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TABLE vi-Sex ratio by gestation in 169 631 deliveries in Scotland, 1973-79. (SMR 11 data, known gestation only)

Gestation (weeks): .27 28-30 31-2 33-4 35 36 37 38 39 40 41 42+ Total

Male births 97 344 415 834 785 1991 3488 9618 18 467 33 106 15 461 3351 87 957
Female births 71 250 342 711 683 1674 2904 8261 16 792 31 652 15 292 3042 81 674
Sex ratio (male per 100 female births) 136-6 137-6 121-3 117 3 114-9 118-9 120-1 116-5 110-0 104 6 101-1 110-1 107-7

steroids and oestrogen precursors which may affect the onset
of labour. The cumulative percentage according to weeks of
gestational age of boys born in a given birthweight category was
more similar to the cumulative percentage of girls born in the
adjacent lighter birthweight category than the cumulative
percentage born in the same birthweight category. Thus at any
given gestational age there appeared to be a fetal weight which
was, by itself, able to trigger the spontaneous onset of labour.
Alternatively, specific hormonal differences between male and
female fetuses, such as increased male testosterone concentra-
tions,' may have been responsible. Although we do not know
why girls are more likely to be induced, it may be because they
are more likely to remain undelivered after term.
Female babies are more likely to present by the breech and

are therefore over-represented among breech births. Easier
delivery due to lower birth weight seems not to be a factor.
When the fetal presentation is cephalic, however, female babies
are much more likely to be delivered spontaneously whereas
male babies are more likely to deliver either by forceps or by
caesarean section. There has in recent years been a policy of
operative or instrumental delivery in preterm births, but this is
not the reason for the higher forceps and caesarean section rate
in boys, although they do deliver preterm more often. Cephalo-
pelvic disproportion may occur more often because of the
greater weight of male babies or the male fetal hormonal
contribution to the progress of labour may be less effective than

the female, thus resulting in maternal uterine dysfunction.
Furthermore, male babies may show fetal distress in labour more
often or more severely than female. This seems the most likely
explanation and is consistent with the fact that neonatal mortality
from difficult labour is higher in boys,7 as is stillbirth from
difficult labour. This cause of death showed a higher sex ratio
than any other cause of stillbirth.8
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Blood pressure and contraceptive use

KAY-TEE KHAW, W S PEART

Abstract

In a survey of 461 women routinely attending family
planning clinics those taking oral contraceptives had
significantly higher mean systolic and diastolic blood
pressures than those using non-hormonal contra-
ception. There appeared to be a dose-response relation
of blood pressure to the progestogen component of two
oral contraceptives with an identical 30 stg ethinyloes-
tradiol component. This supports the idea that the pro-
gestogen as well as the oestrogen component has an aetio-
logical role in the rise in blood pressure. There was a
significant correlation of blood pressure with duration
of current use of oral contraceptive but not with total
duration of use. There was also a significant negative
correlation of blood pressure with time since oral
contraceptives were last taken, and women who had stop-
ped using oral contraceptives over a month previously
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had similar blood pressures to those who had never taken
them. In women taking oral contraceptives those who had
either a history of hypertension in pregnancy or a family
history of hypertension had significantly higher mean
blood pressures than those who did not. Both systolic and
diastolic blood pressures correlated independently with
weight and body mass index, but controlling for the effect
of this and age did not affect the above relations. No sig-
nificant differences in mean blood pressures were found
between different ethnic groups, and there was no rela-
tion of blood pressure to reported marital state, social
class, parity, smoking, or alcohol use.
Any oral contraceptive that has a less adverse effect

on blood pressure has implications for general prescrib-
ing policy; thus even small differences in the progestogen
contents of low-dose oestrogen pills may be important.

