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Abstract: A consecutive neurological study of '+8 patients with the cerebral form of 

Plasmodium falciparum malaria is presented, having been under treatment at the hospital of 
Mnero, Tanzania. Diagnosis was based on neurological features and on demonstration of the 

parasites in peripheral blood. In l additional case with imported malaria the involvement of 
the central nervous system (CNS) was recorded by electroencephalogram (EEG) and cranial 

computed tomography (CT) follow-up examinations. EEG alterations in the acute phase are not 
helpful in diagnosis as well as CT studies are disappointing in the context of the severe brain 
disease. The low mortality rate of 18 per cent is due to early diagnosis and immediate begin of 
the treatment. 

lntroduction 

. Malaria is widely distributed in the tropics 

and subtropics, in European countries malaria 
is almost e.xtinct, however, epidemic malaria 
is still present in Turkey. Foreign travellers 
import malaria very often, for example, as 
many as 539 malarial diseases were observed 
in West-Germany in 1978, about 150 malarial 

patients have been treated in Austria during 
the past 10 years (16, 26). 

The cerebral form of malaria is a well

recognized complication of infection by the 
malarial parasite Plasmodium falciparum. lt 

is a dramatic and potentially fatal condition, 
which was first discussed as "febris perni

ciosa comatosa" by KRAEPELIN (1&81) • 
Later on many authors reported on malaria 
complicated by various symptoms of the CNS 
(4,7,8,9). The ciinical informations are usu

ally derived from single cases. NEIGALIGH 
described neurological symptoms caused by 
Plasmodium falciparum in 203 patients (14), 
recently 39 cases of cerebral malaria in chil

dren were reported by BERNER (1). Some 
papers are available of EEG alterations in 
cerebral malaria (6). Few neuroradiological 
findings were described (25), however, no CT 
study has been previously reported. 
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This study is made to analyze neurological

features of 48 chil dr en taken ill with cerebral

malaria and in addi tion to evaluate EEG and

CT follow-up findings in 1 adult with im-

ported malaria.

Material and methods

This study covers aperiod of 2 years (1979

and 1980) and represents a consecuti ve one.

In 5430 patients Plasmodium falciparum was

proved, in 408 patients Plasmodium vivax

and malaria were made visible by blood film.

Of 49 patierrts with cerebral malaria 48 were

Tanzanian childr en , treated at the hospi tal in

Mnero, arid 1 adult with imported malaria

was srudied at the Department of Neurology,

Univer sity Hospital, Innsbruck. The r diagnosis

in repor ted patients based on clinical fea-

tur es (lrnpairrnent of consc.iousness, acute

convulsions and loeal signs) and on blood film

or thick srnears of the blood contained abun-

dant numbers of Plasmodium falciparum.

Cerebrospinal fluid examination was done in

all patients to differentiate meningoen-

cephalitis of other origin. EEG and CT

follow-up studies were made in 1 patient. CT

scans in the transverse axial plane were per-

formed on a "Delta 25" Scanner using a 256 x

256 matrix.

Our patients with cerebral malaria were

treated with Chloroquin 20 mg/3 kg/ KG im.

initially, repeated after 12 hours and given

three times on the second day, twice on the

thir d day and once on the following days,

Dexamethasone was used in management of

cerebral edema.
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Results

From 5430 patients infected by Plasmodium

falciparum 48 patients developed cerebral

malaria (0,88 per cent), The monthly distri-

bution of 1979 and 1980 is shown in table Ia

and Ib. The distribution of age shows that

malaria in endemie regions is interpreted as ,a

children's disease, Table 2 demonstr ates the

age peak between the first and third year of

life.
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Monthly distribution of 2855 malarial

diseases in 1979
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Table Ib

Monthly distribution of 2983 malarial

diseases in 1980
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Table II 

Age-distribution in 48 patients with 

ce r ebral malaria 

The neurological features of the 48 children 

are subdi vided in table 3. A sudden onset is 

described in 39 patients. Initially, acute ge

neralized convulsions linked to hyperthermia 

are the most frequent symptoms. The im

pairment of consciousness ranged from acute 

confusion to somnolence, stupor and coma. In 

�32 ·tases coma developed, which was rever

sible in 23 patients. Local signs were seen in 

25 per cent, but only in one case left hemi

paresis remained. Organic brain symptoms 

were observed in 10 patients. Meningeal 

signs occured in 8 patients, 28 children com

plained of a headache. 

