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Preface

Obstetrics and gynaecology is a dynamic
and rapidly changing speciality. Great
advances have been made in prenatal
diagnosis, the management of infertility
and contraceptive techniques. The
introduction of minimally invasive
surgical procedures has reduced bed
occupancy and analgesic requirements
allowing women to return home more
rapidly. Service delivery development,
required to meet improving NHS
standards, has seen the introduction of a
new multidisciplinary approach, new
roles for midwives and the emergence of
the gynaecological nurse practitioner.

Obstetrics and gynaecology is both
rewarding and demanding. Maternity
care challenges all of us to be more

women-centred and to provide similar
standards of care worldwide. Nowhere
else in medicine are we faced with the
exhilaration of the arrival of new life;
equally, our speciality remains the
highest area for litigation - an added
burden for clinicians - so that audit,
clinical governance and an evidence-
based approach are especially pertinent.
There continues to be areas of great
controversy surrounding the speciality,
especially assisted conception,
termination of pregnancy and hormone
replacement therapy. In no other branch
of medicine are such private and
intimate details discussed regarding
dysparunia, vaginal discharge and
psychosexual problems. The trust placed

in the clinician by the woman is a
privilege to be valued and respected.

This book aims to encompass the
breadth and depth of our speciality in a
vivid, easy-to-use fashion. Based on a
double-spread format for each topic, the
subject comes alive through the
generous use of illustrations but retains
considerable up-to-date detail and covers
some topics overlooked in other texts.
The use of tables and ‘key-point’ boxes
facilitates easy reference. We hope it will
be instructive and enjoyable to read.

London
2003

Joan Pitkin
Alison Peattie
Brian Magowan
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OBSTETRICS

Normal pregnancy - physiological signs and

symptoms

Changes to the maternal physiology in
pregnancy (Fig. 1) allow maximum
efficiency of fetal growth and
metabolism. As this is very different
from the normal maternal physiology
it cannot be equally advantageous.
Normally homeostatic mechanisms,
after detecting a change, return the
organism to the resting state, but
manipulation of the mother’s
homeostatic mechanisms is done by the
fetus in anticipation of its needs as it
grows. So, many changes are noted by
the mother in early pregnancy when the
actual needs of the fetus are minimal
Changes to the energy balance and
respiratory control occur via the
hypothalamus and are typically
mediated by progesterone, while
changes to the more peripheral

[ cardiovascular system

[ 1 Gastrointestinal tract

[ urinary tract
[ The thyroid

Table 1 Changes in the cardiovascular system

Change
Increased blood velume 2600 to 3800 ml
Increased red cell mass 1400 to 1650-1800 ml

Decreased haemaglotin (Hb) and haematacnt
Increased resting cardiac output 4.5 to & [fmin

Raised heart rate 80 to 90 bpm

Increased oxygen consumption by 30-50 ml/min
Decrease in total peripheral resistance [TPR) to

parallel rise in cardiac output (CQ)

Mid trimester fall in blood pressure due ta

greater drop in TPR than nise in CO

Increased incidence of heart murmurs due to increased
flow across valves

functions such as blood volume, blood
constituents and coagulation, and total
body water are mediated by oestrogen.

[ Respiratory system

Fig. 1 Maternal systems changed by pregnancy.

Results/requirements
Raised from early in pregnancy (8-9 wesks)

Needs ready iron supply for optimal rise (see p. 3)

Proportional to the above two factors- termed the

3
physiological anaemia ¢
Early nise maintained through pregnancy and labour.
Declines in puerpenium

Needs incr

Increased cardiac output

Vasadilatation - also allows ¢ an of heat produced
by the fetus

MNeed to know blood pressure (BP) in first trimester when
assessing a raised BP in pregnancy (see p. 20)

Need to distnguish pathalogy from functional murmurs
consider antibioucs in labour for sttuctural heart disease

Cardiovascular system

The main changes seen in the
cardiovascular system are shown in
Table 1. At term the distribution of the
raised cardiac output is:

& Uterus 400 ml/min extra

z Kidneys 300 ml/min extra

% Skin 500 ml/min extra

# Elsewhere 300 ml/min extra.

Urinary tract

The anatomy of the renal tract changes
in pregnancy. Cellular hypertrophy
causes a 1 cm increase in renal length.
The diameter of the ureters is
increased due to the relaxant effect of
progesterone on the smooth muscle
and in later pregnancy there may be
ureteric obstruction due to uterine
enlargement. Increased filtration of
glucose may lead to glycosuria as the
proximal tubular ability to reabsorb
glucose is overloaded. The patient is
aware of urinary frequency due to
increased renal blood flow and the
pressure of the pregnant uterus on her
bladder in early pregnancy. There is a
diuresis immediately following delivery
of the placenta as the vascular bed is
contracted down by nearly 500 ml.
Table 2 lists the changes in values seen
during pregnancy.

Gastrointestinal tract
Progesterone causes smooth muscle
relaxation and thus decreased gut
motility with adverse effects for the
mother. The resultant constipation can
be very uncomfortable and may be
exacerbated by treatment with oral
iron therapy. Straining at stool may



Normal pregnancy - physiological signs and symptoms

Table 2 Changes in values

Renal blood flow increases
Glomerular filtration rate nses due to raised blood flow
Serum jue to increased filtration

greater fillration

From 1.2 /min to 1.5 /min
140 mifrrun up to 170 mlfmin
4.3 mmol/l down to 3.1 mmaol/|

73 mmol/l falls to 47 mmol/

increase the pain of haemorrhoids
caused by raised pressure in the
venous system with blockage to
venous drainage due to the enlarged
gravid uterus.

Heartburn due to reflux of acid
stomach contents is common in
pregnancy. It is caused by relaxation of
the gastro-oesophageal sphincter
combined with delayed gastric
emptying. Diagnosis of acute surgical
problems such as appendicitis can
prove difficult due to the altered site of
intra-abdominal contents with the
enlarged uterus displacing organs
upwards and outwards.

The thyroid

Many patients may have enlargement
of their thyroid during pregnancy as a
result of changes in the renal handling
of plasma inorganic iodide. Raised
filtration of this causes a fall in plasma
levels and the thyroid hypertrophies in
an attempt to maintain normal iodide
concentrations. Development of a
goitre in pregnancy may indicate mild
relative iodine deficiency.

Body water

Total body water increases by 8.51:6 1
distributed to placenta, amniotic fluid,
blood volume, uterus and breasts - 2.51
as extracellular water causing oedema. It
is normal in pregnancy to experience
dependent oedema (legs). The ground
substance of the connective tissues stores
much of the increase making ligaments
softer, which can result in backache due
to lumbar lordosis putting abnormal
strain on the lower back and
separation of the symphysis pubis
causing pain during walking.

Tingling of the fingers supplied by
the median nerve may be due to extra
fluid causing compression as the nerve
passes under the flexor retinaculum. A
beneficial effect is the increased
stretchability of the cervix noted during
labour.

Respiratory system

The respiratory centre is reset to less
than 4 kPa pCO, (from 6 kPa) under
the influence of progesterone, enabling
the fetus to oftload its waste gas.
Ventilation is increased by 40% in the
first trimester due to increased tidal
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Fig. 2 Respiratory changes of pregnancy.

volume but as pregnancy progresses
there is a decrease in total lung
capacity by 200 ml due to uterine size.
There is no change noted in expiratory
peak flow rate during pregnancy (Fig. 2)

Dyspnoea noted in early pregnancy
may be due to the lowered pCO, which
the mother is unused to. Mild exercise
may reduce pCO,; to a level which
reduces cerebral blood flow and causes
dizziness. The low pCQO, is paralleled by
low plasma bicarbonate to maintain
normal pH. The resulting low plasma
osmolality remains uncorrected and
may be responsible for polyuria and
thirst in early pregnancy.

