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Delayed Cerebellar Ataxia: Neurological sequelae of Malaria in an Adolescent Girl
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Abstract

Background: Malaria remains a serious infectious disease causing a high rate of morbidity and mortality. Whereas cerebral malaria 
and other neurological sequelae have been described among under-fives and adults, a case of delayed cerebellar ataxia has not been 
published among adolescents in Uganda.

Case Presentation: A 10-year-old, HIV- negative girl who initially presented with severe headache and new-onset seizures, who 
developed severe cerebellar ataxia and vertigo on Day 14 after treatment. Notably, she had no other risk factors for cerebellar ataxia 
and had a normal cerebrospinal fluid and a normal CT-scan report. She was treated with anti-malarial medication, anti-convulsant 
therapy and antihistamines. She was discharged home in a stable condition.

Conclusion: We describe a case of delayed cerebellar ataxia in a 10 year-old HIV negative adolescent girl after completing her course 
of anti-malarial treatment. This case highlights the need of immediate follow-up of adolescents with cerebral malaria since they may 
present with delayed cerebellar ataxia.
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DCA: Delayed Cerebral Atrophy; PNM:Post Malaria Neurological 
Syndrome; CSF: Cerebrospinal Fluid; RDT: Rapid Diagnostic Test

Background

Severe malaria can mimic many other diseases that are also 
common in malaria-endemic countries. Severe malaria is clinically 
characterized by confusion or drowsiness with extreme weakness 
(prostration). In addition, the following may develop: Cerebral 
malaria with generalized convulsions, pulmonary oedema, severe 

anemia, renal failure, hypoglycaemia, metabolic acidosis, circulato-
ry collapse/shock, spontaneous bleeding and laboratory evidence 
of disseminated intravascular coagulation (DIC), and macroscopic 
hemoglobinuria hyperthermia. Serious complications can arise 
in Plasmodium falciparum infection and also rarely in Plasmodium 
vivax. They may sometimes develop suddenly over a span of time 
as short as 12-24 h, and may lead to death if not treated promptly 
and adequately. In adolescents, convulsions due to malaria must be 
differentiated from acute bacterial meningitis and other causes of 
seizures such as electrolyte imbalance or metabolic insufficiency.
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Case Report

A 10-year-old adolescent girl was referred with complaints of 
2 weeks history of headache, malaise, non-bilious vomiting and 
generalized tonic-clonic seizures which had lasted two days. Her 
symptoms were associated with generalized weakness, inability 
to sit or stand without support, slurred speech, and altered men-
tation but no loss of consciousness. Prior to referral to our health 
facility, she was treated for P. falciparum malaria with Artesunate 
and Arthemether- Lumefantrine without improvement. The physi-
cal examination on admission was normal with an exception of her 
CNS which showed a broad swaying gait with intention tremors 
and failed nose to finger test. There was also increased tone in both 
upper and lower limbs with brisk reflexes, however she had nor-
mal sensation. Her repeat blood tests were for positive malaria on 
a rapid diagnostic test (RDT), although the thin film was negative. 
The findings of a full blood count, liver function tests, renal func-
tion tests, and vitamin B12 and D levels were normal. Brain CT scan 
done reveal normal findings.

She was diagnosed with Severe Malaria and delayed cerebel-
lar ataxia and managed with intravenous Artesunate at a dose of 
240mg 8 hourly and then tablets of athemether -lumefantrine. She 
also received 100mg/kg of Ceftriaxone daily for 10 days as prophy-
laxis for bacterial sepsis. During her admission, various consultants 
including child psychiatry, physiotherapy; pediatric neurology and 
the rhino laryngology teams. In view of her excessive dizziness of 
the ENT made a diagnosis of Central vestibulopathy and she was 
started on antihistamine cinnarizine. Cinnarizine is an antihista-
mine and calcium channel blocker of the diphenylmethylpipera-
zine group. It is also known to promote cerebral blood flow, and so 
is used to treat cerebral apoplexy, post-trauma cerebral symptoms, 
and cerebral arteriosclerosis. However, it is more commonly 
prescribed for nausea and vomiting due to motion sickness or 
other sources such as chemotherapy, vertigo, or Ménière’s disease 
[1]. She was discharged 23 days later with improvement in the CNS 
signs and she was to continue her physiotherapy from a nearby 
health facility.