Table lil 

Outcome of 48 patients with cerebral Malaria 

Sequels 

No residuals 

Organic br ain syndrome 

Hemiparesis 

Residual epilepsy 

Deaths 

number 

32 

5 

l 

9 

Special interest on our part led to table 4, 

which contains the outcome of the 43 chil

dren infected by cerebral malaria. 9 patients 

died with the signs of a bulbar-brain-syn

drome. A reexamination after six months of 

the acute illness revealed 32 patients without 

any defect, one child showed slight left hemi

paresis and residual epilepsy was diagnosed in 

one patient too. In 5 children symptoms of an 

organic br ain syndrome were found. 

Table IV 

Neurological findings in 48 patients 

with cerebral malaria 

Acute convulsions 34 70,896 

Coma 32 66, 7 96 

H yperthermia 44 91,7 96 

Headache 28 58, 3 96 

Meningeal signs 8 16, 7 96 

Local signs 12 25, 0 96 

Organic brain syndrome 10 20,8 96 

Sudden onset 39 81,3 96 
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27 patients underwcnt lumbal puncture to 
exclude meningoencephalitis of ar.y origin. 

The case history of the adult wi th imported 
rnalaiia is gi ven in de<:ail. The 29 ye.or-old 
man was on holidc:y in Togo, We::;t-Africa, 
from August 27.nd u,til August 30th, 1980. 
Chemoprophylnxis (FansidarR) was taken on 
August 21st, on the 23rd, 29th and 31 th, one 
,ablet each :ime. On September 5th he was 
referred to a hospital because of fever. 
Hepatosplenomegaly of unknown origin was 
diagnosed and treated wi th steroids and a 
fixed dose combination of trirnethoprim and 
sulfamethoxazole. After recovery the patient 
was discharged on October 3rd. Th�ee weeks 
!ater, the patient was referred to our hospital
because of increased impairment of con
,ciousness. Confusion, stupcr and Jater on
coma developed. Slight left hemiparesis with
hyperreflexia and bilateral pyramidal signs
were found. After 4 hours myodonic jerks of
trunk and limb musdes were seen. In the face
of the evidence of Plasmodium faJ.ciparur.i in
the blc,od film Chloroquinth�rapy was started
and the patient recovered promptly. At di:,
charge cerebellar disorders and organic brain
symptorns remained.

The iliustration !a shows the EEG at ad
mission. A diffuse 2,5 - 7/sec. - slow activity 
was recorded. Seven days later, slow 8 -
8,5/sec. - acti vi ty but no definitive ab
normali ties were seen (Ill1Jstration lb). 
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Fig. la 29 year-old man, EEG at adrnission: 
diffuse 2,5 - 7/sec slow activity. 

--··-_;·----- --··------, 

Fig. lb EEG recording seven days after 
admission: S!ow 8 - &,5/sec activity, but no 
definitive abncrma!i ties. 

CT studies were normal except a slight fron
tai atrophy. 

Discussion: 

The frequency of cerebral malaria in relation 
to all reported Plasmodium falciparum in
fections is 0,88 per cent, in comparison with 
other papers this percentage is low (7, 11). 
The incidence and frequency of cerebral 
malaria between the first and third year of 



lüe, as table II demonstrates, is substantiated 

by following facts. Newborns recei ve mero

zoi tes-blocking antibodies of the lg G type 

via Placenta. This passive immunity de

creases during the first months. Under 

further production of Jg M antibodies the 

infants are not able to synthesize lg G (5, 28). 

