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Fetal monitoring during labour

Is fetal monitoring worth while ? was the title ofa leading article
in the BMJ in 19711 which concluded that continuous monitor-
ing of the fetal heart rate and measurement of scalp pH might
allow labour to be undertaken and continued in high risk
pregnancy where otherwise a caesarean section would be
performed. The article suggested that intrapartum monitoring
might allow early detection of asphyxia and reduce the number
of asphyxiated infants delivered, although it drew attention
to the lack of published evidence to support this.

Since then, numerous retrospective analyses and five
prospective randomised controlled trials-three in high risk2-4
and two in low risk56 pregnancy-have been published,
showing that continuous monitoring of the fetal heart rate in
high risk pregnancy may prevent intrapartum stillbirths and
reduce neurological complications in neonates, but that this
may be at the expense of an increase in the rate of caesarean

section. The concurrent use of fetal scalp blood sampling
may not only improve the fetal outcome but also reduce the
caesarean section rate. Such benefits, however, were not
apparent in the low risk pregnancies. Though these studies
confirm that fetal monitoring may prevent neurological
sequels, they fail to show a significant improvement overall in
the condition of the fetus at birth. This suggests that, although
monitoring detects severe fetal distress, it fails to detect less
severe cases. In a study by Sykes et al (1 October, p 943) of
selective monitoring ofhigh risk pregnancies and those in which
the fetal heart rate was abnormal on auscultation, monitoring de-
tected fetal distress in only 16% ofcases in which the infant was
subsequently found to have severe acidosis and an Apgar
score of less than 7 at one minute. Conversely, most of the
infants who were thought to have had fetal distress were

vigorous and were not severely acidotic. The authors monitored
46% of the labours, and almost half of the infants who were

born with severe acidosis occurred in the supposedly low
risk group who were not monitored. Failure to identify those
at risk has been noted before and led to the recommendation
that all labours should be monitored.7 Possibly this may be
supported by a sufficiently large randomised trial, but it is
probably now more important to seek to improve on current
techniques than to strive to justify them, if the benefit is not
immediately obvious. The need for adequate intrapartum
monitoring cannot be denied, but unfortunately, objective
evaluation of continuous fetal monitoring has lagged behind
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the widespread adoption of the technique by many obstetric
units. The apparent benefit of monitoring in high risk preg-
nancy must be weighed against the cost of increased operative
intervention and maternal morbidity, restriction of the mother
during labour, and increased medical and nursing effort. On
the other hand, on a purely financial basis such costs may be
justified by the prevention ofeven a few handicapped children.8
There are various reasons why continuous monitoring of the

fetal heart rate and fetal scalp sampling are insufficiently
accurate to detect fetal distress: fetal heart rate patterns corre-
late poorly with the acid base balance, particularly when heart
rate abnormalities are present9; scalp sampling is usually
carried out because of abnormalities in the fetal heart rate and
hence some "at risk" fetuses are missed; the relation of scalp
pH to blood gas state is complex'011; and the ability of the
fetus to withstand hypoxia and acidosis varies, being parti-
cularly dependent on glycogen stores. Fetal outcome depends
not only on correct interpretation of the data but also on
appropriate action by the staff in the obstetric unit. A high
standard of midwifery and medical skill is required, and since
this may be better than average in units carrying out trials
the results so far are not particularly encouraging. Improving
the staffing levels and skills in the labour ward-currently
a topic ofmuch discussion inside and outside the professions-
may benefit fetal outcome, but more reliable methods of fetal
monitoring are clearly needed.

Current methods of monitoring have recently been re-
viewed12; there have also been attempts to simplify inter-
pretation of the fetal heart rate trace by a simple calculation of
the "dip area,"'3 the use of computers to evaluate deceleration
patterns'4 or produce a compact description of fetal heart
rate activity,'5 and detailed analysis of electromechanical
intervals of the fetal cardiac cycle.'6 None of these methods
has yet been adequately evaluated. Values of Po2 and Pco2
are important in interpreting scalp blood results," and the
base excess is also a useful guide to the saturation of the
buffering capacity. The maintenance, calibration, and size
of the blood sample required by blood gas analysers have
proved a problem, but an instrument with fully automatic
calibration which needs only 10-15 ul of blood has recently
become available.'7 Continuous scalp pH and Po2 recordings
have proved useful in research studies but such recordings
are not available in most units. Additional biochemical data
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on scalp blood, such as measurement of lactate concentration,
do not appear to improve diagnostic accuracy. Results of
direct intrapartum monitoring of the neurological state of the
fetus by electroencephalogram recordings'8 19 are difficult to
interpret and once again probably identify only severe fetal
distress.

