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by an infected mosquito in the previous
autumn.

In the great epidemic of malaria in
Ceylon in 1934, in which both P. falciparum
and P. vivax were involved, there was an-
other wave of fever cases nine months later,
but all were P. vivax infections. Based on
our observations at Horton Hospital, the late
Colonel S. P. James warned the Ceylon
authorities to expect this wave and Dr.
Briercliffe wrote to Colonel James saying
that had he, Colonel James, not given this
warning he would have thought that another
epidemic had begun.-I am, etc.,

P. G. SHUTE
Leatherhead, Surrey

1 James, S. P., Nicol, W. D., and Shute, P. G.,
Proceedings of the Royal Society of Medicine,
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2 Shute, P. G., Yournal of Tropical Medicine and
Hygiene, 1939, 42, 201.

Neuromyopathy during Malaria Suppression
with Chloroquine

SIR,-Neuromyopathy has been described as
a rare side effect of chloroquine when used in
arthritis and collagenosis'-4 but not previously
during malaria suppression, when usually
300 mg base weekly is used. We would there-
fore like to report a patient who, during
malaria suppression, developed a neuromyo-
pathy possibly due to accumulation of
chloroquine. Since the World Health
Organization has recently recommended the
double dose of chloroquine in regions where
malaria is strongly endemic,5 this side effect
may be seen more often.
The patient was a young, healthy Swedish

woman who in November 1971 moved to Kenya,
fully vaccinated, including polio immunization.
She was prescribed 300 mg chloroquine base weekly
for malaria suppression, but for safety she took
600-900 mg weekly. In November 1972 she noticed
a gradually increasing weakness in her legs, with
difficulty in climbing stairs and rising from a chair.
In December a physician in Mombasa found
absent knee and ankle reflexes. Her erythrocyte
sedimentation rate, white blood count, and
cerebrospinal fluid were normal. She was trans-
ferred to Sweden, where in January 1973 examina-
tion revealed general good health, a moderate
atrophy of her thighs, marked weakness on flexion
at her hip joints, and slight weakness of the flexors
and extensors of her knees. She could walk on toes
and heels easily. Knee and ankle jerks were absent.
Superficial and deep sensation was normal.

Routine laboratory investigations, including
C.S.F., were normal. Electroencephalograms and
electrocardiograms were normal. Motor conduction
velocity in the right peroneal nerve was normal.
An electromyogram from the left quadriceps
muscle showed a moderate reduction of motor
units at a fairly high repetition rate. The action
potentials had normal duration and amplitude.
There was normal insertion activity and no
spontaneous activity. This pattern of abnormality
is consistent with a peripheral nerve lesion (see fig.).
Biopsy of the right quadriceps showed no abnor-
malities. Chloroquine was discontinued on 12
January and on 15 January the concentration of the
drug in the blood was 37 g/l100 ml. On reexamina-
tion on 9 February muscle strength had improved
and the ankle jerks had returned, but the knee
jerks were still absent. She returned to Kenya at
her own request and was prescribed 50 mg pyri-
methamine weekly for suppression. In May 1973
normal muscle strength and knee jerks were
reported.

This case of neuromyopathy is in good
accordance with those earlier reported. A
neurogenic component was indicated by
absent jerks with moderate or no weakness
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in the corresponding muscles and by the
E.M.G. findings. The clinical picture was
otherwise that of a myopathy. Polyradiculitis,
polyneuritis, collagenosis, and metabolic
disorders could be excluded. The patient did
not drink alcohol and took no drugs except
chloroquine. A daily dose of 300 mg chloro-
quine base has been reported to increase the
plasma drug concentration to a plateau of
20-40 ug/ 100 ml after four weeks.6 A weekly
dose of 316 mg base produced plasma levels
of 10-20 ,g/100 ml after six hours, decreas-
ing to about 2 gig/ 100 ml 42 hours later.7
Our patient's chloroquine levels after 300
mg base on two occasions at an interval of
54 hours are shown in the table. Her blood

Concentration of chloroquine in blood ( g/100 ml)
after two separate oral doses of 300 mg base

Hours after administration
Dose

0 4 8 12 24 48

1 10 80 55 45 15 ? 50
2 60 80 50

levels were fairly high (up to 80 ,ug/ 100 ml)
even considering that chloroquine concentra-
tion in the erythrocytes is up to twice that in
plasma. This might indicate a tendency to
accumulate chloroquine in spite of normal
liver function. Together with her symptoms
and signs this strongly suggests a chloro-
quine neuromyopathy.-We are, etc.,

ANITA KARSTORP
HARRY FERNGREN
PER LUNDBERGH

Roslagstulls Sjukhus
ULLA LYING-TUNELL

Sodersjukhuset,
Stockholm, Sweden
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Cerebral Embolism and Oral Contraceptives

