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forgetful; they seem to live a long while and advancing years
and forgetfulness frequently walk hand in hand.

The real danger to the community, however, is still the
undetected carrier, and therefore the search must never cease.

General Preventive Measures
1. The provision of a safe, reticulated, piped water supply.

Wherever water is suspect it should be boiled or adequately
chlorinated before use.

2. The provision of a safe milk supply. Inspection from
producer to consumer, with Compulsory pasteurization and
Vi testing of all personnel engaged in the plants {and also in
ice cream factories), is the ideal. Any suspect milk supply
should be boiled before use.

3. The provision of water-borne sanitation-or, where
this is not possible, latrines which are fly-proofed and,
especially in the rural areas, are made more comfortable than
the surrounding bush.

4. The protection of all foodstuffs from contamination by
dust, dirt, flies, etc., 'and the careful washing of fruit and
vegetables before eating.

5. Adequate cooking and refrigeration of foodstuffs in
order to avoid needless proliferation of organisms.

6. High standards of personal hygiene on the part of all
engaged in the handling and preparation of foodstuffs, with
particular reference to short nails and the washing of hands
with soap and water after visiting the toilet, and before
eating. Much direct typhoid infection would be prevented

if habitual attention to the hands at all times were inculcated
in the whole population. A nation-wide campaign, starting
in the schools and spreading to every walk of life, would pay
handsome dividends.

Special Preventive Measures
1. It is essential for the local authority to keep a register

of all established permanent carriers. The phage type should
be recorded; this may give valuable information in the investi
gation of typhoid outbreaks.

2. The search for the undetected carrier must never cease.
3. Active immunization may protect the individual against

a clinical attack of typhoid, but not from infection or the
possibility of a resultant carrier state. It is advised in the
following conditions:

(a) It is indicated for persons who propose to reside in
endemic areas where the standard of sanitation is low.

(b) As a routine it should be given to occupants residing in
the homes ofknown permanent carriers.

(c) It is indicated selectively where there is a breakdown in
the general preventive measures.

(d) Mass immunization has its place in the face of regional
or national disasters, such as floods, droughts, earthquakes,
wars, etc., in which there is a breakdown of essential services.
If it is advised simply because of a high incidence of typhoid,
it is liable to give a false sense of security, and completely
subordinate the all-important principles of personal and
general hygiene. It gives the impression of a tacit admis
sion of defeat.

ELECTROCARDIOGRAPHIC STUDIES IV
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Case 4. Acute Hypokalaemia with Secondary Renal Changes
and Renal Insufficiency.

This patient, a Coloured female aged 45 years, had been quite
well until 6 months before her admission to hospital. She then
noticed some swelling of her ankles and became unduly fatigued.
These were the only complaints until 2 months before admission
when she began to vomit, particularly after meals. Three weeks
before admission she also developed abdominal colic and had a
persistent diarrhoea, the stools having been green and watery in
nature. This diarrhoea was still present on admission. She had
lost weight and her appetite was poor.
On Examination

The patient was obviously malnourished and dehydrated. She
was lethargic but cooperative. Pigmentation was evident over the
exposed portions of her legs and on her face.

The patient was apyrexial; her pulse rate was 50 per minute, and
her blood pressure 120/90 mm. Hg. Her tongue was dry. There

was mild pallor of the mucous membranes of the oral cavity.
On rectal examination a small amount of blood was left on the
gloved finger. Her deep reflexes were subnormal. No other ab
normal findings were present on physical examination.

Urine. Albumin ++. No other biochemical abnormalities.
Microscopic examination: no abnormal findings.

Blood Examinations: Haemoglobin 10 g. %, white cell count:
16,OOO/c.mm., differential count normal.

Electrolytes: Potassium 1·4 rnEq./l., sodium 129 rnEq./l.,
chloride 89 rnEq./l., and urea 233 mg. %'

Chest X-ray: Apart from a mild degree of emphysema and an old
healed tuberculous process in the left upper lobe, there were no
other findings.

EUCfROCARDIOGRAM

The sinus rpythm was 100 per minute, and the P wave was promi
nent in the standard lead·s. P-R 0·16 sec.; QRS 0·10 sec., QT not
measurable on account of merging of T and U waves. In the

Fig. 1.
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OPSOMMlNG

Die elektrokardiografiese beeld van hipokalemie kon gede
monstreer word by 'n Kleurlingvrou wat aan 'n chroniese
wanvoedingstoestand gely het oor 'n tydperk van 6 maande.
Daar was meegaande braking en diaree. Akute ruerversaking
het gevolg op die toestand, en hidropiese degenerasie van die
nefron asook edeem van die hartspier is na nekropsie bevestig.
Die elektrokardiografiese kenmerke van hipokalemie bestaan
uit 'n verhoging in spanningshoogte van V, met 'n verlaging in
die van die T-uitwyking. Daar is meegaande afwaartse
verplasing van ST. Ander bevindings, soos 'n verhoging
van die P- en QRS-komplekse, en verlenging van P-R en
QT, is rue kenmerkend nie.
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The prolongation of a Q-T interval is either the result of a
Q-V interval mistakenly labelled a Q-T interval, or the
result of co-existent hypocalcaemia.'

