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A consecutive neurologicaf st11dy of 66 patients wltl, the cerebral.for m of 

plasmodium falclparum lnfection is presented f1aving bce,� diagnosed,urulcr treatmcnl and 
reexamined at the hospita/ M11er ,, South-East Ta11zania. 811.dde epidemiological aspecrs all(/ 
t�e patho/ogy 9/ cercbral 111:1/aria. it's clinical-neurolugica/-symptoms, it's therapy a,1d 
the results of reexamlnat-on within half a year after clischarge from the lwspital are 
dterlbed In detail. 

latroduttion 
Malaria is widcly distnbuted m tropics anti subtropics; in European countries malaria is almost extinct ( S , 38 . ?9 ). However, 
foreign travellca import malaria very ofkn (7.13,18,2S,27,4' 1 50,5 1 .S2). Ln Wci.t-Germany
there is a sleady rise of such imported cases from 30 per year in I 96J to 539 cases in 1978 as tahie 1 �hows (51). 43,3%of thes� cnscs wen: plasmodiurn l'akiparum lnfections. According to WELSE (51) almost ·s % of thesc im�ortcc.1 plasmodium faciparum IQfections ondoJ fotal ly.
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dium falciparum infecli0n. lt has bccn 
ctes�ribed fi(�t as "febris perniciosa comato_;a" by f RAEPELIN (l-18 I) . Later on many authors reporteJ Oll malaria complicatcd by various syrnptoms of thc ccntral 
ne�v,)us systc111 ( 1 1, 1 2,15,16,36). In 1975 3:1cas!S of ccrcbral malaria in chitdren were rcJonetl by BERNER (2) . In 19, l 52 cajCS of cerobral malaria wero dcscribcJ hy 
NAiPARSTF.!� et al. and In 1982 n scrics of J00 putic ts with ccrcbrnl maiaria was rer,hrted by WARRELL et al . l'rnm Thaila11tL Son o pnf)ers are avuilahle or 1\Jl.<i nltbrnlio1p1 i11 l:crchrni 11111l11ri11 (1,11). 011ly l'c,� nouroruc.l ologkal findi11gR nro do�criholl { 1,4'/), 
�:pi�emiolou 
Whereu in 11011-immunc individuals cerebrol mah�ia occurs at all agcs, in holqendcmic ar�ali, i. c. areas in which 
mor'e than 7 % of the children between 2 and 10 yeads of age show a splenomegaly aodlthe adult havc uo morc splenowegaly, 
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cerebral malarin strikes preferentially in cbildrcn under 1 years of agc (2,'.l2). This age distrihution can also i-1,•;irly ho secn in tbe 66 paticnts treated at Mnero Hospital,as table 2 showi. The pcak lies betwccn tho 2nd and 3nl ycar of ugo. No c11�ui1 could bu olm:rv,·d in ncwhorn and infunts aged less than half a , ear. This is substantiated by followmg facts: Fetuses receivo merozoites-blocking antibodies of thclgG type via thc Placenta. The passive immunity decreases duriog the first month of life. Under fnrther production of lgM antibollies the lnfonts are not ablc to synthesize lgG (10,�4). However, reccnt studics supi;est that plasmodium faciparum may pr..:fcrentially 
invndo 1ne1„hnllcj1 llv 11,•1, vc r1·vtl1 rnvyt<1� (3,,,t,42). PJ\SVUI. (1 1) 111) 1'0111111 out lhnl orylhrorylf'l'I ,·1111l1lin1111t frt,il l lhl-' 11ro 1n11r�ro11lstnnt to i11fcrqo11 hy l'l,1�11111dlt1111 f'ului purum tha.n tho!ic contui11ing udult HbA. After <lirninutfon or passiv� irn1111111ily nnd tho shift front llhF li> lll>A Lhc critkal period for the child starts (37)