Energy balance
The average weight gain in pregnancy
is 12 kg in the second half of

pregnancy. This is distributed between
the fetus, uterus, breasts, increased
blood volume and body fat. The body
fat is distributed centripetally and is
increased due to both extra intake and
decreased utilization due to the more
sedentary lifestyle dictated by
pregnancy.

Glucose

The handling of a glucose load is
altered during pregnancy with the rise
higher than in non-pregnant females
and elevated for longer. However,
insulin levels are also raised above the
usual — pregnancy is a time of insulin
resistance most marked in the third
trimester. Fasting plasma glucose is
lowered in early pregnancy but rises in
weeks 16-32. These facts mean that
gestational diabetes is most likely to be
detected in the third trimester.

fron

As the red cell mass increases (18%) by
less than the blood volume there is a
fall in haemoglobin as pregnancy
progresses. A lowered mean cell
volume (MCV) is the most sensitive
indicator of iron deficiency - serum
iron is low and total iron-binding
capacity raised. Routine iron
supplementation is associated with an
increased red cell mass of 30% and
debate still exists as to whether to offer
routine iron to all pregnant women or
to treat those found to be iron
deficient.

Coagulation changes in
pregnancy

A hypercoagulable state exists from
early in the first trimester, thought to
be advantageous to meet the sudden
haemostatic demand as the placenta
separates. The increased ability to
neutralize heparin in late pregnancy
rapidly returns to normal on delivery
of the placenta — important to note in
patients on heparin therapy. Increased
levels of fibrinogen, factors VI, VIII,
and X are found, with decreased levels
of factors XI, X1II and fibrinolytic
activity.

j Normal pregnancy - physiological signs and _symptom;
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OBSTETRICS

Antenatal care

Aims of antenatal care

The main aim of antenatal care is to
have a healthy mother and a healthy
baby at the end of the pregnancy.
Antenatal care thus becomes risk
assessment - trying to identify from the
patient’s history and from examination
whether there are any factors which may
have an adverse effect on the patient or
her fetus during the pregnancy and the
correction of these problems.

Pattern of antenatal care

The traditional pattern for antenatal care
was laid out in the early 20th century
with monthly visits until 28 weeks’
gestation, visits every 2 weeks until

36 weeks and weekly visits until
delivery. This entails 12 to 14 visits per
pregnancy and is probably more than is
necessary to enable detection of the
major complications of pregnancy such
as hypertension and fetal growth
restriction. The usual aim is to hold the
booking visit early in the pregnancy - if
possible in the first trimester - to enable
advice to be given on diet, smoking,
alcohol, and medication, much of which
might be more appropriately dealt with
under pre-conceptual counselling (see
p. 6). A detailed history is usually taken
at this visit enabling identification of
factors which would place the patient at
higher risk of perinatal mortality:

Epidemiological factors

# teenager - at risk of hypertension,
intrauterine growth restriction
(IUGR)

® elderly primigravida (over 35 years)
— increases in fetal chromosomal
abnormalities, perinatal mortality,
and obstetric intervention.

Past ebstetric history

# previous stillbirth or neonatal death
(NND)

previous fetal abnormality

preterm labour or precipitate labour
caesarean section

pregnancy complication likely to be
repeated - pre-eclampsia, IUGR,
abruption, postpartum haemorrhage
{PPH).

g B B 5

Maternal medical history

& cardiac disease, diabetes, thyroid
disorder, drug misuse, renal
problem, thromboembolic disorder,
hypertension, epilepsy (see p. 25)

s factors on examination: cardiac

murmur, hypertension, size of
mother (large with risk of
gestational diabetes, small with risk
of TUGR), pelvic mass, uterine size
not in keeping with dates.

Clinical examination

Few wommen have had any medical
examination since starting school and
routine examination to exclude disease
should cover cardiovascular,
respiratory, renal and locomotor
systems. Clinical examination to

exclude breast diseasc is supplemented

in pregnancy by an examination of the

nipples so that the woman who wishes

to breast fecd may be prepared, with
treatment for inverted nipples as

appropriate (nipple shields or massage).
The presence of varicose veins should be

managed by adequate support hosiery

during pregnancy to prevent worsenin
p YO

varicosities with the possibility of
thrombophlebitis.

Palpation of the pregnant
abdomen

This skill is developed with much
practice but a structured approach will
ensure maximum information is
obtained.

= Inspection - lock for the degree of
distension; the presence of umbilical
eversion suggests excessive
distension (consider twins or
polyhydramnios). Watch for fetal
movements (presence confirms this
is distension due to pregnancy and
not an ovarian cyst). The linea alba
may become pigmented during
pregnancy — called a linea nigra.

& Funduos - determination of the
position of the fundus (uppermost
part of the uterus) is with the ulnar
border of the left hand palpating
gradually down from the
xiphisternum.

u Symphysis fundal height (SFH) -
measured with a tape measure from
the fundus through the umbilicus to
the upper border of the symphysis
pubis. The measurement in
centimetres in the third trimester
corresponds approximately to the
number of weeks’ gestation
(£ 3 weeks).

s Lateral palpation - to determine
the lie {longitudinal axis of the fetus
with respect to the longitudinal axis
of the uterus) both hands are placed

Fig. 1 Lateral palpation of the pregnant
abdomen.

flat, one on either side of the
maternal abdomen (Fig. 1). The fetus
is then gently ballotted between the
hands to ascertain the fetal parts.
The lie may be longitudinal (most
commonly), oblique or transverse
(see p. 53). The volume of amniotic
fluid is described as clinically
normal when fetal parts can be felt
through a fluid cushion, increased
(clinical polyhydramnios) when
fluid prevents determination of the
fetal parts, or decreased (clinical
oligohvdramnios) when fetal parts
can easily be felt through the
abdominal wall.

& Presenting part - both hands are
used to palpate the lower pole of the
uterus and determine what fetal part
lies there (Fig. 2). It is usual to
decide whether the presenting part
is engaged {widest presenting
diameter has passed through the
pelvic inlet) or not engaged.
Alternatively with a cephalic
presentation you may say how
many fifths of the head you can feel
(Fig. 2).

# Fetal health - auscultation for the
fetal heart with a Pinard's
stethoscope or Doppler hand-held
device completes the examination.
Maternal reporting on fetal
movements may replace listening
for the fetal heart.

Presentation of the findings

It is usual to start with a cone-line
summary of your history details - for
example: Mrs X is a 30-year-old, para
2+0 at 36 weeks with raised blood
pressure. On examination the
abdomen is distended compatible with
pregnancy and old striae are noted.
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Fig‘ 2 The relationship between abdominal palpation of the
presenting part and degree of engagement.

The SFH is 35 cm (1), with a longitudinal lie (2) of a
singleton infant (3). There is a cephalic presentation (4), 3/5
head palpable

(5), fetal heart sounds heard (6) and an adequate liquor
volume (7). (Remember - 7 points to relate regarding your
examination,)

The antenatal visit

Enquiry as to the mother’s well-being and whether fetal
movements have been satisfactory often opens the discussion
at an antenatal visit. Some units will ask mothers to keep a
fetal movement chart after 28 weeks. This is based on the
finding that the movements diminish or disappear up to 24
hours before fetal demise. A ‘count to ten’ chart is kept with
recording of 10 movements from 09.00 - if fewer than 10
movements are noted by 21.00 the mother is asked to
contact her local hospital and attend for fetal assessment
(usually a CTG).

Blood pressure is measured and urine tested for
proteinuria. The development of hypertension in later
pregnancy may have profound effects on fetal well-being and
maternal health (see p. 20). Oedema is common in later
pregnancy but is usually peripheral.

All recent tests (Table 1) should be reviewed and treated
as required. Anaemia may develop, needing iron therapy.
Rhesus negative patients need antibody checks at 28 and 34
weeks. Examination of the abdomen to check for normal
growth of the fetus and to determine its position is then
carried out. A growth scan may be requested if the fetus is
smaller than expected. This can be repeated at 2-weekly
intervals to ensure a reasonable growth rate. A larger than
expected uterus may be due to polyhydramnios.