The typical pattern of hypokalaemia may be expected in
various clinical conditions such a periodic paroxysmal
paralysis, certain cases of chronic nephritis, during a course
of treatment of tuberculosis with para-aminosalicylic acid, in
Cushing's syndrome, and in prolonged diarrhoea and
dysentery. The pattern may develop in cases with intestinal
obstruction and prolonged vomiting; it may occur in patients
with diabetic coma especially after treatment with insulin
and after infusion of potassium-free physiological saline, and
it may also occur in post-operative shock! Patients under
going therapy with steroid hormones, or those receiving
diuretics such as chlonhiazide and similar preparations, may
also develop hypopotassaemia. Hypersecretion of primary
aldosterone may be an additional cause.

In this patient the diagnosis of hypopotassaemia could be
made on the electrocardiographic findings and was sub
sequently confirmed by biochemical investigations. The
condition appears to have been the result of chronic mal
nutrition with vomiting and diarrhoea. Furthermore, the
renal changes which followed and resulted in acute renal
failure are of particular interest.

phrenic, 1 manic depressive, I presenile and 1 feebleminded
. patient. The ages of the patients varied from 19 to 54, and lhey

had been in hospital from I month 10 6 years. All patients excepl
lhe presenile, feeble-minded, and one schizophrenic patient, who
was admitted Wilh a fractured spine, had previously been treated
with ECf insulin, and Jargactil, wilh no results. The manic
depressive palient has had frequent relapses.

All patients were staned off on low doses of stelazine, each
receiving one 5 mg. tablet once a day. The dose was increased
by 1 tablet every 3rd day until lhe palients were getting 6 tablets, i.e.
30 mg. a day. In a few cases the dose was increased to 40 mg. a
day, but it was soon found that very few patients could tolerate
thal dosage. At the time our supply of stelazine was limited,
and lhe trial lasled from 6 weeks to 2 months; the dose was then
slowly reduced over a period of several days. 0 cases received
any maintenance trealment after this period as suggested by the
manufacturers.

Thineen cases (33 %) showed no side-effects. One case de-

In view of the increasing encouraging reports on trifluoperazine
(stelazine) in England, and especially in America, a trial of this
drug was carried out at Valkenberg Hospital, Observatory, Cape.
The results were assessed on purely clinical grounds.

Trifluoperazine is a new phenothiazine derivative with a long
action which has been used in the treatment of mild mental and
emotional disturbances and in the treatment of psychotic patients.

Thirty patients were taken at random from 6 wards for male
Coloured patients. The European staff were briefed about stela
zine and its possible side-effects, and in addition a film, supplied
by the agents, was shown to both the European and Coloured
staff. In spite of this, the trial had a mixed reception from the
staff at the start, since they looked upon the drug as just another
tranquillizer. The majority of the staff soon became very enthu
siastic, but others remained apathetic. Ji is interesting to note
that the results were better in those wards in which the staff were
interested in the trial.

On drawing up the lists it was found that we had 27 schizo-

The electrocardiographic pattem of hypopotassaemia is
dependent on the relationship of the V-wave amplitude to
the T-wave amplitude and on displacement of the ST
segment. In the typical pattern the amplitude of the V-wave
is increased, the amplitude of the T-wave is decreased or
negative, and the ST-segment is depressed. A tracing typical
of hypopotassaemia is to be expected if the potassium
concentration is below 2·7mEq./1. In patients with plasma
potassium concentrations exceeding 2· 7mEq./1. a wide variety
ofelectrocardiographic patterns may be found. 3

Other electrocardiographic findings which may be present
but are not considered directly related to the hypopotassaemia,
are an increase in the amplitude of the P-wave and in the
amplitude of the QRS complex, and an increase in the
duration of P-R interval and of the Q-T interval. Abnormal
ities in the concentration of serum potassium affect the T
wave and the V-wave in opposite directions. In hyper
kalaemia the T-wave tends to be high and pointed and the
V-wave small. In hypokalaemia the T-wave is decreased in
size or inverted and the V-wave exaggerated. If the V-wave
is considered to be the result of an after-potential, then in
hypopotassaemia this would mean a negative after-potential.
In hypopotassaemia potassium readily leaves the cell during
systole and returns slowly, with a resultant large negative
after-potential and, presumably, a V-wave. l

DISCUSSION

ST-segment depression was most marked in V3-V5. T-wave
inversion was present in all leads with the exception of aVR,
and the U waves were positive and prominent in V2-V6. (Fig. 1).

Diagnosis
The clinical diagnosis was that of severe malnurrition with

secondary diarrhoea and vomiting resulting.in dehydration with
hypopotassaemia. The patient was also in renal failure which
might have been the result of prolonged dehydration and hypo
potassaemia.

She was treated actively with intravenous fluids and potassium
chloride. Her condition failed to respond, however, and she died
3 days after admission.

Permission for an autopsy was obtained and the presence of
severe malnutrition was confirmed. There was atrophy of the
internal organs. Microscopically the kidneys appeared to have a
bilateral cortical necrosis and the histological examination revealed
the presence of severe hydropic degeneration of renal tubular
epithelium which, together with oedema of the myocardial fibres,
were considered to be the result of the hypopotassaemia (Prof.
H. W. Weber).

1 Augustus 1959