At Mnero Hospit 1, Tanzania 8456 cases of malaria were parasitologically diagnosed during the 3 years period 1979-1981 by mostlythick film method by (the methods of thickfilm,) but in many cases thin film method was used for further parasitological differentiation. Out of these 8456 cases of malaria 541 (6, 4 %) were Plasmodium vivax infections and 7915 (93,6 %)were Plasmodium falciparum infections. Out of these 791 S patients infected by Plasmodium falciparum 66 (0,83 %) developed cerebral malaria. 
Table 3 show� the seasonal and monthly distributi n of all malaria infections at Mnero ospital from 1979-1981. lt sbows clearly a maximum of frequency in the months Fqbruary to Ju11e, a fact which closel y corr�l ates to the cl imatic situation in South-East 'iI'auzania. The rainy season starts early in December with a first precipitation maximal early in January and a second at thc end of March/April. At the Iatcst arou11d ,mid-May rain stops completely. As table 4 i;hows the incidence of cerebral malaria i� high during the monthsof tlle rainy seas9n and continues t0 stay high for two more months. A very h�h mortality rate could be obscrved dunng 
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the months May and Junc (36% and 40%). rcspcctivcly. Thc avcragc mortalityrate of all ccrchral malaria infcclions was 18,2%, Animportant cau�e fo; this phenomenom seems 
to hc thc fact that thc pcople of SouthernT111m111i11 cultiv111c thcir llcld11 on a suhsistenw level. The stable food is maizeand millet which arc harvested in May and in June. That means that the months before the harvest is brought in, are in many cases characterized by lack of �ufficient 1food. On top of that we foui'id out tliut thc morbidity rate of diarrhcal discasds and dccompensated unaemias in eh ildren h.us its pcnk during lhc rainysen�on rnontt\R. ßcsirlc the intcn11it Y of 
l'lll�lll•Hfllllll rnlclplll'IIIII 111ru�:111111 lhONC lhrni, t•111Hliti111I.� - 11111l1111lrili1111, diurrhcu, 1111110-111111 - 11cc111 tu plny II dci:i.�ivo rolo In tho u111uo111c of curchrnl mnlnriu. 
Pnthology 
The disiotegration of parasitizcd er} throzytes plays thc decisivc role in pathogenesis of the damag of different orgau� (43). lt . leads to the li t eration of s11b�tanccs wlth · toxinlike effeqts �4,31) Tl1is chaoges tht rheological prop&ttes of tbe parasitized erytbrozytea (33,34) and causes impairment of tbc microcirculli.tioo in various organs, e.g kidney, luniz t>ut especi.1lly the brain(3 ,4,24,26,29,3J ,43,4S,46).
The braio of patients wilh cercbral malaria show� edem1, a diffu'>e hyperemia, petcchial hcinorrhag�g into thc whito substance and ldensely packed erythrocytes witbio the lumen of capillaries aad venulea (42,46) • This stasis is thougbt to be the main cause · for tho brain dema and hemorrhagot into the orain (43). 
Clioi al Symptor-The first �YtnPitoms of cerebral malaria in the 'patients trea,ed at Mnero Hospital were byperpyrfxia; headache, vomiting and · restlessness. T!ir pnset usually was abrupt and dramatic. Soon rnany children dovel" oped convulsio s, followed by .a .. coma with all the signs 1of midbraln syndromo andsomo cases showed latcralizatioh. 
In all 66 pati nt11 blood slide was positive for Plasmodi falciparum. The lumbar 
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J)uncture rcvcalcd in n higb ,,c:rcentuge a raised CSF pre,sure a slightly to mo:ierately positive pandy reaction and sporadicall y lympbocytes. 
Tablc 5 sbows tbc breakdown of symptoms of all the p1tients witb cerehral malaria who werc adrnitted at Mocro Hospital duriog the 3 years period 1979-81 : 16 had foc11.t signs as hemiparesis, hemihypaestesis or focal epileptio fits. 42 sbowed geoeralized convulslons. 48 patients developed a coma. 
COLLOMB (11) described diffuse EEG abnormalities in tbe acute phase of cerebral malaria. Hypoxie distuTbance are d iscussed as possible cause. Th� computed tomoAraphy performed in one patient sufTering from imported ccrebral malaria did not show any relevant pathological findings. De�pite midbrain syndrome phase 2-3 ( 1 ), Th1s shows that a�ditiona I electroneurological and neuroradiological ex a rninations are of the o�ly limited diagnostic value. 
Table 6 contains the result of the reexamination of th� 66 children who had sutTcrcd from cerebral malaria. 12 children dicd with the signs of bulbar brain syndrome. The reeximination within half a year after discharge from the hospital showcd 39 children completely free of any symptoms, S had signs of a slight to moderat� organic psychosyndrome, 3 had a spast1c ht.:miparesis, 2 children suffered from a r�sidual epilepsy and one child with a res!�ual epilepsy j showed also a sl ight parcs1� of the left upper limh. 5 c.:hildr-:n 1,a11ild not hc i11 ·lullcd i11to lhc 1'11llow up ciu11nh111tion. 

