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Cerebr�I malaria in Tanzani�'. lts e!i)idem ology, clinical symptoms and 

neurological long lern, sequelae in the light of 66 cases 
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ummary A o,eurological study of 66 patients wich �e cerebral förm of Plasmodium falciparum malaria is presenced. The patiencs were diagnosed, crea_l/td and re-exlun.ined ac ehe Mnero Hospital, souch-easc Tanzania. Epidemiological aspeccs, neurologi�al sympcom� and ehe resulcs of re-examination wichin six m�mehs of discharge from hospical are d scribed. Ali;hough ehe morcality rate was low, some degr� of neurological disability could be ececced in lal number of children ac ehe follow-up exanunaoon. 
lntroductiou 

In European countries indigeneous malaria almost extincc (BÖRSCH ec al., 1982) buc forei� cravellers frequencly import malaria (BRUC�­CHWATT, 1982). In West Germany ehere has been lt steady rise in ehe number of imported cases from 3� per year in 1963 eo 539 in 1978 (WEISE, 1979). 43·3°/il of ehese casc;s were Plasmodium falciparum infectiod! and, accordµlg to WEISE (1979), almost 5% of ehe� imporced Pi falciparum infections were fatal. _I Cerebra! malaria is one of ehe mose ehreaceninplasmodial infections. Ie was first described as "febrl perniciosa comatosa" by Kraepelin (1881). Marif auchors reporced on malaria complicaced by vario�s symptoms of ehe central nervous system (BoscHES, 1947; DAROFF et al., 1%7). BERNER (1975) reporti 39 cases of cerebral malaria in children and WARRE 
ei al. (1982) reporced a series of 100 patients wi, cerebral malaria in Thailand. Some auehors studi 1,
EEG alterations in cerebral malaria (COLLOM , 1977), buc few neuroradiological findings have be described (VIETZE, 1978). 

1 Materials and Mcthods At Mnero Hospital, Tanzania, 8456 cases of malaria we e diagnosed byj thick film examination during ehe three-ye r period 1979-�981 but in many cases ehe thin lilms were us! for funher differcntiacion. Of these 8456 cases, 541 (6·4�' ) were P. viva:.I and 7915 (93·6%) P. fa/ciparum. 66 (0·83%) f eh.e 7915 P -
i

lciparum patients developed cerebral malari . Diagnosis of cerebral malaria was based on clini 1 fearures (im ainnent of consciousness, acute convulsiolls and focal cerybral signs l, positive blood slide and exclusicl of septic or �eptic meningoencephalitis by examinaeion , i ehe cerebrospmal fluid. Monehly rainfall was measured at t e �!=a-�.\1ission Station Mnero, Discrict Nachingw 
1

, 
Epidemiology In non·· une individuals cerebral malaria occurs at 1 ages, but in ti loendemic areas it mainlv strikes children 1 sehan five yea I old (M.-\NSON-BAHR, 1982). This age distrib '.cion can also be seen in ehe 66 patients treated ac ,\foe o Hospital. 

Table 1-Age distribution in 66 patients with 
cerebraJ malaria Age (in years) No. of patiencs 0-0·5 0 

0·S-1 9 1-2 22 2-3 20 3-4 8 
4-5 5 5-15 2 15+ 0 66 

T e peak frequency is becween ehe second and third vear of ag ; no cases were observed in newborn babies and infants aged l less ehan six months. Fig. l shows ehe monthly distribution of all malaria infecµons ac Mnero Hospital from 1979-81 Meh a clear 1 ma.-tilnum in February eo J une; this is related eo ehe dimate in siucherh Tanzania. The wec season starts early in Decembcr wich ehe first big rains early in January and secoqd peak at ehe end of .\1arch/ April . .'\bout mid-May ehe rain psually smps completely. The incidence of cerebral ma!aria is nigh during ehe rainy season and continues so for a fur �r cwo monrhs (Fig. 2). The average fatalicy rate of all cere ral malaria infeccions was 18·2%. The staple food is maiz and flllller which are harvested in May eo June. The man s before harvesc are often characterized by lack of suffi ient food and we found ehat ehe incidence of diarrhoeal disea es and anaemia in children reached its peak during ehe rain. season. In addition to ehe intensity of P. fa/ciparum infec ion, malnurrition. diarrhoea and anaemia seem ro play a de isive role in rhe ouccome of cerebral malaria. 
Observations 

