
ABC of Antenatal Care

CHECKING FOR FETAL WELLBEING-II
Geoffrey Chamberlain

Tests in late pregnancy (29-40 weeks)
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Biparietal diameter during pregnancy. Left: Growth follows the normal range of
variation and stays within 2 SD of the mean. Middle: Growth tails off from about
32 weeks, the head growing hardly at all in the last weeks. Right: The first reading at
20 weeks is well outside the normal range. If the readings are put back four weeks
growth falls inside the normal range. The woman in this case was probably
incorrect in her dates.
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Cardiff "count to ten" kick chart. The timing of fetal movements can be graphically
displayed on this chart by the mother, who is asked to contact the hospital if there
are <10 movements in 12 hours.

One of the main signs of fetal wellbeing in late
pregnancy is continued growth, measured by
serial ultrasound examination of abdominal area,
femur length, or biparietal diameter. Readings
from early pregnancy are needed to give a
baseline to the growth measurements in the third
trimester. This method of monitoring fetal
growth has a high predictive power-that is, high
sensitivity and selectivity.

Movements
The movements of the fetus are detected by the

mother from about 20 weeks. In the last 10 weeks
of pregnancy they may be used as a coarse
measure of fetal wellbeing. Many women feel
individual movements distinctly; they record
these on a "count to ten" kick chart, which
estimates how long it takes for the fetus to make
10 movements. In most cases this happens within
the first hour or two of the observation period,
but fewer than 10 movements in 12 hours may be
an early warning sign of problems. The woman
should report to her obstetric department for
more intensive testing.

Cardiotocography
The fetal heart rate bears some relation to the

body's response to lack of oxygen-hypoxaemia.
This may be measured from 28 weeks by an
external ultrasound transmitter and receiver
attached to a recording system. The changes in
the fetal heart rate in relation to events external to
the heart rate such as uterine contractions or fetal
movements can be assessed.
The baseline is important, a bradycardia being

a warning sign. Episodic changes are more
commonly seen, the most hopeful being an
acceleration; decelerations are of serious import.

Heart rate varies with the balance of the
sympathetic and parasympathetic nervous
systems, the activity of chemoreceptors in the
aorta, and concentrations of adrenaline and
acetylcholine. In consequence, when the fetus is
awake baseline variability is normal. Reduced

Antenatal cardiotocography. Left: Normal fetal heart rate with a lot of baseline
variability. Right: Fetal movements (shown by the vertical bars) are followed by
accelerations in the heart rate.
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Doppler studies showing the waveforms of normal (left) and narrowed (right)
arcuate arteries of the placental bed.

variability such that the trace is flat is a sign that
the heart is not responding to the interaction of
stimuli. This may mean accumulation of
metabolic catabolites. Sleep patterns need to be
excluded from this diagnosis, however,
particularly in less mature babies, as a flat trace
can occur for 40 minutes or so when the fetus is
asleep. The easiest way to distinguish the two is to
wake the baby up by asking the mother to move
around and repeat the test an hour later.

Other sinister changes include periodic
decelerations with uterine contractions and a
solitary long deceleration over five minutes.

Cardiotocograph records are widely used in the
United Kingdom to monitor women at high risk
in the last days ofpregnancy to determine the best
time for delivering the baby. Because of the poor
prognostic value of the individual variables that
make up an antenatal cardiotocograph trace,
their precise value in prediction is hard to define.
A severely abnormal trace probably indicates
action but an apparently normal one should not
blinker decisions. The trace should be considered
with other data from the pregnancy and rarely be
regarded as a solitary indicant for induction.

Doppler studies
The flow ofblood in the arcuate branches ofthe

uterine artery on the maternal side of the
placental bed and in the umbilical artery on the
fetal side can be measured by the Doppler
principle. Ultrasound waves are beamed in and
their reflected echo patterns vary with flow. This
method of monitoring is still mostly at the
research stage, but the interpretation of patterns
is beginning to show that it is useful clinically.
Abnormal waveforms from the arcuate artery are
useful in predicting which women will develop
severe hypertension in pregnancy. In a fetus
shown to be small by ultrasound measurements
the umbilical artery waveforms help to identify
the truly pathological from the constitutionally
small baby. Absence of or reversal of flow in the
umbilical artery during diastole carries a 25-40%
mortality, and up to a quarter of survivors have
substantial morbidity. Conversely, small fetuses
with normal umbilical waveforms have a good
outcome.