Introduction

It is generally accepted from cross-sectional and longitudinal
studies that use of oral hormonal contraceptives is aetiologically
associated with a rise in blood pressure.'-8 The precise nature of
this relation, however, is not clear: neither the component in the
oral contraceptive responsible nor any groups who might be
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most at risk of a rise in blood pressure have been convincingly
demonstrated. Most studies were done when oral contracep-
tives with an oestrogen dose of 50 ,tg or more were commonly
prescribed. The oestrogen component has been associated with
increased morbidity, particularly from vascular events, and is
believed to be the component responsible for the rise in blood
pressure. After a recommendation in 1969 by the Committee
of Safety of Medicines the oestrogen dose in oral contraceptives
was lowered, and in the past few years oral contraceptives con-
taining 30 ,tg oestrogen have been routinely preferred. One
study,6 however, found that women using contraceptives
containing 30 Ftg oestrogen had similar blood pressures to those
using contraceptives containing 50 Ftg oestrogen, and the authors
suggested that the progestogenic component might be important
in raised blood pressure, though another study did not support
this.7
There is little evidence that there are any subgroups who might

be particularly susceptible to the hypertensive effect of oral
contraceptives, though possibly women who have a history of
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phase five (disappearance of sounds). The mean of the two values was
used for analysis. Height and weight were measured with the subjects
wearing light clothing without shoes. Blood pressure was recorded by
one observer trained in blood pressure measurements using a standard
tape recording.9

Results

BLOOD PRESSURE, AGE, WEIGHT, AND CONTRACEPTIVE USE

The women were divided into two age groups-those aged under
35 and those aged 35 and over-because of differences in pre-
scribing policy for oral contraception in women over 35. Women under
35 using oral contraception had significantly higher mean systolic
and diastolic blood pressures than those using non-hormonal forms of
contraception (table I). Mean ages were similar (24-2 years in those
taking oral contraception, 25-3 years in those using non-hormonal
contraception). In the group aged 35 and over no significant differences
in blood pressure were found; this was probably due to selection dif-
ferences (see below).

TABLE i-Mean (and SD) blood pressure, weight, and pulse rate by age group and contraceptive use

Blood pressure (mm Hg)
Age Contraceptive n Weight Pulse rate
(years) use Systolic Diastolic (kg) (beats/min)

<35 fNot oral 176 109-3 (11-4) * 70-1 (8-8) 59-4 (9-9) 80-3 (11-8)
<Oral 222 113-0 (12-1)f 72-7 (9-9) f 58-4 (8-6) 79-6 (10-8)
fNot oral 41 118-4 (20-7) 77-2 (11-2) 63-2 (10-7) 77-4 (12-0)3Oral 22 116-1 (16-2) 76-8 (12-5) 62-7 (15-8) 78-9 (13-7)

*p<0.05.

TABLE iI-Mean (and SD) blood pressure by type of oral contraceptive, duration of current use, and when oral
contraceptive last used in women aged under 35

Blood pressure (mm Hg)
n

Systolic Diastolic

Type of contraceptive:
Not oral contraceptive 176 109-3 (114)- 70-1 ( 88)-
Microgynon 30 109 111-4 (10-9) p<0-05 71-1 (9-2) pp<0-05
Eugynon 30 46 113-7 (12-5)- 73-6 (10-7)-
Others 67 115-2 (13-5) 74-6 (10-1)

Duration of use of oral contraceptive:
Not using now 176 109-3 (11-4)- 70-1 (8-8)
One month's use 18 109-5 (13-2) <0-01 69-6 (11-1) p<0012-11 months' use 60 112-5 (13-3) P 71-1 (10-8) P
Over 12 months' use 144 113-6 (11-5)- 73-7 (92)-

When oral contraceptive last used:
Never 53 109-5 (12-4) 71-0 (10-4)
Stopped over one month previously 115 109-2 (11-1) 69-5 (8-2)
Stopped within past month 8 108-5 (9-8) p<0-01 71-3 (5-4) pp<0-01
Taking currently 222 113-0 (12-1)- 72-7 (9-9)-

high blood pressure during pregnancy might be more likely to
respond to the hormonal stimulus of the oral contraceptive with
a greater rise in blood pressure than women who have no such
history. Similarly, women who might be thought to be pre-
disposed to higher blood pressures such as those with a family
history of hypertension or black women might also be expected
to have higher blood pressures when taking oral contraceptives.