'Docisivc for thc ourRe or ccrohrnl malnrin ,11 lhc nppllCl\tlon of schiznntozilloN enrly ns ('(l88lhlc (k,17,t Q,21,29 .32). U LiNTI LI N 1 ( l \179) .�r�cvn\tne11ds tho soile usc or Q11i11i11, 25ml(/k1t. �YW9lght per 21 hours in un Lv. urip or · luc◊tic•5%. Slmil rly importune urc suppor'tlvc l\lel\Surcmcnts (17,44,53) likc trcaling a concomitant anaemia, application of Diuzc-_pam 
I 

or,Phcnoba�bital in the case of convulstons, correction of renal insufficiency and 'kcoplna an acldo�is und er cool rol or, i f • 11tcc11ary, to statt positive presaure broathioa (17 ,3�) 

air. 1,1,d, 'J. Yol. 29 (2) ·1u11e, 1983, 

AL Mnero Hospital a simple scbeme was worked out in ordcr to cnsure an etlicient therapy of cerebral malaria which could be carl'ied out p roperly bv paramedical staff of the I hospital. Table 7 shows this scheme: Cbloroquin basc is given in a dosage of 5r7,5 mg/kg bodyweight i.m. (23), i.e. 0.5 ml per 3 k g  bodyweigbt i.m. This dosc is to be grven •immediately after estiblisbiog the diagnosis and has to be repeated I hour and 12 hours aftor the flrst injectionl. On tbe 2nd and 3rd day this intramus':ular dose has to be c ontioue4i twice daily. At the same time 3 mg DexainetlJaso�e/kg bodyweigbt are admioistered i. m. In the c:a,e of epileplic coovul,bns the �atient gets Diazepam 10 mg 
i. m . If necessary an i. v. drip bas tob:i established for r,hydra1ion , blood transfusion. i. v! application of Digitalis andrep�ated i. v. administration of Diazepama'ld Dexamet'1asone. Patients in comatoseatate have to get NG-tubes for fcedingpurl?oses a11d uriaary cathcter for checkiogoutJ)ut.

1 Summary 
C-:rebral malaria is a lifetbreatening course of a Plasm,ldium falciparuin infectioo. In holoendemic areas the age distribution shows its pcak between the 2•1d and 3rd year of age. As we cou ld see I here i!l a direct correlation be'lwecn 11;1.orbidity/mortality of cerebral mal�ria and ql imatic con<l it.ione, s11pply nf staple fooll itl rural arcas wltorc agricullurc ls ryn 011 u ft1h�i�te11co lcvel, _furth1,:rmorc (]iarrhonl uisc ,es, Ul'COlllJ)CllSlltl.ld llllllCllli11 and \ malnutri ion.
The onset of �crehral malaria in chil<lrcnis 1iruully vorf 11hr11pl u11d dr,1111111i1:.
111 �nriou,; rcttortcd scrics 11wrtal il y ra111•.,·s l'rom 4-4K'.1/., ('.2 • .1�,4X) In 11111" SC i,·s or 6h childrcn it was· 18�'.�. Thc (ll'r,cntap.c of �crcbrn 1 111 ilaria 11f al I par,tsitolo·:ic.:a 11 y provcd Plasmodium rakiparum i11l\:dio11s was 0,83% wh\c.:h, c.;,,mpar.;d wit.h 1.:--�{ in �imHar report1 (12,28), app�ars tn b.:! l0w. Tftc rnain r '\<;011 !-.ccm-; to h;: 111,; vcry siint�lc hpt CIISU mcdical i11r,·.1:,l(IICllll'l' or 'I anzauia w th lin,t Aid l'ost:, a11d l>ispcnsarics . 
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In arcas, in whidt r.:si�fancc to 4 ami110-
qui1101ine (8 19,40) dl'CS not yct exist, 
Ch loroquine i� stil I the frrst drug of 
choicc-as'. sch izonto;,idc-in thcrapy of ccrcbral 
malaria. Thc i111p11:1ancc of Dcxamcthasonc 
in the t rcatrnent of raised intracranial 
press ur<! in ccr.:bral nw.l :iria sce1m to hc 
()lll"�l ionnhlr ('.'ll,n ,4X. 'i_1 ). 

/\ 1 tltouph i11 111 j-; �cri1.:s ol' clt il drc11 s11ff
c1·i11g from c.:1.:rchral mP. 1 .. �rin, treatcd in a 
rural L:ast-African liospilal, thc mortal ity 
r.-,tc is rathcr low ( IKo/,,) lhc pcrccnragc of 
chilurcn i11 whom wilhin half a ycar 
af't�·r dischnr/',l! l'rnm hospit:il, in a 11cu
rol11vical <.:1111frol 1·,: 1111i11ali1111, s11111c d1·!•rc1! 
111' .ti·.;,hilifv 1„111.1 h,· ,klo·,·1nl. h noth,·r 
hiph. Tloi:-. h: i11 l11111r:,ry 111 1111.: vu·.v frw 
�,..-w� w111,_-1, !"."'"'" ,n,-1 i11�·11y 1'111· 1l1i,, rn,,
(•'1'>) 11111 il 111 11 1 111 111,·;111 111111 1lte lr11,· n•I•· 
ul' tl1·.11h1l1t_v,1.-, 11 •1111•,c.:q111111,· ,,11,1 1111'1,,.d 
11111l;1ria is liigf„ r lha11 1rn11ally a<;•:111111:d. 
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