimacing with hypotonia and 
normal reflexes. The working diagnosis was autoimmune or viral 
encephalitis. Phenytoin-induced dyskinesia was also considered, 
given that two loading doses of phenytoin were needed to abort her 
seizures. She was treated with intravenous immunoglobulin 
(2  g/kg/day, administered over 2 days), methylprednisolone 
(30 mg/kg/day, for 5 days) followed by oral prednisolone (1 mg/kg/
day), and acyclovir was commenced on day 2 of her hospitalisation. 
The  CSF was acellular with normal biochemistry and without 
organism growth on culture. The CSF and blood were sent for 
testing for oligoclonal bands and N-methyl-D-aspartate receptor 
(NMDAR) antibodies. There was insufficient CSF for viral PCR 
studies. Common toxins were screened for and excluded.

Within 48 hours of admission, the SARS-CoV-2 nasopharyngeal 
swab taken on admission was confirmed as positive, and she was 
transferred to the paediatric COVID-19 isolation ward. The hospital 
did not have access to SARS-CoV-2 antibody testing at the time of 
her presentation. On day 4, her CRP increased to 257 mg/L and 
her extrapyramidal signs persisted. Her clinical presentation and 
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laboratory results were compatible with a 
diagnosis of MIS-C; she had fever, evidence 
of SARS-CoV-2, organ involvement, non-
purulent conjunctivitis, coagulopathy and 
raised inflammatory markers (Table  1). 
Low-molecular-weight heparin was added 
to the treatment because of raised serum 
d-dimers, and azathioprine was initiated 
because of the persistence of encephalopathy 
and abnormal movements.

On the 10th day of admission, she 
began to show signs of improvement. The 
abnormal movements became less apparent 
and GCS normalised. By the 14th day, she 
was ambulating independently, and able to 
feed herself and communicate. The repeat 
SARS-CoV-2 swab was negative on the 
15th day, and she was discharged home the 
following day.

Ethical considerations
Consent for the writing of this report was 
obtained from the parents. Ethics approval 
was obtained from the University of the 

Witwatersrand Human Research Ethics 
Committee (HREC ref. no. M2009101).

Discussion
To our knowledge, this is the first reported 
clinical presentation of choreoathetosis 
and dystonia in a child with COVID-19. 
It remains unclear whether the unusual 
clinical presentation in this case was a 
manifestation of COVID-19 itself or part 
of MIS-C. There have been other reported 
cases of neurological involvement associated 
with COVID-19 and MIS-C in children, 
but none has described choreoathetosis and 
dystonia.[7-9] The proposed pathogenesis 
of neurological involvement includes 
infection of neurological tissue, maladaptive 
inflammatory and/or immune-mediated 
host responses, vascular endothelial 
injury or cerebrovascular disease caused 
by coagulopathy.[10,11] Another possibility 
was phenytoin-induced dyskinesia, which 
may occur in cases with toxic serum levels, 
polypharmacy or underlying neurological 

diseases; however, it does not generally last 
longer than the serum half-life.[12,13] This 
diagnosis was considered less likely because 
the choreoathetosis and dystonia manifested 
17 hours after phenytoin was administered, 
and persisted for a further 8 days.

Case reports of two children with severe 
neurological complications associated with 
MIS-C described middle cerebral artery 
infarction in  both patients. One of the 
children had cerebral oedema and diffuse 
subarachnoid haemorrhage, and the other 
had a posterior cerebral artery infarct.[14] 
In another case series of 27 children with 
MIS-C, 4 had neurological findings such 
as encephalopathy, headaches, brainstem 
and cerebellar signs, muscle weakness and 
reduced reflexes.[8]