In the present study we aimed to examine blood pressure and
its association with these and other factors in an unselected
population for whom 30 pg oestrogenic oral contraceptives were
routinely prescribed.

Study population and methods

Altogether 461 women routinely attending two family planning
clinics during May 1981 were seen. They were told that a survey of
normal women attending the clinic was being undertaken and were
first given a standard questionnaire. There were no refusals. After five
minutes' rest two measurements of blood pressure made with a random
zero sphygmomanometer and pulse rate were recorded from the
right arm with the subject seated. Diastolic pressure was recorded at

Overall, there was a significant correlation of both systolic and
diastolic pressures with weight (systolic pressure r=0-34, p<0-001;
diastolic pressure r= 0-37, p < 0-001), and partial correlations of sys-
tolic blood pressure with weight controlling for diastolic pressure
and of diastolic pressure with weight controlling for systolic pressure
were both significant (p < 0-002), suggesting that both pressures have
independent relations with weight. Correlation coefficients were no
better for body mass index than for weight alone, so subsequent
analyses were confined to weight. There were also significant correla-
tions of pulse rate with both systolic and diastolic pressures indepen-
dent of weight. Adjustment for the effects of weight and pulse rate,
however, did not account for the differences in blood pressure between
those taking oral contraceptives and those using non-hormonal contra-
ception, and table I shows no significant differences in mean weights or
pulse rates between the two groups.

BLOOD PRESSURE AND TYPE AND DURATION OF CONTRACEPTION

The effects of different formulations of -oral contraceptives were
examined in the women aged under 35 (table II). The two formulations
most commonly and routinely prescribed were Microgynon 30
(ethinyloestradiol 30 /sg, levonorgestrel 150 -jg) and Eugynon 30
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(ethinyloestradiol 30 ug, levonorgestrel 250 ug). Numbers were too
small and reasons for use too selective for other formulations to be
analysed separately. Both systolic and diastolic mean blood pressures
were higher in the group taking Eugynon 30 compared with women
not using oral contraceptives, and mean pressures in the group
taking Microgynon 30 were in between.

There was no correlation of blood pressure with total duration of
oral contraceptive use ever, but there was a significant correlation of
both systolic and diastolic pressures with duration of current oral
contraceptive use, and mean blood pressures were higher in those
who had been taking oral contraceptives continuously for over 12
months compared with those who had been taking them for a month
or less (table II) and those not using oral contraception. Blood
pressures were also inversely correlated with time since oral contra-
ceptives were last taken, and mean pressures of those who had
stopped oral contraception more than a month previously were simi-
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in pregnancy with systolic and diastolic blood pressures (p <0001)
and family history of hypertension with systolic blood pressure (p <
005).

REASONS FOR CHOICE OF TYPE OF CONTRACEPTION

Women not using oral contraception and women who had changed
the brand of oral contraceptive were asked for their reasons. Women
who had never taken oral contraceptives because of hypertension had
significantly higher mean systolic blood pressures than women who
had stopped for reasons such as nausea, weight gain, or other medical
conditions as well as women who had chosen non-hormonal methods
for social reasons such as preference (table V). Diastolic blood pressures
were also higher, though not significantly so. Similarly, in the group
using oral contraceptives women who had changed brands because of

TABLE III-Mean (and SD) blood pressure (mm Hg) by age, contraceptive use, and history of hypertension in pregnancy

