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Hypokalaemic periodic paralysis in an African—Case report* 
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Summary 

The case history of a typical case of hypoka laemic 
per iodic paralysis is descr ibed. A 21-year-old male 
U g a n d a n Afr ican presented with his second a t tack of 
comple te flaccid te t raplegia . Serum potassium 
levels, E C G changes a n d response to therapy were 
entirely consistent with the diagnosis . Family 
history was negat ive. It is possible that this rare 
d isorder has not previously been reported in an 
Afr ican . Possible mechan i sms involved in the 
d i sorder a re briefly discussed. 

Resume 

Un afr ica in en O u g a n d a , age de 21 ans , a prescnte 
pour la deuxiemc fois avee la paralysie complete de 
tous les membrcs a cause de la paralysie hypo-
kal iemique per iodique (maladie de NVcstphal). On 
l 'a confirm*: par les mesures du potass ium dans le 
sang, par les changemcnts e lect rocardiographiques , 
et par les cITets de therapic. D a n s sa famil lc il rcsta 
seul avec cette maladie . Peut-etre rcste-t-il seul 
afr icain avec cette maladie , q u a n f a u x j o u r n a u x 
mcdicaux ju squ ' a ce m o m e n t . II y a une petite 
analyse du m o d e du cours pa thologiquc . 

Introduction 

Hypoka laemic periodic paralysis, a rare genetically-
determined disorder , has not been repor ted in an 
African in Uganda , and possibly not elsewhere in 
Africa. 

T h e publication of a case, very typical in all respects 
save for the absence of a positive family history, is 
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therefore of considerable epidemiological interest 
and may lead to fur ther useful in fo rmat ion concern-
ing its prevalence (or absence) in o ther parts of the 
cont inent . Fur thermore , possible er rors of diagnosis 
and management may be avoided once a t tent ion has 
been drawn to the existence of such a disorder which 
is both easy to diagnose and highly rewarding to 
treat . Lastly, the nature of the pathological process 
in the paralyt ic phase of the disease is a most intri-
guing and still very imperfectly unders tood problem, 
the unravelling of which is likely to th row light on 
the dynamics of the muscle m e m b r a n e and the 
exci ta t ion-contract ion coupl ing process in normal as 
well as afTected muscles. 

Case report 

Mr G . K . , a MUganda male aged 21 years, was 
admit ted to Mulago Hospital on 9 June 1971 at 
19.10 h with the complaint of paralysis of all fou r 
l imbs since the morn ing of the day of admiss ion. He 
had been well until that morn ing when, on waking , he 
had found that he could not move his a rms and 
legs. There was no difficulty with breathing, speaking 
or swallowing and he had normal control of bladder 
and rectum. Sensation was normal and there were n o 
paraesthesiae. Mental funct ion , eyesight and hear ing 
were unaffected. H e denied any history of antecedent 
febrile illness, t r auma , drugs o r poisoning. He had 
not taken alcohol or an unduly heavy meal the night 
before, nor had he undergone s t renuous exer t ion. 

He remembered a similar episode of weakness of 
the legs four years previously, in September 1967, 
when he was 17 years o ld . H e had been hospitalized 
in the same ward for 3 days. N o definite diagnosis 
had been reached; hysteria was suspected. Otherwise , 
he had always been very fit. He had n o symptoms 
suggestive of thyrotoxicosis o r myotonia . 

There was no family history of a similar disorder . 
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On examina t ion , his general cond i t ion was excel-
lent. He appeared to be eu thyro id . Blood pressure 
was 150/80 m n i H g . The re were n o a b n o r m a l s igns in 
the heart o r chest . He was fully consc ious , co-
operat ive and mentally entirely heal thy. T h e fund i 
and cranial nerves were normal . In par t icu la r there 
was n o weakness of speaking o r swal lowing. The re 
was a p ro found flaccid arrefiexic weakness of all 
muscles of the l imbs and t runk except for the muscles 
of respiration. Abdomina l and p lan ta r responses were 
absent . All modali t ies of sensa t ion were n o r m a l . 

The diagnosis of h y p o k a l e m i c per iodic paralysis 
was suspected and conf i rmed by f inding on the s ame 
day a scrum potassium of 1-4 mEq/1 a n d changes in 
the ECG typical of h y p o k a l e m i a , tha t is S T segment 
depression, flattened T waves and prominent U 
waves (Turner , 1967). Blood sugar , b lood urea a n d 
cerebrospinal fluid were normal . T h e pat ient was 
given 1 g of potass ium chloride three t imes a day. 
The following morn ing at 0830 he had a s t rong gr ip 
and sluggish reflexes. At 1300 he walked to the toilet ; 
power had returned in full a n d reflexes were normal ly 
brisk. N o myoton ia was detectable. Serum potass ium 
had risen to 2-7 mEq/l and the E C G was re turn ing to 
normal . The patient was discharged fully fit on the 
four th day. 

The progressive re turn to normal of the E C G is 
shown in Figs 1-3. The changes a re most s t r iking in 
the precordial leads, the a b n o r m a l U waves being 
noted best in V2 and V3. 

