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work of the urgeon, he must po es a good knowledge both of
hi own pecialty and of the basic and clinical scien es of medicine.
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SODIUM· AND POTASSIUM BAL CE*

(1) IN RELATIO TO PERIODIC PARALYSIS AND (2) A CASE OF PYELOl'.'EPHRlTI WITH M LIG TA T
HYPERTENSIO T

L. EALfS, M.D., M.R.C.P., G. C. LlNDER, M.D., F.R.c.P. AND I. SAKINOFSKY, M.B., CH.B.

From the Deparlmenls of Medicine, Neurology and Psychialry and Chemical Pathology, Universily OJ Cape Town' and Croole Scllltllr
Hospital

Reversible temporary muscular paralysis including periodic
paralysis has frequently been reported in association with dis
turbances of potassium metaboli m. It is clear that paralysis may
occur with a low, a normal or a raised serum-potassium con
centration and in any individual attack the following possibilities
arise:

1. Hypokalaemia
(a) Diminished intake + excessive gastro-intestinal loss of

potassium.
(b) Potassium-losing renal diseases.
(c) Primary aldosteronism.
(d) Classical familial periodic paralysis.
(e) Sporadic periodic paralysis.
(I) Periodic paralysis with associated thyrotoxicosis.
(g) Miscellaneous: Diabetic acidosis during treatment,

alkalosis, P.A.S. intoxication etc.

2. ormokalaemia
(a) Salt Lake City type of familial periodic paralysis.

3. Hyperkalaemia
(a) Scandinavian type of familial periodic paralysis (adynamia

episodica hereditaria).
(b) Chronic renal disease.

• Abstract of paper read at a meeting of Research Forum, University of
Cape Town, held at Groote Schuur Hospilal, Cape Town, on 5 February 1958.

4. Serum-potassium level unknown (? hypokalaemia).
(a) Pa Ping or Kiating paralysis (? barium poi oning).

We wish to report (I) a tudy of a case of sporadic periodic
paralysis, and (2) a case of pyelonephritis and superimpo ed
malignant hypertension, with hypokalaemia, but without para
lysis, in which there wa renal odium wastage and an increased
aldosterone excretion in the urine.

CASE OF PERJODlC P RALYSIS

Generally speaking information on balances in periodic paraly is
is meagre, and scant attention had been paid to the state of odium
metabolism in this disorder, until Conn suggested that there was
an intracellular equestration of sodium prior to the attack and a
naturesis succeeding the attack and that the disea e should be
treated with a low-salt regime after preliminary de-salting.

The subject of the present tudy wa C., a 17-year-old White-male
from Kny na di trict, who had had periodic attacks of paraly i
2-3 times a week since the age of 6 years. Tbere wa no family
history of imilar attacks, but hi father i said to have suffered
from epiJep y. The attacks varied in duration from a few minute to
several houn and they were mo t frequently nocturnal in onset;
exertion on the preceding day appeared to be a precipitating factor
in some in tances. Their character varied from mild aching in
muscles with light 10 of motor power to complete paraly i
from the neck down, although cranial nerves and diaphragm were
never involved. CoDSCiou ness, the special enses and ensation
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were not invol ed, although the acts of micturition and defaeca
tion were in abeyance during the severe attacks.

Observation in ho pitaJ confirmed that the attacks aried from
a ubclinical form, in which 10 of motor power of the exten ors
of the leg and abductors of the houlder was detectable on objective
testing, to profound paraly i with inability to turn in bed.
Generally muscles were painful and the face appeared puffy. The
attack were both pontaneous and couJd be induced by a large
carbohydrate meal, by glucose Joading, and by in ulin admini tra
tion. In the attack the serum-potas ium concentration feil
precipitously; in one of the induced attacks it was noted that the

rum- odium concentration had al 0 fallen slightJy. With the
attac both urinary sodium and potas ium excretion dimini hed.
The expected electrocardiograph changes of hypokalaemia were
repeatedly ob rved. The cerebro pinal-f1uid potas ium con
centration aJ 0 fell, while the cerebro pinaJ-fluid pressure was
con iderably elevated. Biopsy of the vastus muscles howed a
pronounced vacuolar change, and muscle anaJy i on the 30th
day of a low-sodium diet showed the intracellular odium con
centration to be raised and the pota ium concentration, if any
thing, redu ed, although a higher figure wa obtained during an
attack.

In an attempt to te t Conn's uggestion that a period of de
salting and low-salt intake might alleviate the condition, the
patient was placed on a diet containing approximately 26 mEq.
of odium and 110 mEq. of potas ium. period of high intake
(208 mEq. of sodium) followed before reverting to the initial
low- odium intake.

The result were illustrated graphically and are divi ible into 3
phases:

(n) Low Sodium Intake: During the initiaJ period of observa
tion (56 days) attack could be induced with both glucose and
gluco e and insulin. On the 41st day the admini tration of 1,000 mg.
of chlorothiazide resulted in the loss of 270 mEq. of sodium.
Thereafter no overt attack of paralysis occurred-nor couJd they
be induced by glucose and insulin loading, or the administration
of tolbutamide or of J ·0 mg. of 9a fluorohydrocorti one.