Discussion and Conclusion

The patient’s acute symptoms began 14 days after completion 
of her first course of antimalarial treatment. The patient was dis-
oriented, intermittently awake, and obtunded but was arousable 
and unable to communicate. The neurological symptoms and signs 

lasted for 12 days, during which time no other new adverse events 
occurred [2]. The clinical manifestations of post malaria neurologi-
cal syndrome (PMNS) in this case are consistent with the descrip-
tions offered by Nguyen., et al. [3]. It is unlikely that the patient’s 
symptoms were due to the toxic effect of antimalarial treatment, Vi-
tamin B Complex or the antibiotics provided. She was treated with 
artesunate for 3 days, followed by a full course of coartem. The first 
description of PMNS appeared only recently, in 1996 [2]. There-
fore, there is some speculation regarding whether PMNS is a true 
distinct clinical entity and not a consequence of malarial cerebral 
damage or neurologic sequel to antimalarial therapy [4,5]. In this 
case, we found evidence of cerebral malaria, and we administered 
antimalarials and anticonvulsants as well as antibiotics. We had 
another differential diagnosis of delayed cerebellar ataxia because 
of her typical presentations. Studies of a rare self-limiting postin-
fectious complication of malaria—delayed cerebellar ataxia (DCA), 
which was first identified in Sri Lanka in 1984—may provide clues 
to the etiology of the neuropathologic process responsible for post 
malaria neurological syndrome(PMNS) [6]. In DCA, the serum and 
CSF concentrations of certain cytokines, including TNF-α, IL-2, and 
IL-6, are elevated, and a favorable response to corticosteroid thera-
py supports the possibility that an underlying immune mechanism 
is present. The selective focal cerebellar ataxia of DCA, however, is 
distinct from the diffuse constellation of symptoms seen in cases 
of PMNS, which supports a lower, more subtle degree of antibody 
cross-reactivity in patients with PMNS [6]. Idro., et al. in Uganda 
have described neurological manifestations among children dis-
charge from hospital [7]. Cerebral malaria is the most severe neu-
rological complication of falciparum malaria and a leading cause 
of death and neuro-disability in sub-Saharan Africa [7]. In a retro-
spective review by R. Idro., et al. they found that deficits in motor 
function, behaviour, vision, speech and hearing or epilepsy were 
major long-term sequelae. Two main patterns were observed: a) 
immediate and, b) late-onset deficits. Some deficits (e.g. blindness) 
resolved, others (e.g. loss of speech) showed little improvement 
over the follow-up period, while some (e.g. behaviour problems) 
developed long after exposure. Post malarial neurologic syndrome 
(PMNS) are known entities for decades. The important neurologi-
cal sequelae (PMS) in survivors of cerebral malaria may include 
psychosis, cerebellar ataxia, hemiplegia, peripheral neuropathy 
and all show complete recovery on further follow-up. Delayed cer-
ebellar ataxia is a new PMNS observed in the Ugandan context. The 
ataxic symptoms in our patient appeared after an afebrile period of 
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14 days and neurological examination revealed no other abnormal-
ity except a cerebellar syndrome interfering with normal gait and 
speech. Among children followed up in India, the lower limbs were 
affected more than the upper limbs and the mean delay between 
the onset and fever and onset of cerebellar ataxia was 13 days [8].

To our knowledge, this patient’s delayed cerebellar ataxia has 
not been described among adolescents presenting within 14 days 
of having cerebral malaria in our health facility. The patient had 
complete neurological recovery when she was discharged at Day 
23 from the day of her admission. As the epidemiology of malaria 
changes particularly among older children and adolescents addi-
tional studies are needed to ascertain the epidemiology and patho-
genesis of delayed cerebellar ataxia. The epidemiology and patho-
genesis will only be revealed in high malaria prevalence areas and 
when we have a higher index of suspicion for DCA.
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