The patient has not been seen since. 

Discussion 

The clinical presentat ion of this case does not differ 
in any impor tant respect f rom the classical p ic ture 
originally described by Shakhnovi tch (1882) and by 
Westphal (1885) (see Pra t t , 1967), and reviewed by 
McArdle (1963). The patient was a male, with onset 
in the second decade of life, experience of initial 
weakness on waking, p ro found flaccid paralysis at 
peak, sparing of bulbar and respiratory muscles, 
together with marked h y p o k a l e m i a and typical 
E C G changes, and complete recovery on oral potas-
sium within 24 h. He showed no evidence of myo-
tonia o r thyrotoxicosis. The only unusua l fea ture 
was the negative family history, a l though sporad ic 
cases d o occur, much more c o m m o n l y in males. 
Detailed informat ion abou t the historical back-
g round , clinical picture and genetic basis of the 
disease is given by Pratt (1967). 

T h e uniquely interesting feature in this case lies 
not in his clinical presentat ion (which was typical) 
but in his being the first recorded African with the 
d isorder . Its occurrence in Afr icans was not known 
to Trowcl l (1960) w h o had reviewed very thoroughly 
the l i terature up to that date . Nor is it mentioned by 
O s u n t o k u n (1971) in his massive review of almost 
10,000 neurological cases seen at Ibadan between 
1957 a n d 1969. G i r a r d , D u m a s & Jacquin-Cotton 
(1970) in a report of a single case of acquired 
h y p o k a l e m i c paralysis due to an acute diarrhocal 
ep isode in an Afr ican Senegalese woman with 
ch ron ic renal disease, ment ion that they have seen no 
cases of the heredi tary periodic type o \ c r a period of 
10 years. O the r repor t s of the pat tern of neurological 
diseases in the Afr ican also m a k e no mention of the 
occurrence of per iodic paralysis (Hut ton, 1956; 
G e l f a n d , 1957; Reef, Lipschitz & Block, 1958; 
Kaush ik , 1961; Cosnet t , 1964; Haddock, 1965; 
O j i a m b o , 1966; Spil lane, 1969; Dada et a/., 1969; 
Bill inghurst, 1970). 

Even if its occurrence in Afr icans is not so rare as 
it might seem, the disease is so unlikely to occur that 
its differential diagnosis is wor th a brief mention. 
T h e spon t aneous onset of flaccid tetraplegia without 
preceding symptoms , is ra ther too sudden for acute 
infective polyneuri t is (Guil lain-Barre syndrome), 
porphyr ia o r poliomyelit is . The absence of sensory 
d i s tu rbance a n d sphincter involvement tends to 
exclude spinal cord disorders such as compression, 
subluxa t ion of the odon to id peg and acute necrotic 
myelopa thy ( t ransverse myelitis). T h e age incidence 
is wrong for basilar ar tery insufficiency and the 
du ra t ion of paralysis t o o long for cataplexy. Hyper-
k a l i e m i c period paralysis (adynamia episodica 
hereditaria), an even rarer disorder than the hypo-
kalaemic disease, is character ized by younger 
age at onset and more frequent and transient 
a t t acks of paralysis related to exercise and meals. A 
still rarer d isorder , no rmoka l acmic periodic paraly-
sis, resembles the hypcrka lamic type. 

It is possible that the most frequent error is to 
d iagnose hysteria o r psychoncurosis , as happened 
dur ing the first a t tack in this case. 

T h e exact na tu re of the pathological process in 
h y p o k a l e m i c per iodic paralysis is still far from 
clear. T h e clinical picture differs considerably from 
that seen in h y p o k a l e m i a due to deficient intake of 
potass ium o r excessive loss of potassium from (he 
gastro-intest inal tract of ur ine. The site of the 
d isorder lies only in the skeletal muscles, not in the 
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nerves o r smoo th muscles of the gut . It is likely that 
the hypokalaemic is the result a n d not the cause of 
the pathological process which is associated with the 
paralysis. Recent work ( H o f m a n n & Smi th , 1970) 
has shown that the muscle m e m b r a n e potent ia l is 
lower than no rma l , suggest ing that the sod ium 
p u m p mechanism may be marginal ly defect ive, a 
s tate of alTairs liable t o be aggrava ted by cold o r 
exert ion (both of which may prec ip i ta te paralysis). 
While the sod ium p u m p is not w o r k i n g normal ly , 
there would be a d r i f t into the muscle cell of sod ium 
ions and water (as has been observed) . Sudden 
reactivation of such a marginal ly defect ive sod ium 
p u m p would result in the sudden ext rus ion of sod ium 
ions and the sudden inflow of potass ium ions in to 
the muscle cells, the latter caus ing a sudden fall in 
the extracellular (i.e. scrum) concen t r a t ion of 
potassium. S o m e of the intracel lular po tass ium 
might be rendered ionically inactive by being caugh t 
up with the deposi t ion of glycogen, granules of which 
can be seen in the muscles. Such a mechan i sm could 
elegantly explain the fall in sc rum potass ium. But it 
would not explain the paralysis itself. The re now 
seems to be evidence that there is a lso a s t ructural 
d i s turbance in the sarcoplasmic ret iculum of the 
muscles and a flaw in the exci ta t ion-contrac t ion 
coupl ing process, and that the fundamen ta l defect 
here may be inadequate release of calc ium ions f rom 
the sarcoplasmic ret iculum (Wcller & McArdle , 
(1971). How the inadequa te release of ca lc ium ions 
f r o m the sarcoplasmic ret iculum is related to a 
defective sod ium p u m p at the m e m b r a n e awai ts 
e lucidat ion. Possible mechanisms are discussed by 
Bradley (1969) w h o d raws a t t en t ion to a n u m b e r of 
similarities present in all three fo rms of per iodic 
paralysis. 