(b) High odium Intake: During the econd pha e (59 days)
of alt loading the anack recUTred, including both spontaneou
and induced attack -9a lluorohydrocortisone induced an attack,
and an extremely evere attack la ting 4 hours followed a water
load test. Chlorothiazide did not abolish the attacks.

(c) Low odium Intake: During the final low- alt period (26
days) attacks occurred with greater frequency although on the
whole with Je er intensity. Chlorothiazide therapy did not
prevent the repetition of attack. Supplementation with KCl was
necessary.

On upplementary KCl plus moderate sodium restriction and
chlorothiazide once a week he had remained in relatively good
health with approximately one mild attack per week.

In generaJ there appeared to be considerable sodium retention
before the attack with subsequent release of the retained sodium,
although such retention did occur without the development of an
attack. A diet of 26 mEq. of sodium with added chlorothiazide
appeared to be beneficiaJ at first but after alt loading this diet plus
chlorothiazide failed to aboli h attacks.

rinary excretion of pota sium during the same period showed

an irregular beha iour and until dietary intake and faecaJ potassium
are plotted judgment must be reserved.

Aldo terone figures are not yet to hand and further studies are
planned in the near future, in particular the effect of a high-protein
diet.

CASE OF RE L DI EASE D ALDOSTERO M \ rTHOUT PARALY IS

The econd patient reported ilJustrated the diffi ulty of differen
tiating primary aldosteroni m with secondary renal disease from
a primary renal disease with sodium and potassium wastage and
secondary aldo teronism.

P. was a 47-year-old Coloured female who presented with a
2-months history of severe headache and failing ision, frequency
and dy uria. ix years before, a single blood-pressure reading
during an admi ion for pelvic peritoniti was recorded as 170/110
mm. Hg. She was a sick-looking female with an old left Bell's
palsy and light facial hir uties. BodiJy configuration was normal.
There was no oedema.

The blood pressure was 300/160 and the heart showed marked
left ventricular enlargement. Examination of the fundi revealed
numerous exudates, haemorrhages and marked papilloedema. The
urine was u uaJly slightly acid in reaction. Specific gravity on 12
hours fluid deprivation was 1012. Proteinuria was constant and a
gross pyuria was present. Coliform organisms were cultured from
the urine.

17-Ketosteroid and 17-ketogenic steroid excretion was within
normal limits but 3 aldosterone estimations varied between 20 and
30 p.g. per 24 hours. There was evidence of renal wastage of
potassium.

The initial serum potassium was 2· 7 mEq./1. but there was no
alkalosis.

Balance data confirmed the renal wastage of potas ium with
phases of marked sodium loss also in the urine and the easy
correction of the hypokalaemia by potassium loading. Possible
explanations of the balance data were discussed.

Complete right and partial left adrenalectomy was performed,
and revealed nodular hyperplasia of both adrenal glands. Renal
biop y showed evidence of bilateral pyelonephritis with super
imposed changes of malignant nephrosclerosis. The post-operative
course was stormy, with the development of uraemic pericarditis.
The patient appeared to be improving, when she died suddenly,
the cause of death being a pontine haemorrhage. The remainder
of the left adrenal gland also showed nodular hyperplasia.

It has been stated that exploration of the adrenal glands is
necessary before the diagnosis of primary aldosteroni m can be
excluded; but the implication that primary aldosteronism can be
excluded in this way is fallacious, for after operation and autopsy,
and even with evidence of adrenal hyperplasia and a raised urinary
aJdosterone, we are still unable to tate whether this alteration in
the adrenal glands is primary, or secondary to pyelonephritis with
wastage of odium. The latter on balance of evidence appears more
likely.

It i claimed that paralysis need not be present in primary
aldosteronism. The absence of paralysis in this case, with hypo
kalaemia, is readily attributable to the fact that serum potassium
was only moderately reduced. In addition, prolonged renal sodium
wastage with a depleted intracellular sodium content may have
contributed.

INn TRIAL JURY: THE PRACTICAL ED FOR EVALUATIO OF CAPABILITY *

Ab tract of Article by

LEONARD J. YAMSHON, M.D.

Los Angeles, California

In any discu ion of rehabilitation, one must adhere to the premise
that there is no sub titute for earning capacity. It therefore be
comes the moral responsibility for all who deal with the injured
individual to protect and increase hi earning capacity. financial

• From Journal of /h~ Am,,;can Jl.f~d;cal Anoc;a/;on (1957): 165, 934.
Published at the request of the Workmens' Compensation Commi ioner,
.Pretoria.

settlement cannot adequately protect him. The false sense of
security of x dollars for y number of weeks will not protect him.
The greatest protection of his security lies within his own capabi
lities and in his own ability to exploit himself. .

'Once a man has suffered a disability he forfeits his position
in the world he knows as it moves on ahead of him. How far
he lags bfhind will depend upon the everity of the injury, his
psycholOgical make-up, and what tow-ropes are available to


