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view of our findings, however, serial measurements for individual patients
should always be taken using the same model, even if it is impracticable to
use the same instrument.
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Greenock, for their willing help, Dr G D Murray for statistical advice, and Astra
Pharmaceuticals Ltd for providing the peak flow meters.
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Cerebral venous thrombosis-and
subarachnoid haemorrhage-in users of
oral contraceptives

The inaeased risk of subarachnoid haemorrhage- associated with oral
contraception is a matter of debate.' Most studies indicate that there-is a
small but significandy increased risk.2 The reason for this association
remains obscure, although Thorogood et al proposed that the hypertensive
action of the pill has an indirect effect.3 We report on three'patients taking
oral contraceptives who developed cerebral venous thrombosis and sub-
arachnoid haemorrhage ofvarying severity.

Case reports

Case I-A 30 year old Kenyan woman was found unconscious at home having
complained earlier of headache and nausea Three months previously she had
been prescribed Diane (cyproterone acetate 2 mg, ethinyloestradiol 50 gig) for
acne. On examination she was obese, comatose, and tachypnoeic with a
temperature of 37-60C. She flexed her arms and legs to painfiu stimuli and had
bilateral extensor plantar responses. Her eyes were deviated to the left, doll's eye
movements were present, and her optic fundi were normal. Investigation showed
a haemoglobin concentration of 104 g/l, neutrophilia of 15'4 x 109/1, and blood
glucose concentration of 16-6 mmol/ (299 mg/100 ml). Enhanced computed
tomography yielded normal results. Examination of cerebropinal fluid showed
5 x 109 red blood cells/I, 7 x 10' polymorph white cells/l, and a protein
concentration of 0-4 g/l. The opening pressure was 400 mm water. After
admission her condition deteriorated rapidly; she required ardfcial ventilation
and died three days later. Postmortem xm tion showed venous infartion of
the cerebellum and brain stem secondary to multiple inuacrnial venous
thromboses.
Case 2-A previously healthy woman aged 26 presented with a headache that

had worsened progressively over seven days and was associated with unsteady
gait, nausea, and vomiting. She had been taking Logynon (ethinyloestradiol 30,
40, 30 gAg, levonorgestrel 50, 75, 125 gg) as an oral contraceptve for two years.
Examination showed papilloedema, enlargement of her left blind spot and
horizontal, vertical, and rotary nystagmus. Enhanced computed tomography
showed a filling defect in the superior sagittal sinus. The cerebrospinal fluid had
an opening pressure of 370mm water and contained 8 x 106 red blood cells/l, no
white cells, and 0-54 g protein/l. Digital subtraction angiogaphy confirmed
thrombosis in the sagittal sinus. The oral contraceptive was stopped and her
condition improved rapidly with resolution ofher papillema by four months.

Case3-A 26 year oldwoman withlongstandingm orrhagia presentedwith a
two month history of occipitalh , which had begun after she had started
taking Manrelon (desogestrel 150 gig, ethinyloeetradiol 30 pg) as an oral
contraceptive. Two days before her admission the headache had worsened and
she had become lethargic and vomited. On presentation she was drowsy,
catatonic, and feverish (38-2°C). Examination of the cranial nerve gave normal
results. Tone was increased in both arms, more soon the left, with symmetrically
brisk reflexes and flexor plantar responses. Haemoglobin concentration was 70 g/I
withamicrocytic, hypochromic film. Computed tomography showedeffacement
of the anteriorhornof the rightventricle and low density in theregionof the basal
ganglia. Carotid angiography showed thrmbosis of the deep cortical veins and
right transverse sinus, and a nuclear magnetic resonance scan showed changes in
the basal ganglia and thalamus (figure). The cerebrospinal fluid had an opening

Em
Left: Nuclear magnetic resonance image showing increased signal on spin echo
sequences im the basal gangfia bilaterally and mass effect on right with
compression ofthe frontal horn. Right: Carotid angiograi showing filling defect
(arrows) in right transverse sinus compatible with thrombus.

pressure of 135 mm water and contained 056 x 109 red blood cells/l, 4 x 106
lymphoqctsl/, and 0 16 g protein/I. The oral contraceptive was stopped, and
her condition retred to normal over the next 10 days.

Conunent

Intracranial venous thrombosis is rare in healthy young adults but is a
recognised complication of oral contaceptive use and in the puerperium.4
It commonly results in venous infarction and subarachnoid bleeding,
particularly if the thrombosis is extensive.5 Subarachnoid haemorrhage is
the only non-thrombotic vascular complication of oral contraceptives, and
its mechanism has never been satisfactorily explained. Though some
patients undoubtedly have arterial aneurysms, coagulation defects, and
hypertension, we suggest that unrecognised venous thrombosis accounts for
some of the excess cases of subarachnoid haemorrhage among women using
contraceptives.
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Schick test as a predictor of immunity to
diphtheria and of side effects after
revaccination with diphtheria vaccine
An outbreak oftoxic diphtheria occurred in 1984 in Sweden among chronic
alcoholics. No healthy subjects developed the disease, but several contacts of
patients became asymptomatic carriers. The prevalence of immunity to
diphtheria in Sweden was unknown, and there was no policy for rvacci-
nating adults. In a small study ofhealthy adults we evaluated the prey ence
of immunity and compared the effect of giving a combined diphthe and
tetanus vaccine subcutaneously and intracutaneously. All subjects were
Schick tested before immunisation.'

Subjects, methods, and results

Thirty ninie healthy subjects consented tO participate in the study. Only four
knew that they had received vaccinations against diphtheria or tetanus, or both,
within the preceding 10 years. All but one, however, had probably been
immunised during infancy or in school with a combined diphtheria and tetanus
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