Nulliparous women Pregnancy without hypertension Pregnancy with hypertension

n Blood pressure n Blood pressure n Blood pressure

Systolic blood pressure
Age <35 years:
Not using oral contraceptive 120 109 9 (11-8) 44 106 4 (9.8)* 12 113-1 (10-4)*
Using oral contraceptive 181 113 4 (11-7) 33 109 4 (14-0)** 8 119-6 (8 9)**

Age >35 years:
Not using oral contraceptive 7 1183 (21-6) 23 113-0 (152) 11 129-9 (265)
Using oral contraceptive 11 116-9 (15-1) 9 112 7 (18-2) 2 127-5 (13-4)

Diastolic blood pressure
Age <35 years:
Not using oral contraceptive 120 69-9 (9-0) 44 69-9 (8-5) 12 72-4 (8-1)
Using oral contraceptive 181 728 (9 9) 33 70 4 (10-4)** 8 78-5 (6 9)**

Age >35 years:
Not using oral contraceptive 7 71-3 (7 4) 23 73-4 (6 0) 11 89-1 (13-3)
Using oral contraceptive 11 74-4 (13-9) 9 77 9 (12-8) 2 84-5 (0-7)

Pregnancy without hypertension v pregnancy with hypertension: *p < 0 05; **p <0-02.

TABLE IV-Mean (and SD) blood pressure (mm Hg) by age, contraceptive use, and family history of hypertension

Unknown family history No family history Family history

n Blood pressure n Blood pressure n Blood pressure

Systolic blood pressure
Age <35 years;
Not using oral contraceptives 4 101 5 (9-5) 128 108 7 (10 7) 44 111 6 (13-1)
Using oral contraceptives 10 112-8 (13 1) 163 112 0 (11.7)* 49 116-3 (12-7)*

Age >35 years:
Not using oral contraceptives 1 138 (0) 27 112-0 (12-7) 13 130 2 (28 3)
Using oral contraceptives 13 111 9 (13 5) 9 122-2 (18 6)

Diastolic blood pressure
Age < 35 years:
Not using oral contraceptives 4 68-8 (4-0) 128 6907 (8R4) 44 71 2 (10-3)
Using oral contraceptives 10 72 4 (8 9) 163 72 2 (9 8) 49 74 4 (10-5)

Age >-35 years:
Not using oral contraceptives 1 88 (0) 27 73-7 (5 5) 13 83-7 (16-4)
Using oral contraceptives 13 73 2 (12 4) 9 82 0 (12-0)

No family history of hypertension v family history: *p < 0-05.

lar to those of women who had never taken oral contraception and
significantly lower than those of women who were currently taking
oral contraceptives. The significant relations between blood pressure
and type of oral contraceptive, duration of current use, and time
since oral contraceptives were last taken were confirmed by analysis
of variance taking into account the effects of age and weight (p < 0 02
in all cases).

HISTORY OF HYPERTENSION IN PREGNANCY AND FAMILY HISTORY OF
HYPERTENSION

Mean systolic and diastolic blood pressures were significantly
higher in women under 35 using oral contraceptives who reported
having had hypertension in pregnancy compared with women who
reported having had a pregnancy free of hypertension (table III).
Mean systolic blood pressure was also significantly higher in women
under 35 using oral contraceptives who had a family history of hyper-
tension compared with those who did not (table IV). Analysis of vari-
ance taking into account the effects of age, weight, and contraceptive
use confirmed the significant relations between history of hypertension

hypertension had significantly higher blood pressures than those who
had changed brands for either non-specific or other medical reasons.
This was true also ofwomen who had changed to Microgynon 30 from
Eugynon 30.

OTHER FACTORS

There were no significant differences in mean systolic or diastolic
pressure according to contraceptive- use between different ethnic
groups, in particular between Caucasian and black women (table VI);
there was also no relation between blood pressure and marital state,
social class, parity, smoking, or alcohol use.