In the primigravid patient the presenting part should be
engaged by 37 weeks, so check to exclude placenta praevia or
fetal abnormality if the head is high. As the mother comes
closer to labour she may have worries she wishes to discuss.
Some draw up a birth plan which needs careful discussion of

Antenatal care

Table 1 Blood and urine tests in pregnancy

Tosts Interpretation

Haemoglobin Anaemia should be correcled before labour
Sickle cell screen For Afro-Canbbeans = prenatal diagnosis
Haemaglobin electrophoresis

Rhesus status and antibody titres

For thalassaema (see p. 34)

Rhesus negative will need mor W

Rubella litres Most will be immune as vaccinated in school
Hepatitis B Routine testing: if positve check HIV status
HIV antibodies

A and TPHA

Only tested after counselling

Allows reatment 10 preve

Urine

protein Treatment needed for mnfect

Unne for sugar Renal threshold decre therefore frequently

positive even if serum glucose normal

any points where the mother’s wishes diverge from accepted
principles.

Mothercare and parentcraft classes are offered in
developed countries, though in the developing world
facilities are more variable, to prepare the mother for labour
by ensuring understanding of the process. Fear of the
unknown enhances perceived pain (see p. 70). Teaching on
breathing techniques to help the sense of control during
contractions is set alongside teaching on posture when lifting
and how to lessen backache. A visit to the delivery ward may
be reassuring. Baby handling is taught to both parents and
feeding covers the benefits of breast feeding.

Much of the above will be impossible to achieve in
developing countries where blood sampling may be limited
to only haemoglobin assessment and a test for HIV status.
There may be no ultrasound facility. Care personne] will
therefore have different aims in delivering antenatal care. All
women should receive iron orally (see p. 32) and folic acid.
Regular antimalarial prophylaxis in endemic areas has been
shown to reduce the incidence of anaemia and increase
birthweight. As hypertension is a major cause of maternal
mortality, blood pressure screening may save lives. Female
circumcision is common in some countries and necessitates
discussion about how to avoid damage at delivery, perhaps
with elective incision before labour starts.

Delivery itself may not have any formally qualified person
present, the traditional birth attendant having trained by
observing a more experienced birth attendant in action. In
many countries training programmes for traditional birth
attendants have been developed as a means of increasing the
quality of care available for women and children, under the
guidance of the World Health Organization.

J Antenatal care |

m Antenatal care is risk assessment

m The quality of antenatal care delivered correlates with the perinata
mortality.

m Antenatal care covers all aspects of the mother’s life whilst
pregnant.

m There are seven key findings on palpation of a pregnant abdomen

J
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OBSTETRICS

Pre-conceptual counselling

Pre-conceptual counselling is helpful in a wide variety of
circumstances. There is potential for general advice, an
opportunity to plan care in those with background medical
disease, a chance to review those with previous obstetric
complications and a discussion with those at increased risk
of fetal anomaly. In reality, what should ideally be pre-
conceptual counselling is often carried out in the first
trimester of the pregnancy.

General
Mothers at extremes of reproductive age are at increased risk
of obstetric complications, particularly hypertensive
disorders, and they carry an increased perinatal mortality.
Smoking also increases the perinatal mortality and should
ideally be stopped. Alcohol may reduce fertility and is also a
potential teratogen. Poor nutrition is rare in the UK, but
significant maternal malnutrition is associated with
intrauterine growth restriction (IUGR) and subsequent risks
to the offspring of coronary heart disease, non-insulin-
dependent diabetes and stroke (Fetal Origins Hypothesis).
Daily folic acid taken from before conception reduces the
recurrence risk of neural tube defects in those who have had
a previously affected child (Fig. 1). A pre-conceptual
prophylactic dose for all pregnant women probably also
offers some protection. There are, at present, no known
teratogenic effects from folate.

Medical

Chronic maternal disease may have a deleterious effect on
fertility that may lessen as the disease process itself
improves. Maternal disease can affect the fetus, and the
pregnancy itself may affect the disease. See particularly SLE
{(p. 24), Diabetes (p. 28), HIV(p. 16), Renal disorders (p. 26),
Thromboembolic disease (p. 42) and Thyroid disorders

(p. 27).

It is rare to advise against pregnancy in those with cardiac
disease, although those with fixed pulmonary output may be
advised that the risks to their own health are too great (e.g.
in those with pulmonary hypertension). Active SLE nephritis
is associated with significant maternal and perinatal
mortality, and in particular with a risk of pre-eclampsia.

Those on warfarin for valvular problems or venous
thromboembolic disease are at increased risk of teratogenic
problems (particularly midfacial hypoplasia). Consideration
should be given to timing of pregnancy and whether a
change to heparin, at least in very early pregnancy, is
appropriate. As anticonvulsants for epilepsy may also be
teratogenic (Fig. 2), seizure control with a single drug regime
is ideal or, if seizure-free for 2-3 years, drug withdrawal may
be considered (this may have implications for the patient’s
work and/or driving licence). Pre-conceptual folate
supplements should be given because anticonvulsants lead to
a reduction in serum folate,

Obstetric

Women who have experienced obstetrical difficulties in a
previous pregnancy are often anxious to talk these through
and consider the likelihood of recurrence. This is frequently
a listening exercise so that anxieties and occasionally anger
can be expressed, especially in cases of previous fetal or
neonatal loss. An explanation followed by discussion of

Fig. 1 Spina bifida — large lumbosacral myelomeningocele. Folic
acid should ideally be started pre-conceptually.

Fig. 2 Anticonvulsants are associated with neural tube defects,
cardiac and craniofacial defect. The figure shows a unilateral cleft lip.

possible recurrence risks and a plan for the next pregnancy
are useful. It is also an opportunity to identify those with
abnormal grief reactions who might benefit from further
counselling before considering another pregnancy.

Pre-eclampsia tends to improve with subsequent
pregnancies, with the possible exception of severe pre-term
disease. The incidence of proteinuric pre-eclampsia in a
second pregnancy is 10-15 times greater if there was pre-
eclampsia in the first pregnancy compared to those with a
normal first pregnancy. It has been suggested that low-dose
aspirin taken from early pregnancy (< 17 weeks and
probably from the first trimester) may reduce the incidence
of IUGR or perinatal mortality in those with previous severe
disease. Studies in this area have provided conflicting
evidence.

Those who have had a previous difficult instrumental
delivery usually have a much more straightforward delivery
next time around, but may occasionally request an elective
caesarean section. This is controversial, and careful
consideration of the advantages and disadvantages is
required (see p. 56). In general, those with a previous
caesarean section for a non-recurrent indication, e.g. breech,
fetal distress or relative cephalopelvic disproportion
secondary to fetal malposition, should be offered a trial of



labour, but repeat elective caesarean section may be
considered in certain circumstances.

In situations where there has been previous IUGR or an
intrauterine death, subsequent management depends on the
cause and the estimated likelihood of recurrence. More
intensive antenatal monitoring is usually offered and the
outcome is usually good, particularly when the loss was
‘unexplained’.

Risk of fetal anomaly
Those who have had a previous baby with a fetal anomaly
are often anxious to know the risk of this happening again
and whether any prenatal testing can be carried out. This
discussion has usually taken place after the problem
pregnancy, but further discussion is sometimes welcomed.
A couple who have had a previous Down’s syndrome
baby, or fetal loss from Down's syndrome, carry a risk of
0.75% above their baseline age-related risk (p. 11). Down’s,
however, may rarely also be inherited from a parental
translocation (e.g. 14 : 21) or mosaicism, which increases this
recurrence risk significantly. The complexities of these issues
often require specialist advice from a clinical geneticist
(Fig. 3). This also applies to many other abnormalities, for
example congenital heart disease: while in general the
recurrence risk of this is = 5%, it is dependent on the family
history, drug history and whether the anomaly was isolated
or part of some other syndrome. Other structural
abnormalities, for example Potter’'s syndrome or
diaphragmatic herniae, usuaily carry a low recurrence risk.
There may be a family history of certain conditions, and
others have a racial predisposition, e.g. Tay~Sachs disease in
Ashkenazi Jews or haemoglobinopathies in those of
Mediterranean origin. Invasive fetal testing may be
appropriate after parental gene testing if both partners are
homozygous for a recessive condition. It is possible to test
for some of the trinucleotide repeat disorders (e.g. myotonic
dystrophy, Huntington’s chorea or fragile X syndrome) but
the ethics of such testing is complex and it is not necessarily
desirable in every couple. Other autosomal recessive
conditions are also amenable to testing, e.g. the screening of
saliva for the commoner mutant alleles of cystic fibrosis (the

Fig. 3 Atrioventricular canal defect in a baby with Down's
syndrome. There is a large ventricular septal defect (VSD) and no
identifiable atrial septum.