Rignt: Normal wavetorms ot tne umbilical artery. Left: Severely abnormal
waveforms of the umbilical artery showing reduced and even reversed flow in the
diastolic phase, which suggests that the fetus is compromised.

Invasive studies
In late pregnancy fetal blood may be sampled by cordocentesis, when the

oxygen saturation, carbon dioxide concentration, and concentrations of
non-volatile bases such as lactate and pyruvate are measured in small blood
samples. Blood is removed from the umbilical vein in the cord close to the
fetus; the procedure carries a 1-2% risk of fetal death but the results can be
invaluable about the state of fetal acid-base and oxygen concentrations.
Furthermore, in some cases chromosome studies on the leucocytes yield
important results.

Fetoscopy.
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view through a fetoscope of the back of the fetus's
hard palate and uvula. Though the uvula is slightly
bifid, there is no cleft. This photograph reassured
the mother, who was terrified of having another
child with a harelip and cleft palate.
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Conclusions

Most fetal investigations should be kept for
women at high risk of specific conditions.

Fetuses used to be examined structurally in late pregnancy by fetoscopy,
but ultrasonography has now mostly replaced it. Fetoscopy is still helpful,
however, in detecting problems of the face and limbs, which can be
visualised readily in women at high risk of such problems. If a woman has
previously given birth to a child with a hare lip and cleft palate she will
be greatly relieved to know that any subsequent children are not affected. It
is thus helpful treatment for a small number of mothers.

Hormone concentrations
In late pregnancy the hormone tests for fetal wellbeing have mostly been

put to one side. The estimation of oestriol concentration (or total
oestrogens) in the mother's urine or blood in late pregnancy was used to give
some idea of the state of the fetoplacental unit. Unfortunately, the wide
variance of results inside the normal range did not allow precise enough
prediction and the tests have mostly been replaced by biophysical ones. In a
woman at high risk, however, a series of oestrogen estimations considered
longitudinally may guide the obstetrician.

Testing for progesterone and human placental lactogen has mostly
suffered the same fate as that for oestrogen, for the same reasons.

Urinary oestriol concentrations (mean and 2 SD) during gestation. The range is
greater than that of biophysical tests. Left: Variation during a normal pregnancy.
Right: Acute placental malfunction in a woman with hypertension. Currently, signs
of fetal compromise measured biophysically would haveindicated that she be
delivered before the last oestriol readings were available.

The clinical assessment of the fetus can be extended by a series of tests.
Some are simple and easy to do and are used as screening tests on the whole
antenatal population-for example, ultrasonography for checking fetal
growth. Most fetal investigations, however, should be kept for women who
are at high risk of specific conditions-for example, amniocentesis for
women at risk of Down's syndrome.
The development of more complex biophysical tests has led to a

concentration of antenatal care for women at high risk in certain hospital
units, as even many district general hospitals do not have all the facilities
required. In consequence, proper use of regional centres for specialist tests
must be encouraged. It may be unpleasant for the woman to have to move
from her home area to a centre 40 or 60 km away, but this is usually
acceptable if benefits of fetal diagnosis and treatment can be explained by
the family practitioner so that the woman realises she is helping her baby.
Unfortunately, resources and skills cannot be spread uniformly throughout
the country. A natural resistance to the new happens in medicine, but it is
Luddite to ignore new investigations merely because they were developed
after the practitioner qualified.

1 thank Mr J M Pearce for the photographs of Doppler waveforms, and Professor Charles
Rodeck for the photograph taken through a fetoscope.

Professor Geoffrey Chamberlain, FRCOG, is chairman of the department of obstetrics
and gynaecology at St George's Hospital Medical School, London.
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