SIR,-I was most interested in the paper
by Drs. Karin Enzell and Gunnar Linde-
malm (1 December, p. 507) because ever
since Dr. J. MacD. Holmes and I first wrote

about episodes of cerebral arterial insuffi-
ciency in the users of oral contraceptives' I
have become increasingly convinced that em-
bolism was a more common cause for proven
arterial occlusions than thrombosis at that
site, and that the passage of emboli might
acount for many of the more transient epi-
sodes. This is not based so much on the
clinical presentation the authors quote, for
this can be a very unreliable way of diag-
nosing embolism, but from [he arteriographic
appearances, which resemble those in other
known causes of embolism, and from the
normal state of the arterial wall repeatedly
shown radiologically and also from records
of necropsies, including one of our own
series involving the vertebrobasilar system.2
This applies at the site of the occlusion and
elsewhere.
What then is the origin of such an em-

bolus? In an experience of over 60 examples
of cerebral ischaemic episodes in young
women on the pill I had been very impressed
that only one case had occurred in a nulli-
para. The present authors' series does not
support this, but I had hypothesized that in
a previous pregnancy a reservoir of venous
thromli might have formed in the legs or
pelvis and that for reasons unknown, and by
pa hways unknown, had been mobilized and
gained access to the arterial side of the cere-
bral circulation. This was the crux of the
problem because patent cardiac septal de-
fects could account for only very few. Drs.
Enzell and Lindemalm suggest an alterna-
tive reservoir in the pulmonary vascular bed.
This is an attractive idea because it would
solve many of the difficulties, and I hope
that any necropsy studies that may have
been, or will yet be, carried out will pay
special attention to this possibility. The fact
of an association between the pill and epi-
sodes of arterial cerebral insufficiency is now
widely accepted-the explanation of that fact
still eludes us.-I am, etc.,

EDWIN R. BICKERSTAFF
Birmingham
1 Bickerstaff, E. R., and Holmes, J. MacD., British
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Oral Contraceptives and Myocardial
Infarction

SIR,-Dr. G. Lloyd suggests in his letter
(20 October, p. 167) that three patients in
our series of young women who had
myocardial infarction while using oral con-
traceptives (25 August, p. 428) may have
been taking this form of contraception
because they were already hypertensive and
unable to accept other methods of birth
control.

This is not so. Of the three women docu-
mented as being hypertensive, one had
normal blood pressure readings during
pregnancies in 1959, 1962, and 1964. She
was then started on oral contraceptives, on
the recommendation of a gynaecologist, for
symptoms of menorrhagia, premenstrual
tension, and backache. Her records subse-
quently showed elevated diastolic pressure
readings in 1971 and her name was placed
on the waiting list for a hysterectomy in
February 1972, but before she was called for
operation she had a myocardial infarction in
May 1972. Another woman had been taking
oral contraceptives for eight years. She was
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first discovered to be hypertensive two
months before her myocardial infarction.
The third patient was a single girl from the
Continent who had taken oral contraceptives
for three years. We have no previous medical
records about her.
We do not consider that our report of

22 women under the age of 45 years with
acute myocardial infarction represents "a
small amount of inadequate information"
upon which to base recommendations. It is
the largest series yet assembled and we
were particularly careful not to draw over-
emphatic conclusions.-We are, etc.,

D. J. RADFORD
M. F. OLIVER

Department of Cardiology,
Royal Infirmary,
Edinburgh

SIR,-In the introduction to the article by
Drs. Dorothy J. Radford and M. F. Oliver
(25 August, p. 428) references are cited to
reports in which an association between oral
contraception and the occurrence of myo-
cardial infarction is claimed. One of the
reports referred to is that by Hartveite which
describes the case of a 32-year-old woman
who died in Bergen, Norway, in 1964,
apparently of the consequences of myocardial
infarction. The same case has also been
described by H0steng.2 References to both
these rcports can be found in a number of
other, later articles.
As a result of legal proceedings directly

concerned with this case I had the oppor-
tunity to study the case-notes thoroughly
and also to re-examine the histological
material. I subsequently came to the con-
clusion that this was not a case of myocardial
infarction as a consequence of primary
thrombosis but rather-and there were a
number of positive indications to support my
opinion-a case of chronic myocarditis
accompanied by coronary arteritis, neuritis,
and pericarditis. The heart was dilated with
large areas of mottled yellow colour. Micro-
scopical examination revealed pronounced
and diffuse leucocyte infiltration with no
border zones, including muscles, vessels, and
nerves. A large number of scattered fibrous
areas were found, all of them showing
leucocyte infiltration. No coagulation
necrosis was found; on the contrary, the
nuclei of the muscle fibres were large and
prominent.

In view of the foregoing I would suggest
that there is no longer any justification for
including the case described by Hartveit and
H0steng in lists of references on the subject
of oral contraceptives and myocardial in-
farction.-I am, etc.,

EIVIND MYHRE
Institutt for Patologi,
Rikshospitalet,
Oslo
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2 HOsteng, T. O., Tidsskrift for den Norske

Laegeforening, 1965, 8S, 1692.