Pre-conceptual counselling

commonest being AF508), and again subsequent invasive
fetal testing if both parents are carriers.

Lifestyle education

Smoking is associated with low- birthweight babies, probably
related to fetal hypoxaemia and ischaemia from both carbon
monoxide and nicotine. Although there is no evidence to
support association with fetal abnormality, long-term follow-
up has demonstrated intellectual and emotional impairment.
Smoking is also associated with an increased risk of
abruption, preterm labour, intrauterine fetal demise and
sudden infant death syndrome. Alcohol and drug misuse
also carry significant fetal risks and, in the ideal world, all of
these substances should be avoided in pregnancy.

Those whose work environment exposes them to
radiation, hazardous gases or specific chemicals should be
appropriately counselled. There is no evidence that VDUs
are harmful, or indeed that work itself is harmful to the
mother or fetus. The mother should be advised that she may
continue working providing she is not unduly tired.
Moderate exercise is likely to be of benefit and should be
encouraged, but should probably be avoided if there are
complications, e.g. hypertension, multiple pregnancy,
cardiorespiratory compromise, antepartum haemorrhage or
preterm labour.

Drug treatment in pregnancy

It is never possible to confirm the safety of any drug in
pregnancy; one can only report on problems that seem to
have arisen. As a general principle, all drugs should be
avoided in pregnancy unless clinical benefits are likely to
outweigh the risks to the fetus. A useful treatment, however,
should not be stopped without good reason.

The major body structures are formed in the first 12
weeks (organogenesis) and drug treatment before this time
may cause a teratogenic effect. If a drug is given after this
time it will not produce a major anatomical defect, but may
affect the growth and development of the baby.

Drug-related teratogenic problems were highlighted by the
drug thalidomide introduced in West Germany in 1956 to
combat mormning sickness. By the end of 1961, thalidomide,
sold under 51 brand names in at least 46 countries, was
identified as a human teratogen and removed from the
market. More than 10 000 infants worldwide were born with
malformations attributed to the use of thalidomide in
pregnancy. .

Other drugs known to cause fetal abnormality include
anticonvulsants, warfarin and isotretinoin, a vitamin A
derivative, which is highly teratogenic and can produce
almost any type of malformation in small doses. Ionising
radiation kills rapidly dividing cells and can produce virtually
any type of birth defect depending on the dose.

Alcohol is able to cross from the maternal circulation
through the placenta into the fetal circulation and is
potentially teratogenic. Fetal alcohol syndrome is discussed
on page 44.

Pre-conceptual counselling |

m Folic acid reduces the incidence of neural tube ¢

m Screening for structural or genetic fetal abnormality may be possible

7



OBSTETRICS

Fetal chromosomal abnormality

About 2-3% of couples are at high risk
of producing offspring with genetic
disorders and 5% of the population
will have displayed some form of
genetic disorder by the age of 25 years.
Particular risk factors are:

# Advanced maternal age (e.g. Down’s
syndrome)

m Family history of inherited diseases
(e.g. fragile X syndrome,
Huntington’s chorea)

® Previous child with genetic disorder
(e.g. Tay-Sachs disease, congenital
adrenal hyperplasia).

The techniques for prenatal diagnosis
that can be used and the appropriate
timings are given in Table 1.

Here we will focus on screening for
Down’s syndrome which is
characterized by an extra chromosome
21. The overall incidence is 1 :600 live
births, but depends on maternal age,
being 1:2000 at age 20 and 1:100 at
age 40. In affected individuals,
although walking, language and self-
care skills are usually attained,
independence is rare. There is mental
retardation (with a mean IQ of around
50) and an association with congenital
heart disease, particularly
atrioventricular canal defects,
ventriculoseptal defect, atrioseptal
defect and Tallot’s tetralogy.
Gastrointestinal atresias are common
and there is early dementia with
similarities to Alzheimer'’s disease.
Twenty per cent die before age 1 but
45% reach age 60.

Serum screening
Antenatal screening for Down’s
syndrome is possible by measuring

Table 1 Techniques for prenatal diagnosis

Technique Tests employed
Chorionic villus Chromosomal analysis
DNA analysis
Enzymo

Amniocentasis Chromosomal analysis

15+ weeks)

Maternal venous AFP, Triple test screening for

blood sample Down's syndrome

Ukr: USsS

Caordocentesis Enzymology

(=18 weeks) Chromosomal analysis
Blood testing

levels of serum markers at 15+ weeks
— low levels of a-fetoprotein (AFP)

* high levels of unconjugated oestriol
and human chorionic gonadotrophin
(hCG) are corrected for maternal
weight and age. This allows ~ 60% of
cases of Down'’s syndrome to be
picked up, with amniocentesis
required on ~ 4% of the screened
population. The pick-up rate is higher
in older women, but the chance of
being recalled with an elevated risk is
also higher. It is therefore not essential
to advise women over the age of 35
years to have an amniocentesis as
serum screening is more sensitive in
this age group. Fluorescent in situ
hybridization (FISH) techniques may
be used to exclude the commoner
aneuploidies within 72 hours. Routine
karyotyping does take up to 3 weeks
because of the need to culture cells
first.

Screening for open neural tube
defects is also carried out by
measuring the maternal serum AFP at
16 weeks.

Nuchal translucency

Screening for aneuploidy is also
possible by measuring the fetal nuchal
thickness on first trimester ultrasound.
Sensitivities of 70-90% have been
quoted for detecting Down’s
syndrome, particularly when combined
with first trimester serum levels of
specific fetal proteins. Increased nuchal
translucency is also a marker for
structural defects (4% of those

>3 mm) particularly cardiac,
diaphragmatic hernia, renal, abdominal
wall and other more rare
abnormalities. The overall survival for

Indications

Chromosomal abnormalities, fetal sexing in X-linked
conditions

Inborn errors of metabolism

Haemoglobinopathies, Duchenne muscular dystrophy
As above

As above

As above

High incidence of neural tube defects

Spina bifida, anencephaly, hydrocephaly, cystic renal

disease, renal tract dilatation, exomphalos, gastroschisis,

abnormalities, cardiac

As above

As ahove
Heamoglobin studies, fetal wiral infection, rhesus disease
unexplained hydrops and fetal anaemia pH

Fig. 1 Low-power view of chorionic villi.

those with nuchal translucency
>5mmis ~ 53%.

Both these tests are screening tests
for chromosomal problems. This
allows selection of a group of mothers
who can then be considered for an
invasive diagnostic test.

Methods of obtaining tissue

Chorionic villus sampling (CVS)
Samples of mesenchymal cells of the
chorionic villi are obtained for
chromosomal and DNA analysis. The
transabdominal technique is now more
favoured, as the transcervical technique
may give a higher infection and fetal
loss rate.

Chorionic villus sampling is
performed at 11-14 weeks’ gestation. A
needle is introduced through the
maternal abdomen under ultrasound
guidance, into the placenta and along
the chorionic plate. A sample of the
villi (Fig. 1) is aspirated. Cells from the
direct preparation allow preliminary
karyotype and DNA analysis within
24 hours, but this is usually confirmed
with a cultured preparation as well.