Discussion

We undertook this survey in an area where family planning
clinics serve a large cross-section of the population and are open
to all and all contraceptive supplies are free. Our findings con-



TABLE V-Mean (and SD) blood pressures (mm Hg) according to reason for not taking oral contraceptives or for changing type of contraceptive

Not using oral contraception Using oral contraception

Reasons n Systolic Diastolic n Systolic Diastolic

Age <35 years:
None or social 57 109 8 (14-0) 70-6 (9-4) 196 112-7 (12 2) 72 3 (9 9)
Other medical 114 108-5 (9 8), <0-01 69-7 (8-6) 17 111-3 (9 9)1 P<0 01 71-5 (8 7) f -0 01
Hypertension 5 119-6 (7-1) I P 72-0 (6 0) 9 123 3 (9 9) P 82-1 (8 9) p0

Age >35 years:
None or social 5 110-0 (12.3) 74-0 (11-8) 20 115 6 (16 7) 76 4 (13 0)
Other medical 32 117-3 (18-0) 77-0 (10-0) 1 114-0 (0) 71-0 (0)
Hypertension 4 137-5 (39-1) 83-3 (19-3) 1 129 0 (0) 9 0 (0)

TABLE vi-Mean (SD) blood pressures (mm Hg) by age, ethnic group, and contraceptive use

Non-oral contraception Oral contraception

Age Ethnic group n Systolic Diastolic n Systolic Diastolic

Caucasian 122 110-5 (11-4) 69-5 (8 9) 176 113-8 (11-6) 72-5 (9 5)
<35 years Black 21 108-9 (13-3) 73-6 (10-2) 21 110-3 (13-9) 73-4 (11-4)

LOther 33 105-1 (9-0) 69-8 (6-9) 25 109-6 (13 7) 73-1 (11 9)
rCaucasian 28 117-5 (16-3) 76-0 (9 7) 17 118-4 (17-6) 76-3 (14 2)

->35 years Black 8 122-4 (34 2) 83-0 (15-8) 0
LOther 5 117-2 (19-6) 74 0 (8-3) 5 108 6 (6 9) 78-2 (7-4)

firm those of other cross-sectional studies that women using oral
contraceptives have higher mean blood pressures than women
using non-hormonal contraception.16 The evidence from longitu-
dinal work4 suggests that hormonal contraception has an aetio-
logical role in the rise in blood pressure.
The main criticism in any study of contraception is that choice

of method is not random and users of oral contraceptives may
differ from users of non-oral contraceptives in many ways. Any
selection biases occurring, however, are most likely to minimise
any differences found with respect to blood pressure: hyperten-
sion is recognised as a relative contraindication to oral contra-
ceptive use so women who have high blood pressure are likely
to be advised not to take oral contraceptives. This is supported
by table V, which shows, within the women using non-hormonal
contraception, significantly higher mean pressures in those who
did not take oral contraceptives because. of hypertension. Any
differences, therefore, are likely to be real. This bias probably
also explains why in those aged over 35 no differences in blood
pressure are found between women using different contracep-
tives: there is a general policy whereby use of oral contraceptives
by women over 35 is discouraged, particularly in women who
may have risk factors such as smoking or hypertension, so selec-
tion problems are particularly apparent in this group.
The oestrogenic component of the oral contraceptive is

generally thought to be responsible for the rise in blood pressure:
Briggs and Briggs7 did not show any rise in blood pressure
over three years in women taking a 30 ,tg oestrogen contra-
ceptive, whereas a rise occurred in women taking a 50 ,tg contra-
ceptive. Weir'0 showed a reduction in mean pressure when a
group of women with hypertension taking a 50 ,ug oestrogen pill
were changed to 30 ,ug oestrogen. Meade et al,6 however, found
higher mean blood pressures in 15 women taking 30 ,tg com-
pared with 28 women taking 50 Ftg oral contraceptives and attri-
buted this to the different progestogenic components. The study
was on small numbers, however, and used age-corrected pres-
sures, and selection bias was not adequately ruled out.