However, recent studies suggest that Plas

modium faiciparum may preferentially invade 

young rnetabolically active erythrocytes (13, 

15, 19). PASYOL (1976) found out that ery

throcytes containing fetal Hb F are more 

resistant to infection by Plasmodium falci

parum than those containing adult Hb A. 

After diminution of passive immuni ty and the 

shift from Hb F to Hb A the critical period 

for the chi!d s-i:arts. 

Cerebra! malaria in reported children has an 

abrup, and dramatic onset. Headache, iever 

and tonic-clonic convulsions are the most 

frequent symptoms of the acute stage. Yery 

often, acute convulsions introduce the coma

tose state. The invasion, alter ation and de

struction of red cells by malaria parasites, 

systernic and local circulatory changes and 

immune phenomena are probably all im

portant in the pathophysiology of cerebral 

malaria. This species also induces physical 

changes in parasitized cells resulting in intra

vascular coagulation. Complement activation 

should be added to the pathogenetic 

mechanism too (3, 17, 19, 20, 24). The im

·pairment of microcirculation of the CNS

result in diffuse cerebral dysfunction and

lead to brain edema and increased intracrnial

pressure (2, 27).

lt should b pointed out, that common con

comitants of cerebral malaria, which are 
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often seen in some other parts of the world 

(12), do not have a decisive significance for 

differential diagnosis in reported patients. 

However, postmortem findings showed in 2 of 

9 cases pul monar y invol vement which was not 

proved in clinical condition. Diarrhoea, vo

mi ting ar.d abdominal pain wer e seen in 14 

patients as an evidence of obstructed splan

chnic capillaries. In association wi th reported 

cases blackwater-fever was found in none of 

the patients. 

Cerebral malaria occurs in higher frequency 

in persons not immune to this parasitic con

dition. Adults, usually foreigners to endemic 

areas, ha ve their first exposure during ,em

porary residence in a rnalarial zone. The 

cerebral malaria in adults develops when they 

have had symptoms of Plasmodium falci

parum for more than a week. Fever, 

headache and influenza-like symptoms 

precede, and then neurological symptoms 

appear as i t is demonstrated. In our case the 
antimalarial chemoprophylaxis was insuffi-

cient, however, according to our experiencies 

the prescribed dosis might be inadequate. 

EEG abnormalities in the acute phase of 

cerebral malaria are described by COLLOMB 

(6). lt is discussed that the EEG alterations 

are caused by hypoxic, metabolic and toxic 

disturbances. The EEG features were highly 

correlated with the neurological findings and 

envolved quickly after oppurtune treatment. 

No CT studies of cerebral malaria has been 

previously published. The CT scans of our 

case showed no abnormalities except a slight 

frontal atrophy, which might not correlate to 

the CT features of cerebral malaria. Cor-
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responding to the neuropathological data no 5. Cohen, 5. (1979): !mm uni ty to malaria.

particular findings can be expected by CT. Proc. Roy. Soc. Lond. 200, 323. 

6. Collomb, H., Dumas, M., Girard,

One of the remarkable features of cerebral PL.(1977): Section V Parasitcsis of CNS in: 

malaria is that survivors are free of residual Handbook of Electroencephalography and 

disability although exceptions do occur (7, 21, 

25), in this study only in 2 patien!s residual 

findings were observed. 

In various reported series the mortality rate 

ranges between 48 and 29 per cent. Cerebra! 

malaria is considered to be a medical erner

gency and indudes supportive measures. 

Antimalaria! therapy and Dexamethasone 

should be given as soon as possible (10, 18, 

22, 23). The treatment by high dose of 

chloroqµin - as mentioned above - showed no 

other than usual side-effeets. Together with 

the early diagnosis and the immediate begin 

of therapy it may even have contn.buted to 

the remarkable low rnortality rate of 18 per 

cent. 
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