Chorionic villus sampling only
rarely leads to erroneous results, due
to placental mosaicism (placental
tissue of different cell lines can be
identified from one placenta, e.g. XO,
XX) but errors from this can be
virtually eliminated providing decisions
are deferred until both the direct and
culture results are available. Karyotypic
discrepancy between fetus and placenta
increases with increasing gestation and
if rapid results are required over 20
weeks fetal blood sampling or
amniocentesis with FISH is preferable
(see below).
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(a)

Fig. 3 Karyotyping for Turner's syndrome. (a) 45, XO karyotype. (b) Fetus with Turner's

syndrome.

The advantage of chorionic villus
sampling is that there is no breach of
the amniotic cavity and that it allows
an early diagnosis with the option of a
suction termination of pregnancy.
There is, however, good evidence to
suggest that psychological parental
morbidity is independent of whether a
diagnosis is made in the first or second
trimester and indeed medical
termination of pregnancy may carry
less psychological morbidity than
surgical (even if medical complications
are higher).

Amniocentesis

Amniocentesis involves withdrawing a
sample of amniotic fluid containing
fetal cells by passing a needle (using
direct ultrasound control) through the
maternal abdomen (Fig. 2). A karyotype
of the fetal cells is obtained (see
above). In approximately 98% of cases
cell culture will be successful, enabling
karyotypic analysis. This is performed
from 15 weeks' gestation so that
sufficient viable fetal cells can be

obtained but at a fetal loss rate of
about 1%. Amniocentesis performed in
the presence of a raised maternal AFP
level appears to be associated with a
significant increase in miscarriage
rates.

LR

Fig. 2 Insertion of needle under
ultrasound guidance

Cordocentesis

This technique may be used later in
pregnancy when a rapid result is
required. Often this will be at a later
gestation after an ultrasound scan has
shown an anomaly that is strongly
associated with a genetic defect.

A needle is introduced
transabdominally into the umbilical
artery or vein. The most stable portion
of the cord suitable for this is at the
point of insertion. The blood sample
obtained can be used for karyotyping
and for the diagnosis of other
conditions such as
haemoglobinopathies, viral infections
and metabolic disorders. The
disadvantage of cordocentesis is that it
requires a highly skilled operator.
Complications include fetal
haemorrhage, cord haematoma and
fetal bradycardia.

Diagnostic tests for
chromosome abnormality

Karyotyping

Human chromosomes can be
examined directly in rapidly dividing
tissue. However it is more usual to
culture cells and then use colchicine to
inhibit the formation of the spindle
and arrest cell division at metaphase
which allows the preparations that we
are familiar with (Fig. 3).
Chromosomes can then be paired
according to their size, position of the
centromere, and the Giemsa stain (this

Fetal chromosomal abnormality

Fig. 4 FISH analysed cell showing trisomy
21 (Down’s syndrome).

shows a characteristic banding pattern
for each chromosome allowing
individual identification).

DNA analysis

In an increasing number of inherited
diseases it is now possible to identify a
single gene defect or omission that is
responsible. Fetal cells obtained by the
various sampling techniques are
cultured and their chromosomal DNA
separated. This DNA is digested with
restriction enzymes. The resulting
fragments are separated by Southern
blotting. A radioisotope-labelled DNA
probe is then added and
autoradiography allows identification
of any hybridization. Specific probes
are available for sickle cell disease,
thalassaernia, and cystic fibrosis.

Fluorescent in situ hybridization
(FISH)

In situ hybridization permits the
analysis of genetic material of a single
nucleus, by incubating a fixed dried
cell with a specific probe, which binds
to the gene of interest (Fig. 4). The use
of a fluorescent marker tagged to the

gene probe leads to the acronym FISH.

This technique is sensitive enough to
demonstrate each allele on individual
chromatids but is not yet reliable
enough for single cell analysis so is
applied to larger samples. It provides a
rapid diagnosis of trisomy, triploidy or
sex chromosome problems if
appropriate markers are used.

J Fetal chromosomal abnormality }
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Fetal abnormality

The finding of some ‘abnormality’ in
pregnancy transforms what was
previously an exciting and joyous event
into an extremely worrying and
distressing time. This remains true
even when the potential risks are
small; for example being recalled with
an abnormal level of a-fetoprotein
(AFP), or with the finding of a choroid
plexus cyst on routine ultrasound scan.
The very greatest of care should be
taken in explaining any findings to
parents. Tact, understanding and
reassurance (if appropriate) are
paramount. The advice given to
parents is of such importance that it
will frequently be necessary to involve
senior members of the obstetrics team
as well as members of other
specialties, particularly paediatricians,
clinical geneticists and radiologists.

The aims of prenatal diagnosis are
fourfold:

e the identification at an early
gestation of abnormalities
incompatible with survival, or likely
to result in severe handicap, in order
to prepare parents and offer the
option of termination of pregnancy

» the identification of conditions
which may influence the timing, site
or mode of delivery

= the identification of fetuses who
would benefit from early paediatric
intervention

m the identification of fetuses who
may benefit from in utero treatment
(rare).

It should not be assumed that all
parents are going to request
termination of pregnancy even in the
presence of lethal abnormality. Many
couples have opted to continue
pregnancies in the face of severe
defects that have resulted in either
intrauterine or early neonatal death,
and have expressed the view that they
found it easier to cope with grief
having held their child. Others say that
they were glad of the opportunity to
terminate the pregnancy at an early
stage and that they could not have
coped with going on. More
controversial still are the problems of
chronic diseases with long-term
handicap and long-term suffering for
both the child and its parents. The
parents themselves must decide what
action they wish to take — it is they
who will have to live with the

consequences. It is our role to advise,
guide and respect their final wishes,
irrespective of our own personal views.

Screening for fetal abnormalities
Structural anomalies are best seen on
ultrasound scan and many clinicians
advocate that all mothers should be
offered at least one detailed ultrasound
at around 18-20 weeks or earlier. This
has the advantage that previously
unsuspected major or lethal anomalies
(e.g. spina bifida, renal agenesis) can be
offered termination, and it also allows
planned deliveries of those conditions
which may require early neonatal
intervention (e.g. gastroschisis,
transposition of the great arteries). It
has the disadvantage, however, that
many defects are not identified (it is
likely that < 500% of cardiac defects are
recognized) and the false reassurance
provided by this scan may become a
source of parental resentment.
Furthermore, problems may be
uncovered; for example one of the ‘soft
markers’ (see below), the natural
history of which is uncertain. This may
generate unnecessary anxiety and
increase the number of invasive
diagnostic procedures (and thereby the
loss rate) in otherwise healthy
pregnancies.

Chromosomal abnormalities are
much more difficult to identify on
scan. While around two-thirds of
fetuses with Down’s syndrome will
look normal at 18 weeks, most with
Edwards’ or Patau's syndrome do show
some abnormality, even though these
are often not specific or diagnostic.

In the absence of routine ultrasound
scans, it is possible to screen for open
neural tube defects by measuring the
maternal serum AFP at 16 weeks. AFP
is an alpha-globulin of similar
molecular weight to albumin, which is
synthesized by the fetal liver. Any
break in the integrity of the fetus
allows the AFP to escape into the
maternal circulation and therefore be
elevated on serum testing. Those with
levels greater than 2.0-2.5 multiples of
the median should be recalled for an
ultrasound scan, giving a sensitivity for
picking up neural tube defects of
around 85%. Raised levels are also
found following first trimester
bleeding, or with intrauterine death
(fetal autolysis), abdominal wall
defects, or multiple pregnancy

Fig. 1 Echogenic focus in the left ventricle
of a four-chamber cardiac view.

(increased synthesis). Even if the scan
is normal, raised AFP is still a marker
for later pre-eclampsia or intrauterine
growth restriction.

Increased nuchal translucency (NT)
is also a marker for structural defects
(4% of those > 3 mm), particularly
cardiac, diaphragmatic hernia, renal,
abdominal wall and other more rare
abnormalities. The overall survival for
those with NT > 5 mm is = 53%.