In our study the two contraceptives routinely prescribed were
Microgynon 30 and Eugynon 30. They have an identical oestro-
gen dose-30 ,ug ethinyloestradiol-and differ only in the dose of
progestogen (150 ,ug levonorgestrel in Microgynon 30 and 250
Vug levonorgestrel in Eugynon 30). The differences in mean blood
pressure suggested a dose-response relation with the levo-
norgestrel component, and this was confirmed by analysis of vari-
ance. As discussed above, any selection bias would have mini-
mised the association as women with high blood pressure were
more likely to have been changed to the lower-dose Micro-
gynon 30 from Eugynon 30. Thus the progestogen component

in a low-dose oestrogen pill appears to have an appreciable
effect on blood pressure.

This study showed a positive correlation between duration of
current use of oral contraceptive and both systolic -and diastolic
pressures. This is consistent with the finding of a longitudinal
study that blood pressure increased with the time for which an
oral contraceptive was taken.4 There was no relation -with total
cumulative duration of oral contraceptive use. In a cross-sec-
tional study a possible relation might be obscured by imperfect
recall or history of total duration. It is unlikely, however, that
accuracy of information should differ greatly between duration of
current use and total duration of use. Another suggestion is that
blood pressure may revert quite quickly during periods when
contraceptive use is stopped. This is supported by the findings
that women who had stopped taking oral contraceptives over a
month previously had similar blood pressures to those who had
never taken oral contraceptives and that both groups had
lower blood pressures than current users. This implies that
changes in blood pressure related to oral contraceptives are
reversible in a short time and is again consistent with find-
ings in some longitudinal studies,4 though not in others.",
Two factors have been suggested that might make women

susceptible to the blood-pressure raising effect of oral contracep-
tives-namely, a history of hypertension during pregnancy and
a family history of hypertension. Most studies based on contra-
ceptive clinics have found no significant relations,4 though in
Kentucky highest systolic blood pressures were found in women
who had had hypertension during pregnancy and were taking the
oral contraceptive." In our study, among women using oral con-
traceptives those with either a history of hypertension during
pregnancy or a family history of hypertension had significantly
higher blood pressures than those without. In a cross-sectional
survey it is impossible to say whether this observation was because
this group had a higher basal pressure to begin with and experien-
ced a similar rise in blood pressure while taking oral contraceptives
to that in the group without such a history, or whether they
experienced a greater rise in blood pressure while taking oral
contraceptives: available evidence suggests the former. Women
not using oral contraceptives who had had hypertension during
pregnancy or had a family history of hypertension also had higher
mean pressures than those who did not, though these differences
were not significant in all- cases. This association is again un-
likely to have been due to selection as any bias would probably
have minimised the differences: women who have had hyperten-
sion during pregnancy or who have a family history of hyper-
tension are more likely to be advised against oral contraception.

It may be hypothesised that groups who generally have higher
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distributions of blood pressure might be more susceptible to the
hypertensive effects of oral contraceptives: studies in the United
States found higher mean blood pressures in black compared
with white adults, and in England in both factory workers13
and civil servants14 black men had higher mean blood pressures
than white men. In our study, however, we found no differences
between black and white women, though with the numbers
available a 5 mm difference would have been significant.
Few studies have examined the effect of different contraceptives
on different ethnic groups. In 2676 black women attending
a family planning clinic in Atlanta no significant differences in
mean blood pressure were found between those using oral con-
traceptives and controls.15 16 In our study no significant dif-
ferences in systolic blood pressure were detectable, and diastolic
pressures were virtually identical. Though several explanations
are possible-among them selection bias-there is no evidence
that black women are particularly susceptible to the hypertensive
effects of oral contraceptives.
The differences in mean blood pressure documented here

were small (around 5 mm Hg) but are of interest both in in-
vestigations of the aetiology and mechanisms of the rise in blood
pressure and in terms of community impact. In a population in
which a large proportion of healthy women are using oral con-
traceptives a small shift in the distribution of a risk factor may
have a large impact on the community's overall burden of
disease,"7 and there is no doubt that raised blood pressure is one
of the major factors in morbidity and mortality in most societies.
Though different effects of oral contraceptives cannot be con-
sidered in isolation, any oral contraceptive that can be shown to
have a less adverse effect on blood pressure has implications for
general prescribing policy. Within this context even the small
but important differences in the progestogen contents of low-
dose oestrogen pills may constitute differences in risk that,
though insignificant to the individual, may be of considerable
importance to the community.