References 

BH.LINGIIURSI, J . R . (1970) T h e pa t t e rn of adul t neurological 
a d m i s s i o n s t o M u l a g o Hosp i t a l . K a m p a l a . E. Afr. med. 
J. 47 , 653. 

BRADLEY, VV.G. (1969) A d y n a m i a cp isodica hereditaria -
c l in ica l , p a t h o l o g i c a l a n d e lec t rophysio logica l studies in an 
a f fec ted f a m i l y . Brain, 92 , 345. 

COSNETT, J . E . (1964) Neuro log ica l d i so rders in the Zulu 
Neurology (Minneap.), 14, 443. 

D A I M , T . O . . J O H N S O N , F . A . , ARAIIA. A . B . & ADEGBITE, S . A 
(1969) C e r e b r o v a s c u l a r acc iden t s in Niger ians , a review of 
205 eases . W. Afr. med. J. 18, 95. 

GELFAND, M . (1957) The Sick African: A Clinical Study, (3rd 
c d n ) C a p e T o w n , J u t a , S o u t h Af r i ca . 

G I R A R D , P . L . , D U M A S . M . & J A C Q U I N - C O H O N , L . ( 1 9 7 0 ) 
H y p o k a l a e m i c p a r a l y s i s : case repor t (in French) . Bull 
Soc. mid. Afr. Noire, 15, 523. 

H A D D O C K , D . R . W . ( 1 9 6 5 ) N e u r o l o g i c a l d i s o r d e r s in T a n -
z a n i a . J. Trop. med. Hyg. 68 , 161. 

H O F M A N N , W A V . & S M I T H , R . A . ( 1 9 7 0 ) H y p o k a l a e m i c p e r i o -
d ic pa ra ly s i s s t u d i e d in vitro. Drain, 93 , 445. 

MUTTON, P . W . (1956) Neuro log ica l d i so rders in Uganda , f . 
Afr. med. J. 33 , 209. 

KAUSIIIK. S . C . (1961) T h e p a t t e r n of neurological disease in 
I b a d a n . I n : First Pan-African Psychiatric Conference, 
Aheokuta ( E d . by T . A . L a m b o ) , pp . 78. Governmen t 
P r i n t e r . I b a d a n . Nige r i a . 

MCARDLF., B. (1963) M c t a b o l i c m y o p a t h i c s : the glycogenoses 
a f fec t ing musc le , a n d h y p o - a n d hypcr -ka laemic periodic 
para lys i s . Am. J. Med. 35, 661. 

OJIAMBO. H . P . (1966) N e u r o l o g i c a l d isease at Kenyat ta 
N a t i o n a l H o s p i t a l . N a i r o b i . E. Afr. med. J. 43, 366. 

OSUNTOKUN, B.O. (1971) T h e pa t t e rn of neurological illness 
in t rop ica l A f r i c a : expe r i ence at I b a d a n . Nigeria . J. 
Neurolog. Sci. 1 2 , 4 1 7 . 

PRATT. R . T . C . (1967) The Genetics of Neurological Disorders. 
O x f o r d Un ive r s i ty Press . L o n d o n . 

R E E F , H . . L I P S C H I T Z , R . & BI .OCK, J . ( 1 9 5 8 ) N e u r o l o g i c a l 
d i s o r d e r s at B a r a g w a n a t h H o s p i t a l : a survey. Med. Proc. 4 , 
2 9 2 . 

SI'ILLANE. J . D . (1969) T r o p i c a l neu ro logv . Proc. Roy. Soc. 
Med. 6 2 , 4 0 3 . 

TROWELL, H . C . ( I 9 6 0 ) Non-infectite Disease in Africa. 
E d w a r d A r n o l d . L o n d o n . 

T U R N E R , R A V . D . ( 1 9 6 7 ) Electrocardiography, 2 n d c d n . E . & S. 
L i v i n g s t o n e , E d i n b u r g h a n d L o n d o n . 

W E L L E R , R . O . & M C A R D L F , B . ( 1 9 7 1 ) C a l c i f i c a t i o n w i t h i n 
musc le f ib res in the pe r iod i c para lyses . Brain. 94 , 263. 