Aneuploidy — soft markers

These are structural features found on
ultrasound scan which in themselves
are not a problem, but which may be
pointers to chromosomal problems.
Examples include choroid plexus cysts,
mild renal pelvic dilatation, an
echogenic focus (Fig. 1) in the heart
(‘golf-ball’), or mild cerebral ventricle
dilatation. They are found in
approximately 5% of all pregnancies in
the second trimester and are the cause
of a lot of parental anxiety. If isolated,
the risk of chromosomal problems is
low, but if more than one is found, or
if there are any other structural defects,
the risk is very much higher.

Congenital heart disease

This is the commonest congenital
malformation in children and affects
about 5-8:1000 live births. Of defects
diagnosed antenatally, about 15% are
associated with aneuploidy. most
commonly trisomies 18 and 21.

The four-chamber view of the heart
can be used as a screening test (Fig. 1)
and will identify 25-40% of all major
abnormalities, particularly ventricular
septal defect, ventricular hypoplasia,
valvular incompetence and
arrhythmias. In addition, viewing the
aorta and pulmonary artery increases



Fig. 2 Fallot's tetralogy. The aorta (a)
overrides the interventricular septum (s).
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Fig. 3 Dorsal view of embryo on days 22
and 23, demonstrating neural tube closure

the sensitivity to 604% by screening
for Fallot’s tetralogy (Fig. 2) and
transposition of the great arteries. At
18 weeks most of the major
connections can be seen, but high-risk
pregnancies (e.g. those with diabetes,
or taking anticonvulsants, or who have
a personal or family history of
congenital heart disease) should be re-
scanned at 22-26 weeks for more
minor defects.

Neural tube defects

The neural tube is formed from the
closing of the neural folds, with both
anterior and posterior neuropores
closed by 6 weeks’ gestation (Fig. 3).
Failure of closure of the anterior
neuropore results in anencephaly or
an encephalocele, and failure of
posterior closure in spina bifida.

Anencephaly. The skull vault and
cerebral cortex are absent. The infant is
either stillborn or, if liveborn, will
usually die shortly after birth (although
some may survive for several days).

Encephalocele. There is a bony defect
in the cranial vault through which a

Fig. 4 Spina bifida in association with
large exomphalos.

dura mater sac (+ brain tissue)
protrudes. This may be occipital or
frontal. Isolated meningoceles carry a
good prognosis, whereas those with
microcephaly secondary to brain
herniation carry a very poor prognosis.

Spina bifida (Fig. 4). In a meningocele,
dura and arachnoid mater bulge
through the defect, whereas in a
myelomeningocele, the central canal of
the cord is exposed. Those with spinal
meningoceles usually have normal
lower limb neurology and 20% have
hydrocephalus. Those with
myelomeningoceles usually have
abnormal lower limb neurology and
many have hydrocephalus. In addition
to immobility and mental retardation,
there may be problems with urinary
tract infection (UTI), bladder
dysfunction, bowel dysfunction, and
social and sexual isolation.

Spina bifida and anencephaly make
up more than 95% of neural tube
defects. There is wide geographical
variation in births with a higher
incidence in Scotland and Ireland
3:1000), and a lower incidence in
England (2 : 1000), USA, Canada, Japan
and Africa (< 1:1000). There is good
evidence that the overall incidence has
fallen over the past 15 years
(independently of any screening
programmes). Daily folic acid taken
from before conception reduces the
recurrence risk of neural tube defects
in those who have had a previously
affected child. A pre-conceptual
prophylactic dose for all pregnant
women probably also offers some
protection. There are, at present, no
known teratogenic effects from folate.
There is an increased incidence of
recurrence in subsequent pregnancies.

Abdominal wall defects

Exomphalos (Fig. 5)
This occurs following failure of the gut
to return to the abdominal cavity at 8

Fetal abnormality

Fig. 6 Gastroschisis, with Doppler flow to
highlight the cord.

weeks' gestation and results in a defect
through which the peritoneal sac
protrudes. This may contain both
intestines and liver. There are
chromosomal abnormalities in 30%
(especially trisomy 18) and 10-50%
have other lesions, particularly cardiac
and renal. There is also an association
with ectopia vesicae and ectopia cardia
(midline bladder and cardiac hernias).
If the exomphalos is isolated (i.e. no
other structural abnormalities), the
chromosomes are normal and there is
no bowel atresia or infarction, the
prognosis is good (> 80% long-term
survival). The sac rarely ruptures at
vaginal delivery.

Gastroschisis (Fig. 6)

There is an abdominal wall defect,
usually to the right and below the
insertion of the umbilical cord. Small
bowel (without a peritoneal covering)
protrudes and floats free in the
peritoneal fluid. Gut atresias and
cardiac lesions occur in 20% but the
association with chromosomal
abnormality is very small (probably
< 1%). The prognosis is good if the
bowel is viable, although 10% end in
stillbirth despite apparently normal
growth. Gut dilatation may be
associated with bowel obstruction or
ischaemia but is not directly linked to
prognosis. These babies are usually
small for dates and require very close
surveillance. The recurrence risk

is < 1%.
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Fig. 7 Dysplastic renal scan. Note the enfarged kidney containing fluid-like cysts. (a) Ultrasound.

{b) Postmartem specimen.

Genitourinary abnormalities
Renal dysplasia (Fig. 7)

Multicystic dysplastic kidneys (sporadic
inheritance). The kidneys have large,
discrete, non-communicating cysts with
a central, more solid core and are
thought to follow early developmental
failure (Fig. 7a). If the cysts affect only
one kidney, the other is normal, and
there is adequate liquor, the prognosis
is good. If the cysts are bilateral and the
liquor is reduced, the prognosis is poor.

Polycystic kidney disease

Adult polycystic kidney disease (AD).
The corticomedullary junction is
accentuated and the condition is
relatively benign, often not producing
symptoms until the fifth decade of life.
Many individuals have ultrasonically
normal kidneys at birth. There are at
least two genes on different
chromosomes, however, so that DNA
studies are only possible in families
with multiple affected members.

Infantile polycystic kidney disease (AR).
There is a wide range of expression
with the size of cysts ranging from
microscopic to several millimetres
across. Both kidneys are affected, and
there may also be cysts present in the
liver and pancreas. Ultrasound features
of oligohydramnios, empty bladder
and large symmetrical bright kidneys
(Fig. 8) may not develop until later in

Fig. 8 Infantile renal cystic scan. Note
anhydramnios and bright real echoes from the
microscopically small cysts.

(b)

pregnancy. If there is survival beyond
the neonatal period, there may be later
problems with raised blood pressure
and progressive renal failure. Long-
term survival is rare.

Pyelectasis

Renal pelvic dilatation may be
unilateral (79-90%) or bilateral. It is
probably caused by a neuromuscular
defect at the junction of the ureter and
the renal pelvis, and presents with
increasing pelvic dilatation in the
presence of a normal ureter. As there
is an association with postnatal UTIs
and reflux nephropathy, it is
reasonable to start all neonates on
prophylactic antibiotics and arrange
postnatal radiological follow-up. Even
in those with mild dilatation (= 5 mm
and < 10 mm) there is vesicoureteric
reflux in 10-20%, although only a
small proportion require surgery.

Posterior urethral valves

Folds of mucosa at the bladder neck
prevent urine leaving the bladder. The
fetus is usually male, there is often
oligohydramnios and on ultrasound
there are varying degrees of renal
dysplasia. There is a chromosomal
abnormality in 7% of isolated defects,
and in one-third of those with other
abnormalities. It may be possible to
insert a pigtail shunt between the
bladder and amniotic cavity to relieve
the obstruction, but the long-term
prognosis is still poor as the renal
damage may not be reversible.

Potter’s syndrome

There is bilateral renal agenesis which
is associated with extreme
oligohydramnios and leads to the
Potter’s sequence of pulmonary
hypoplasia (see below) and limb
deformity (due to fetal compression).
The condition is lethal. The recurrence
risk is approximately 3% although AD
forms with variable penetrance have
been described.