We thank Dr P Thompson, specialist in family planning, North-west
District, and staff of Raymede and Queens Park family planning
clinics.
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SHORT REPORTS

Avoidance of tracheostomy in sleep
apnoea syndrome
Obstructive sleep apnoea (the Pickwickian syndrome) as a cause of
daytime hypersomnolence, intellectual deterioration, and eventual
respiratory failure with cor pulmonale and death is well recognised.'
Tracheostomy may be life saving and is the treatment of choice in
some centres, although other methods have been tried with limited
success.' It is, however, a drastic treatment with medical and psycho-
logical implications and if possible should be avoided.

Case report

A 37-year-old company director presented with obesity and hypersom-
nolence. At the age of 9 years he had developed asthma, which had troubled
him only intermittently. Eighteen months before presentation he had begun
to experience disturbed sleep and hypersomnolence, and his weight had
increased from 83 to 121 kg. He had consulted a neurologist and had since
been taking amphetamines for a diagnosis of narcolepsy. His weight and
symptoms had gradually increased. His main complaint was of irresistible
somnolence, repeatedly falling asleep in the middle of important business
meetings and while driving (crashing his car and injuring his daughter).
He had never fallen asleep while standing up. His performance at work had
deteriorated and the company was now in serious financial trouble. Associated
features were morning headaches and loud snoring.

Examination disclosed no abnormality apart from drowsiness, obesity, a

considerably deviated nasal septum partially blocking both nasal passages, and
large tonsils. Spirometry showed moderate, reversible airways obstruction
(forced expiratory volume in one second 2-1 1, vital capacity 4-8 1). Results of
routine haematology, biochemistry, chest radiography, and electrocardio-
graphy were normal. Arterial oxygen tension was 11-5 kPa (86 mm Hg) and
carbon dioxide tension 5-0 kPa (38 mm Hg). Overnight monitoring showed
periods of obstructive apnoea during sleep producing swings of arterial oxygen
saturation from 9400 to 720%. Arousal occurred only occasionally at the nadir
of the drops in arterial oxygen saturation.

Because of the relative mildness of his apnoea and his inability to lose
weight protriptyline 60 mg/day was tried for one month but produced no
benefit. Medroxyprogesterone acetate 50 mg nightly produced initial im-
provement followed by an appreciable decline. These drugs have been re-
ported as beneficial in some cases of sleep apnoea syndrome.' Repeat over-
night monitoring showed recurrent 40-second obstructive sleep apnoeas
throughout the night, accompanied by arterial oxygen desaturation to 65%,
arousal on each occasion, and heart rate oscillating between 85 and 125
beats/min.
Submucus resection and tonsillectomy were performed to reduce his upper

airways resistance. He suffered obstructive apnoea at induction but intubation
was accomplished without difficulty. No narcotics were used and the endo-
tracheal tube was left in place for 18 hours postoperatively. Despite this he
slept for long periods with intermittent nitrous oxide as the only analgesia.
The next day he was fully alert; the hypersomnolence did not return.

Eighteen days later he was fully recovered. He had discovered business
errors made in recent months, which he was trying to correct. Overnight
monitoring showed no sleep apnoea, but snoring persisted. A tracing of
arterial oxygen saturation showed small oscillations (< 2%). There were no
recurrent arousals as before. In six weeks he lost 15 kg in weight; the snoring
subsequently disappeared.