Against a background of slow technical progress there has
been an increasing demand for more "natural" labour. Mothers
often accept fetal monitoring,20 especially when they have had
previous obstetric problems. Radiotelemetry2l allows more
mobility and although this may not confer any great obstetric
advantage,22 it should make fetal heart rate monitoring more
acceptable and it is surprising that it has not had a more
enthusiastic reception.
There is not, and is never likely to be, a single simple test of

fetal wellbeing in labour. It is impossible to predict with suffi-
cient accuracy which fetuses will become distressed, and prob-
ably all labours should be monitored. At present this entails
fetal heart rate recording and scalp blood analysis, for the
evidence suggests that if continuous monitoring of the fetal
heart rate is used scalp blood analysis is an essential adjunct.
Far more attention should be given to analysis of fetal heart
rate traces by computer, since if this is shown to be beneficial
inexpensive microprocessors could be used on a wide scale. It
is high time that we had a new generation of smaller and more
intelligent fetal heart rate monitors which, together with
telemetry might make fetal monitoring in labour more effective
and less intrusive.
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Changing attitudes to
exercise induced asthma
Bronchoconstriction induced by exercise is a common feature
in patients with both allergic and non-allergic asthma. In
asthmatic children this symptom may be particularly trouble-
some and may lead to physical and emotional isolation by their
peer groups. Over the past few years growing medical aware-
ness of the problems associated with exercise induced asthma
has led to, changing attitudes and has encouraged investigation
into its mechanism so that a more rational approach may be
applied to its management.
The precipitating event in exercise induced broncho-

constriction is cooling ofthe airway mucosa during humidifica-
tion ofthe inspired air.1 In the laboratory this can be measured
as respiratory heat exchange and depends on the rate and
depth of ventilation2 and the temperature and humidity of the
inspired air.3 Exercise in a warm, humid atmosphere produces
less bronchoconstriction than the same exercise performed
under cold, dry conditions4 -which explains (in part) why
exercise induced asthma occurs more frequently in runners
than in swimmers doing the same amount of work.
By itself exercise serves only to increase the tidal volume and

respiratory frequency and is not essential to the broncho-
constriction. Indeed, sedentary hyperventilation under iso-
capnic conditions can induce the same degree of broncho-
constriction as with exercise provided the two stimuli are
matched for respiratory heat exchange.5 6 Whether cooling of
the airways or loss of water from the bronchial mucosa is the
primary stimulus for bronchoconstriction has to be elucidated.
Nor is it certain how a thermal stimulus to the large airways is
propagated to the smaller airways during exercise induced
bronchoconstriction. The close correlation between the
ability of exercise or isocapnic hyperventilation to produce
bronchoconstriction and the response of the airways to non-
specific bronchial provocants such as methacholine or hista-
mine suggests that exercise induced asthma is a reflection of
non-specific bronchial hyperreactivity.7

Several theories have been put forward to link airway
reactivity with exercise induced asthma. One such mechanism,
which may be loosely defined as the "leaky mast cell theory," is
that increased local concentrations of inflammatory mediators
in the airways may alter the threshold at which the smooth
muscle or sensory nerves respond to a fall in temperature.8
Alternatively a reduction in the temperature or changes in the
hydration of the bronchial mucosa may stimulate release of
inflammatory mediators.9 After exercise plasma values of a
high molecular weight neutrophil chemotactic activity and
histamine both rise,'0 two mediators which are associated with
mast cells. Furthermore, the mast cell stabilising drug sodium
cromoglycate inhibits both the mediator and airway responses
to exercise.'1 These observations should, however, be inter-
preted with some caution since there is no definitive evidence
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