Lung disorders

Pulmonary hypoplasia

Liquor is important for alveolar
maturation, particularly in the second
trimester when the alveoli are forming.
Without liquor there will be
pulmonary hypoplasia. Severe
oligohydramnios occurs with very
preterm pre-labour membrane rupture
or Potter’s syndrome (see above).
Pulmonary hypoplasia also occurs with
diaphragmatic herniae as there is no
room for lung expansion.

Diaphragmatic hernia

Stomach, colon and even spleen can
enter the chest through a defect in the
diaphragm, usually on the left. The
heart is pushed to the right and the
lungs become hypoplastic. The
incidence of aneuploidy is 15-30% and
there is an association with neural
tube defects, congenital heart disease
and renal and skeletal abnormalities.
The overall survival of those diagnosed
antenatally is ~20% with a better
prognosis for isolated left-sided
herniae. Polyhydramnios, mediastinal
shift and left ventricular compression
are poor antenatal prognostic factors.
Postnatally, those that survive undergo
surgery to reduce the hernia and close
the diaphragmatic defect.

Cystic fibrosis

The UK gene frequency is 1:25 (ie.
heterozygote frequency), giving an
estimated overall couple risk for a live
birth around 1 :2500. Clinically there
is respiratory, gastrointestinal, liver and
pancreatic dysfunction and
azoospermia is the rule. The prognosis
is very variable and although death in
the 20-30 age group still occurs, the
prognosis is improving and many now
live considerably longer. The health of
an affected sib is not a prognostic
guide to the health of other sibs. Four
mutant alleles account for 85% of the
gene defects in the UK (the
commonest being AF508) and
antenatal screening for these is
possible using saliva specimens, with
chorionic villus sampling (CVS) being
performed if both parents are gene
carriers.

Other disorders

Cystic hygroma (Fig. 9)

Cystic hygromas are fluid-filled
swellings at the back of the fetal neck
and probably develop from a defect in
the formation of lymphatic vessels — it



Fig. 9 cCystic hygroma.

is likely that the lymphatic system and
venous system fail to connect and
lymph fluid accumulates in the jugular
lymph sacs. Larger hygromas are
frequently divided by septae and may
be associated with skin oedema,
ascites, pleural and pericardial
effusions, and cardiac and renal
abnormalities. There is also an
association with aneuploidy
(particularly Turner’s, Down'’s,
Edwards') and it is appropriate to offer
karyotyping. If generalized hydrops is
present the prognosis is bleak. Isolated
hygromas may be surgically corrected
postnatally and have a good prognosis.
Only rarely are they so large as to
result in problems with labour.

Fragile X syndrome

This is the commonest cause of
moderate mental retardation after
Down’s syndrome and the commonest
form of inherited mental handicap. It
is X-linked. Males are usually more
severely affected than females. Speech
delay is common and there is an
associated behavioural phenotype with
gaze aversion. The condition is caused
by the expansion of a CGG triplet
repeat on the X chromosome. Normal
individuals have an average of 29
repeats but for an unexplained reason
this may increase to a pre-mutation of
50-200 repeats. Those with a
pre-mutation are phenotypically
normal but the pre-mutation is
unstable during female meiosis and

Fetal abnormality

Cause of polyhydramnios

Increased production from high urine cutput

Gastrointestinal obstruction

Poor swallowing because of neuromuscular
problems or mechanical obstruetion

lanle 1 Polyhydramnios: causes and pathology

Pathology

Macrosomia. diabetes. recipient of twin-twin lransfusior
hydrops fetalis

Oesophageal atresia, duodenal atresia, small intesting or
colonic abstruction, Hirschsprung's disease
Anencephaly, myotanic dystrophy, matarnal myasthenia
facial tumour, macroglossia or micrognathia

can expand to a full mutation of more
than 200 repeats. There is an
approximately 10% chance of this
occurring (in the absence of a full
mutation in that generation already).
This causes the fragile X phenotype in
99% of males and around 30-50% of
females. Parental screening is possible
and CVS may be used to identify the
degree of amplification of the CGG
repeats in potential offspring.

Huntington’s chorea

The onset of this autosomal dominant
condition is usually after the age of 30,
although it may present as early as
10-15 years of age. There is dementia,
mood change (usually depression) and
choreoathetosis, progressing to death
in approximately 15 years. There is a
CAG trinucleotide expansion on
chromosome 4p allowing accurate
carrier and prenatal testing.

Tay-Sachs disease

The gene frequency is 1:30 in
Ashkenazi Jews, but is rare in other
groups. There is a build-up of
gangliosides within the CNS leading to
retardation, paralysis and blindness. By
the age of 4 vears, the child is usually
dead or in a vegetative state. Carriers
may be screened by measuring the level
of hexosaminidase A in leucocytes.

Polyhydramnios

Liquor is produced by fetal kidneys
and is swallowed by the fetus. Excess
liquor, polyhydramnios, may be
defined as more than 2-3 litres of
amniotic fluid, but for practical clinical
purposes may be considered as:

& a single pool > 8 cm
& amniotic fluid index > 90th centile.

Fetal abnormality ]

This is a measurement of the
maximum depth of liquor in the
four quadrants of the uterus.

Polyhydramnios occurs in 0.5-2% of
all pregnancies and is associated with
maternal diabetes (~20%) and
congenital fetal anomaly (~5%). Its
causes are listed in Table 1.

Even in the absence of an
identifiable cause (>60%),
polyhydramnios is associated with an
increased rate of:

placental abruption
malpresentation

cord prolapse

requiring a caesarean section
perinatal death

carrying a large for gestation age
infant.

B OB @ B OB

It is important to arrange a growth
and detailed ultrasound scan, glucose
tolerance test (GTT), and fetal well-
being assessment. The rhesus status
should also be checked to exclude
immune hydrops fetalis. Only rarely is
it necessary to aspirate fluid for
maternal comfort or decrease the
chance of preterm labour. Increased
antenatal fetal surveillance is

important, and an increased awareness

of the risks of intrapartum
complications. A paediatrician should
be present for delivery.

Investigations may suggest that the
baby is large for dates. It should be
remembered that clinical examination
and ultrasound measurements are
relatively poor predictors of
birthweight and it is rarely justifiable
to use these assessments alone to plan
an elective caesarean section.

m N
ther

m Ultr
problems, particularly ¢

Ina scanning I1s the

die

still miss many
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Infections in pregnancy

Infections in pregnancy are important
because of potential risks to the fetus.
A number of agents are known to be
teratogenic, particularly in the first
and early second trimesters. Others
carry the risk of miscarriage,
premature labour, severe neonatal
sepsis or long-term carrier states.

Infection risks

Occupation

Farm workers

A chlamydia (which causes
miscarriage in sheep), toxoplasma
(which causes abortion in cows and
sheep) and listeria can all cause
miscarriage in humans.

Working with farm animals should
therefore be avoided when pregnant,
particularly in the lambing and
calving seasons. At these times, basic
hygiene precautions should be

(a)

those in contact with small children
(Fig. 1). Serology is of little benefit as
the presence of antibodies does not
necessarily denote immunity (see
Table 1). If hands are washed well
and often, the risk of transmission is
very small.

(b)

th. | Hepatosplenomegaly (a) and
thrombocytopenia (b) occur with
congenital CMV infection.

listeria. Those made from
pasteurized milk are safe.

Raw eggs. These must be avoided
as there is a risk of salmonella
(remember puddings).

Meat or pdté. Undercooked meat

observed by everyone else on the
farm to prevent transmission.