Incidence of Idiopathic Venous
Thromboembolism in Nurses

SIR,-The interesting paper by Surgeon
Lieutenant L. E. Ramsey and Surgeon
Lieutenant-Commander M. A. MacLeod (24
November, p. 446) suggesting a high in-
cidence of idiopathic venous thromboembolic
disease among nurses requires a note of

caution before alarm is spread within the
nursing profession. In our experience clinical
symptoms and signs do not lead to "a very
low incidence of false positive diagnosis" of
deep vein thrombosis (D.V.T.).
Over the past 21 months (March 1972-

November 1973) 37 women, including seven
nurses, between the ages of 14 and 45 years
have been referred to us with a clinical
diagnosis of idiopathic D.V.T. Satisfactory
ascending venograms were obtained in 35
patients, including all the nurses. Throm-
bosis was confirmed in only 11 cases (table
I), indicating a false positive clinical
diagnosis in nearly 70%. When we applied
the clinical criteria used by Drs. Ramsey
and MacLeod for the diagnosis of idiopathic
D.V.T. we were left with 26 cases; in only
nine of these was thrombosis confirmed
venographically, a false positive clinical
diagnosis rate of 65%.

TABLE I-Patients with Clinical Diagnosis of D.V.T

D.V.T. Nurses Others
Clinical
Severity
Score "Pill" No "Pil" "Pill" No "Pill"

1 point 1(0) _ - 2 (1*)
2 5 (0) - 10 (2) 4 (1*)

3 1 (0) 6 (3) 1 (0)
4 - - 7 (6) -

Total 7 (0) 23 (11) 7 (2*)

Pain, tenderness, temperature difference between limbs,
and pitting oedema each scored one point.
Figures in parentheses = no. with positive venograms
= equivocal venograms).

We believe that "most cases of D.V.T.
occurring in this area are sent to the Rad-
cliffe Infirmary and then referred to us. The
estimated incidence (per thousand population
per year) of idiopathic D.V.T. in women of
child-bearing age in our catchment area is
shown in table II. The calculations are
based on information from the population
records of the Oxford Regional Hospital
Board-1,600 nurses (whole-time equiva-
lents) and 88,500 others.

TABLE II-Estimated incidence (/1,000/yr) of D. V. T.
in women of child-bearin age in the Oxford Area

Method of Diagnosis Nurses Others Total

Clinical .. .. 2-50 0 19 0-23
Venography .. .000 007 0 07

All seven nurses in whom the clinical
diagnosis of D.V.T. had been made were
taking the "pill" but none had a D.V.T.
proved venographically. Of the 30 others, 23
(77%) were on the "pill" and 11 of these
had proved D.V.T. The clinical severity
score (table I) was low (1 or 2) in six nurses;
in the others the score tended to be higher
(3 or 4) in those on the "pill" compared
with those not on the "pill." The higher the
score, the greater was the likelihood of a
positive venogram.
These data suggest that nurses seek

medical advice and are referred by their
doctors even with relatively mild symptoms,
which are not necessarily due to D.V.T.
Part of the explanation for this may be that
nurses and doctors are particularly aware of
an association between D.V.T. and oral
contraceptives. This does not appear to be
the case in the general population, however,
because women using oral contraceptives
who were referred to us had notably more
severe clinical disease than women not on

oral contraceptives. A closely similar ob-
servation was made by Vessey and Doll.'
They found that the use of oral contracep-
tives was less frequent among those in whom
the clinical diagnosis of D.V.T. was less
certain. It is unlikely, therefore, that the
observed association between D.V.T. and
oral contraceptives is due to a grea:er
tendency to diagnose D.V.T. in users of oral
contraceptives. Further positive support for
an association between D.V.T. and oral
contraceptives is provided by the fact that
all the women in our series with veno-
graphically proven D.V.T. were using oral
contraceptives.

In conclusion, we cannot agree that nurs-
ing predisposes to idiopathic venous throm-
bosis.-We are, etc.,

D. A. TIBBUTT
E. W. WILLIAMS
TIM FAULKNER

Radcliffe Infirmary,
Oxford

Vessey, M. P., and Doll, R., British Medical
Yournal, 1968, 2, 199.

Aspiration of Thermometer Fragment

SIR,--Among the most common measure-
ments in medical practice is the recording of
body temperature. This is considered a
harmless procedure and only a very few
accidents have been reported in this context.
The implications of such an event can,
however, be quite serious, which prompts
us to report the following experience.
A 33-year-old white woman had an episode of

sharp left flank pain lasting for about 45 minutes
before presenting in the emergency department of
our hospital. During the process of recording her
oral temperature the patient had a seizure, fractured
the thermometer, and aspirated part of it. It was
later found out that she had had a long-standing
seizure disorder. On physical examtion the
patient was in no acute distress and no significant
findings were noted.

Chest radiographs revealed the proximal
fragment of the thermometer in the right lower
lobe (see fig.). On bronchoscopy it was seen firmly
wedged in the medial basilar segmental bronchus
of the right lower lobe and repeated attempts to
remove it were unsuccessful. It was successfully
removed, however, after thoracotomy and broncho-
tomy. The flank pain for which the patient sought
help in the first instance did not recur while the
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