Clin cal sympcoms T e first symptoms of cerebral malaria in ehe pati nts treaeed ae 1\-lnero Hospital were hyperpyrex­ia, adache, vom�ting and restlessness. Their onset "197 -1982 - Voluncary Agency Hospital .'vlnero, Tan­zania 
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was usually ab
�

l;)t and dramaric. .'vlany children 
deve!oped convuls1ons, foUowed bv a coma with all
ehe signs of :ru9_brain syndrorne." but some .::ases
showed lareralizamon. In all 66 patienrs blood slides 
were positive for P. falciparum.

Lurnbar punc e ofren revealed a raised CSF 
pressure a slighc o moderace positive Pandy reacrion 
and, sporadically 1 lymphocyres. The frequencv oi 
cerebral sympcoms in all the patiems with cerebral 
malaria who were dmitted ac Mnero Hospital during 
ehe three years period 1979-8 J was as follows: 
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Table ll-Results of tbe re-examination of 66 patieJts 
witb cerebral malaria within six montbs of discha'rge fr Im
hospital 1919-81 

Finding No. Percencage 
No residual symptoms 39 59% 
Organic psychosyndrome 5 7·5% 
HcmiparesiSjbemihypaesthesia 3 4·5% 
Residual epileptic fits 2* 3% 

with residual hcmiparesis l 1·5%
Death in bulbar brain 

syndrome 12 18%
Patients not seen 5 7·5%

*includes one who also had hemiparesis.

Table II lanalyses the results of re-examination f 
the 66 children who had suffered from cerebtjäl 
malaria. 12 childrcn died with signs of bulbar b� 
�vndrome. Rc-c."<allllllation within six monchs Rf 
discharge from hospital showed 39 children to � 
completely free from Symptoms; five children hatl 
signs of slight to moderate organic psychosyndromg, 
three had spastic hemiparesis, rwo suffered from 1:a 
residual epilepsy and one of these also showed slig#t
paresis of tHe left arm. Five children could not be s

l

1 
at the follow-up examination. 

Conclusions 
Cerebra! malaria is a life-threatening infection wiili

P. f alciparwn. In holoendemic areas the peak a�
distribution is berween two and three years. There is l� 
direct correlation between morbidity/morcality ?Jf 
cerebral malaria and climare, supply of staple foods lh 
rural areas '!'l'here agriculture is run on a subsisren4e 
level, diarrhoeal d.iseases, decompensaced anaemias 
and malnutrition. The onset of cerebral malaria ·· 
children is usually very abrupt and dramatic. II 

In various series reported the mortalicy rate rang& 
from � to 50% (BERNER, 1975; �NSON-BAH�, 198�; 
W ARRELL er al., 1982). In our senes of 66 children 1t
was 18%. The percentage of cerebral malaria in ai(J
parasitologi�ally proved P. faiciparum infections wJ�
0·83% which, compared with l ·5% in similar reportf 
(DAROFF, 1967; MADECKI e.t al., 1966), appears to !:Je
low. The main reason seems to be the simple but we� 
distribuced medical infrastructure of Tam:ania wi 
first aid posts and dispensaries. 
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Jrhough in this series of children suffering from 
cerebral malaria and treated in a rural East African 
hospital, the morraliry rate was rather low (18%), the 
pereencage of children in whom some degree of 
disa'biliry could be detected, in a neurological concrol 
examination wirhin six monrhs of discharge from 
hospital, is fairly high. This seems eo confirm that the 
true rate of disability resulting from cerebral malaria 
is ltigher than usuallv assumed. 
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