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unfortunately in his second case no satisfactory
bacteriological studies were carried out.

In the cases reported in the present paper, pneu-
moperitoneum appears to have been caused purely
by the well known ability of many strains of Esch.
coli to ferment carbohydrates with the production
of gas (Fairbrother, 1953). A search of the literature
has failed to reveal any other similar case reports.
When pneumoperitoneum is found preoperatively

in an acute abdomen, laparotomy is indicated pro-
vided the patient's general condition allows it. A
careful search should be made for a perforation of
the gastro-intestinal tract. If none can be found
but evidence of peritonitis is present, a swab for an
immediate gram stain and bacteriological culture
both anaerobic and aerobic should be taken. It is
advisable to start the patient on adequate anti-
biotics in case the peritonitis is caused by a Clostri-
dial infection. Treatment with gas gangrene antisera
is also advisable until the result of the bacterio-
logical culture becomes available.
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THE DRAMATIC onset and poor prognosis of cerebral
malaria is well known. With rapid international
travel from malarial areas this condition may be
expected to occur from time to time anywhere in this
country (Hutton, 1969). Recent correspondence has
stressed this and similar hazards to public health
(Macgraith, 1969; Bruce-Chwatt, 1969).
Between July 1968 and March 1969, three cases,

two fatal, of cerebral malaria have occurred in
seamen passing through the Port of Bristol and it is
felt that the difficulties encountered in the prompt
diagnosis of these cases should be recorded.

Case reports
Case 1
On 10 July 1968, a 50-year-old Spanish sailor

who had just returned from the West Coast of
Africa via the Canary Islands was seen on arrival in
Bristol with a temperature of 38.8°C, headache, and

left sided chest signs. Achromycin was prescribed
and 2 days later he was better, with normal tempera-
ture. Four days later he was not so well but proceeded
on his voyage to Liverpool where he was found
unconscious in his cabin and on admission to
hospital was deeply unconscious. A lumbar puncture
was entirely normal, but blood film revealed infec-
tion with Plasmodiumfalciparum with a parasitaemia
of 9%. He was treated with parenteral chloroquine
and although he remained comatose for five days
after admission, eventually made a full recovery with
no residual neurological sequelae (Smith & Harper,
1968).

Case 2
A 36-year-old Asian cook became unwell shortly

before arriving at Bristol on 6 February 1969. His
ship had been loading in various parts of West
Africa including Lagos from 24 December to 27
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January. He was found to have a cough, chest pains,
dyspnoea, persistent fever and a temperature of
between 37-8°C and 38-4°C, and was treated with
tetracycline. On 10 February he was confused and
still pyrexial and hospital admission was requested
with a provisional diagnosis of broncho-pneumonia.
During the 4-mile ambulance journey to hospital

he deteriorated dramatically. On arrival in the
Casualty Department examination revealed an
obese, unconscious Asian. The axillary temperature
was 40°C, the respiratory rate was 50, the respiration
was acidotic and the patient was sweating profusely.
The pupils were dilated and non-reactive, and no
reflexes could be obtained. There were a few crepita-
tions at the right base, but no other physical signs
in the chest. The pulse rate was 160 and the blood
pressure 80/50.
The clinical picture strongly resembled salicylate

poisoning. Immediate blood gas analysis revealed
a pH of 7-23, a Pco2 of 22 mmHg and a base
deficity of 18 mEq/l suggesting a mixed metabolic
acidosis and respiratory alkalosis. The patient
deteriorated rapidly and died 20 min after admission
before definitive treatment could be commenced.
Before death, blood was taken for serum salicylate
estimation and haematological examination. No
salicylate was present in the sample. The diagnosis
of cerebral malaria was then considered, and on
examining the stained blood film large numbers of
Plasmodium falciparum, including partially grown
trophozoites, were found.
At necropsy, the brain was oedematous and plum

coloured; brain smears showed large numbers of
parasites within cerebral capillaries. The spleen,
liver and kidneys were enlarged and congested
and there was mild pulmonary oedema.

Case 3
On the 6 March 1969 it was reported that a 46-

year-old Scottish Master, on a ship that left Lagos
on the 16 February, had been found at 06.00 hours
collapsed in his bathroom. He left the bridge 6 hr
earlier but although taking Paludrine during the
voyage had complained of abdominal pain and
fever. When examined at sea he was sweating pro-
fusely. His temperature was 35°C, pulse rate 140,
blood pressure 95/75 and there was some degree of
meningism. It was thought he might have cerebral
malaria and he was transferred to hospital. On
admission he was unconscious and sweating pro-
fusely with acidotic breathing. The temperature was
36-6°C, pulse 130/min, blood pressure 110/60. He
was pale and slightly icteric. There was also some
neck stiffness. The clinical picture resembled that of
salicylate poisoning. The diagnosis of cerebral
malaria was confirmed and a blood film showed a
heavy parasitaemia of 30-40% with P. falciparum

(malignant tertian). He also had evidence of haemo-
lysis with a haemoglobin of 45% and renal failure
with a blood urea of 230 mg/100 ml. A lumbar
puncture was normal. He was treated with parenteral
chloroquine, corticosteroids and intravenous fluids,
antibiotics, and blood transfusion and peritoneal
dialysis was started. There was no change in his
condition and his blood pressure was not recordable
at times. His haemoglobin rose to 66% but his blood
urea increased to 250 mg/100 ml, in spite of peri-
toneal dialysis. The blood film still showed malarial
parasites. He was given intravenous quinine and
haemodialysed. This did not make any material
change to his clinical state and although his blood
urea fell to 118 mg/100 ml his condition continued
to deteriorate and he died at 21.45 hours on 8 March.
Post mortem examination did not reveal any gross
macroscopic lesion in the brain or kidneys.

Discussion
There is a considerable volume of sea trade

between Bristol and West Africa, but it is neverthe-
less striking that these three cases should have
occurred in so short a time. It may be that the
present political disturbances in this area may have
accentuated a persistent health problem: indeed
preliminary press reports from a meeting of the
Executive Board of the World Health Organization
(quoted in Medical Tribune, 20 March 1969)
pointed out that 209 million of the total African
population of 227 million still live in malarious
areas and that epidemiological evidence suggests
that considerable increases in the incidence of
malaria are occurring in many parts of the world.

Shute & Maryon (1969) have commented on over
2000 cases of imported malaria. Ninety per cent of
cases from tropical Africa were infected with
P. falciparum and all deaths investigated were caused
by P. falciparum and were primary infections.
Primary attacks were seldom, if ever, classical, in
that the fever was never tertian and might resemble
clinically many other diseases.
The variability of the clinical course of malignant

tertian malaria is pointed out in most standard text-
books, but a striking feature of these cases which
has not been previously emphasized was that a
diagnosis of salicylate poisoning had to be con-
sidered at some stage in all three.
The importance of asking the traveller from over-

seas: 'Where have you been?' and 'When were you
there?' (Maegraith, 1965) is self-evident, but the
dramatic deterioration which may occur in cerebral
malaria may be associated with serious difficulties
in communication. It is hoped that these case
reports may assist the prompt diagnosis of further
cases of the disease.
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Malaria is notifiable but preventable and there
should be multi-lingual instructions on the use of
prophylacti: drugs.
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