While CTB remains an excellent diagnostic 
tool for patients with infarction and/or 
haemorrhage,[14] it appears less sensitive in 
patients with other neurological complications 
associated with COVID-19, particularly 
encephalitis.[8, 9,15,16] Our patient’s CTB was 
reported to be normal. In contrast, MRI has 
proved much more useful both in children 
and adults with COVID-19.[17] All four of 
the abovementioned children with MIS-C 
and neurological involvement demonstrated 
possibly reversible lesions in the splenium 
of the corpus  callosum from inflammation-
induced focal intramyelin oedema.[8]

Electroencephalography (EEG) is another 
useful investigation in encephalopathic 
patients with COVID-19, showing an 
excess of slow activity even when MRI has 
failed to detect abnormalities.[8,15] Given 
these initial data, both MRI and EEG are 
essential diagnostic investigations in children 
with neurological signs associated with 
COVID-19 or MIS-C. Our patient, however, 
did not undergo these investigations for fear 
of contamination of the single MRI suite 
and limited portable EEG machines in our 
setting. Similarly, in other low-resourced 
settings, children with COVID-19 have been 
denied access to important and necessary 
investigations.[18]

The management of COVID-19-associated 
neurological disorders remains the subject 
of debate and scientific enquiry. Some 
have opted to manage these patients with 
no specific therapy and have reported full 
recovery,[9] while others have used agents 
such as mannitol to decrease intracerebral 
pressure and provide symptomatic relief.[16,19] 
In our setting, the South African Paediatric 
Critical Care Working Group recommends a 
combination of intravenous immunoglobulins 
and systemic glucocorticoids together with 
aspirin in patients with MIS-C.[20] Similarly, 
three of the four children mentioned above 

Table 1. Laboratory investigation undertaken in this child
Investigation Case Reference values
WCC (× 109/L) 35.04 3.90 - 10.20
Hb (g/dL) 13.4 3.80 - 5.40
MCV (fL) 91.8 77 - 81
Plt (×109/L) 596 180 - 440
Neutrophils (× 109/L) 29.84 1.40 - 5.20
Lymphocytes (× 109 /L) 3.82 1.50 - 4.20
CRP (mg/L) 257 <10
Oligoclonal bands Normal
SNMDAR-Ab   Insufficient sample
Sodium (mmol/L) 139 136 - 145
Potassium (mmol/L) 5.9 3.4 - 4.7
Chloride (mmol/L) 99 98 - 107
Urea (mmol/L) 4.8 1.4 - 5.7
Creatinine (µmol/L) 57 28 - 57
ALT (U/L) 39 5 - 25
AST (U/L) 110 0 - 41
ALP (U/L) 352 69 - 325
GGT (U/L) 20 4 - 22
LDH (U/L) 707 110 - 295
Troponin-T (ng/L) 18
COVID-19 PCR (nasopharyngeal) Positive
Ferritin (µg/L) 216 7 - 84
D-dimers quantitative (mg/L) 4.45 0.00 - 0.25
INR (sec) 0.69
PTT Pt (sec) 26.2 23.4 - 31.8
Fibrinogen (g/L) 3.7 1.7 - 4.2
Ammonia (µmol/L) 51 11 - 35
Toxins Negative
WCC = white cell count, Hb = haemoglobin, MCV = mean cell volume, Plt = platelets, CRP = C-reactive protein, 
SNMDAR-Ab = synaptic-N-methyl-D-aspartate receptor antibodies, ALT = alanine aminotransferase, AST = 
aspartate aminotransferase, ALP = alkaline phosphatase, GGT = gamma-glutamyltransferase, LDH = lactate 
dehydrogenase, INR = international normalised ratio, PTT Pt = partial thromboplastin time of the patient. 
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were treated with immunomodulatory agents (methylprednisolone, 
dexamethasone, intravenous immunoglobulin, anakinra and 
rituximab).[8]

Conclusion
This unique case presentation of choreoathetosis and dystonia 
highlights additional neurological signs in children with COVID-19 
and/or MIS-C. Furthermore, the road to recovery in this child 
was favourable despite the initial poor response to therapy – this 
warrants further investigation.
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