Nurses

Nurses may be concerned about
cytomegalovirus (CMV), particularly

Tavle 1 Infections in pregnancy

Agent

Rubella

Toxoplasmosis
{protozoan —

Toxoplasma gondis)

CMY
(herpes virus)

Parvowirus B19

Chickenpox
[varicella zoster
| virus)

Epidemiology
Person to person
UK immunity now
97% and congenital

infection s rare

From cats, uncooked
meats and unwashed
fruits

Person to person

Respiratory
55100

Seroprevalence

trans

Person to persen

Food
The following foods carry potential

infection risks in pregnancy:

Matemal features

Asymptomatic or mild
maculopapular rash

May have fever, rash

and lymnhadenopathy,

but most are
asymptomatic

Mearly always
asymptomatic

Erythema infectiosum
(slapped cheek
disease)

May be asymptomatic

Papules and pustules

m Soft cheeses. Unpasteurized milk
and its products may contain

Fetal features

IUGR. { platelets. hepatosplenomegaly.
jaundice, deafness. CHO, mental
retardation, cataracts. microphthalmia,
abortion, microcephaly and cerebral
palsy [Fig. 2)

Hydrocephalus, charioretinitis,
intracranial caleification. L platelets

Hepatosplenomegaly, | platelets, IUGR,

microcephaly, sensorineural deafness,
CP, chororetintis, hydrops fetalis,
exomphales

Aplastic anaemia, hydrops fetalis and
myocarditis * fetal loss (if < 20 weeks)
Transmission <0 20 weeks = 10% of
which = 10% are lost

IF > 20 weeks, ransmission 60%, but
no adverse effects have been
demonstrated

Limb hypoplasia, skin scarring, |LIGR,
neurological abnormalities and
hydrops fetalis

may transmit toxoplasma or rarely

listeria.

@ Fruit. This should always be
washed before eating as it may be

contaminated with salmonella,

toxoplasma or one of several

intestinal parasites.

Risk

Risk of affected fetus

< 4 weeks 5060

5-8 weeks 25%

9-12 weeks 1050

=13 weeks 1%

< 12 weeks ransmission is
10- 254, of which 75% will
be severely affected

12-28 weeks ransmission 1s
549, of which 25% will be
severely affected

2> 28 weeks transmission

15 65-90%, of which

<. 10% will be severely
affected

40% of fetuses infected.

Risk 18 unaffected by gestation
Of these, 90% are normal at
birth, although 20% develop
late sequelae Of the 10% who
are symplomanc, 33% die and
the rest have long-lerm
problems

If less than 20 weeks and
fetus survives the infection

(= 90%), it1s likely to result in
a healthy live birth

250 transmission, Probably
< 1-2% have problems if

< 20 weeks. No structural
prablems = 20 weeks

See 'Chickenpox at term’

Key. CHD, congenital heart disease; CMV,.cytomegalovirus; CP, cerebral palsy; IUGR, intrauterine growth restriction; TOP, termination of pregnancy

Treatment

Consider TOP if << 12 weeks
Postnatal vaccination if notimmune

Caonsider TOP only f pnmary infection
< 20 weeks

Even primary infection carries anly
810 25% risk af severe abnormality

Intrautenine transfusion may be
possible

Treat with ZIG (zoster
immunaglabuln if <210 days from
contact or << 4 days from onset of
rash, although the benefits are
not proven



Specific infections

General principles

The fetus does not make IgM until
beyond 20 weeks’ gestation. Absence
of fetal IgM at birth does not mean
that infection has not occurred and
IgG is usually passive (ie.
transplacental from the mother) unless
the baby is older than 1 year. Evidence
of infection does not imply damage.

Chickenpox

Chickenpox at term (see Table 1 for
early pregnancy). Severe and even
fatal cases of chickenpox can occur in
neonates whose mothers develop
chickenpox from 7 days before to 1
month after delivery (usually 2 days
before to 2 days after). This is because
the baby is born before maternal IgG
production has increased sufficiently
to allow passive transplacental
protection. The baby should be given
varicella zoster immunoglobulin
(VZIG) as soon as possible if maternal
symptoms develop.

Hepatitis

Hepatitis A has not been associated
with significant complications in
pregnancy. All mothers should be
screened antenatally for hepatitis B
virus as vertical transmission can
occur. The initial serological response
is with HBsAg, followed by HBeAg, a
marker of high infectivity.

Transmission is most likely to
occur with acute infection (especially
third trimester), or in the presence of
HBeAg. The risk of maternofetal
transmission for mothers who are
HBeAg +ve is 90%, falling to 10% in
those with antibodies to the HBeAg.
The baby should be given hepatitis B
immunoglobulin im. at birth as well
as active hepatitis B immunization,
the latter repeated at 1 month and at
6 months.

With hepatitis C, vertical
transmission is related to viral load but
is unlikely in the absence of detectable
RNA. There is no evidence that
treatment during pregnancy reduces
the chance of transmission and
ribavirin is probably teratogenic.
Caesarean section or breast feeding is
unlikely to alter the incidence of
neonatal infection. Hepatitis E infection
in pregnancy, whilst uncommon,
carries a 30% maternal mortality rate
and possible risk of fetal loss.

Herpes simplex virus
An acute attack of primary herpes
shortly before delivery may lead to a

Fig. 2 Microcephaly in association with
congenital rubella infection. Now rare in
countries with childhood vaccination
programmes.

neonatal infection (= 40%) and this
may be localized or systemic,
occasionally including encephalitis.
The risk of infection is greatest with a
primary infection, but can occur with
recurrence, although this risk
decreases with time from the first
attack. Antenatal screening at 36
weeks does not predict transmission,
and indeed, 70% of neonatal
infections occur to mothers with no
overt signs of infection. Membrane
rupture in the presence of a primary
infection (i.e. within 6 weeks of
delivery) is considered by many to be
the only indication for caesarean
section, providing the operation is
carried out within the first 4 hours. It
is possible, however, that caesarean
section is appropriate in recurrent
herpes if active lesions are present.
The very small risk of fetal infection
in this situation must be weighed
against the risk to the mother of
caesarean section.

Rubella

Rubella infection is discussed in

Table 1 but its importance lies in its
potential for prevention through
vaccination. Immunity from natural
infection is lifelong. Seroconversion
and lifelong immunity occur in about
95% of vaccinated individuals, and as
the benefits of herd immunity have
been clearly demonstrated, many
countries now immunize all
preschool children. Rubella antibodies
are commonly checked at booking,
and postnatal vaccination is offered to
those with low titres.

Infections in pregnancy ]

Infections in pregnancy

Fig. 3 Jaundice and sepsis with perinatal
group B B-haemolytic streptococcal
infection.

Listeria monocytogenes

This is a rare bacterial infection
transmitted in food (usually soft ripe
cheeses, pité, cooked~-chilled meals
and ready-to-eat foods that have not
been thoroughly cooked). Following
an initial gastroenteritis, which may
be fleeting, bacteraemia results in
bacilli crossing the placenta leading to
amnionitis, preterm labour (which
may result in stillbirth) or
spontaneous miscarriage. There may
be meconium, neonatal jaundice,
conjunctivitis or meningoencephalitis.
Diagnosis is made by blood culture
or by culture of liquor or placenta.
Treatment is with high-dose
amoxicillin or erythromycin.

[f-haemolytic streptococci —
group B

Between 5% and 20% of women carry
this organism in the vagina. It is
associated with preterm rupture of the
membranes. About 50% of babies
become colonized at delivery but only
about 1% of these develop infection.
The mortality from infection may be
up to 80%, with 50% of those surviving
meningitis having subsequent
neurological impairment (Fig. 3).
Antenatal screening is not indicated in
the UK (initial screen positives may
become negative and vice versa) but
those with known infection should
receive intrapartum antibiotics (e.g:
amoxicillin or erythromycin). There

is no evidence to support antenatal
treatment of asymptomatic carriers,

as carriage is rapidly re-established
following treatment.

= CMV, toxoplasmosis and rubella are teratogenic.

m Parvovirus B19 may lead to hydrops fetalis.

m Primary varicella zoster and herpes simplex infections just before the onset of labour may
result in serious neonatal morbidity and mortality.
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Human immunodeficiency virus (HIV)

HIV is a retroviral infection which may be transmitted
sexually, via blood or blood products, or from mother to
child (vertical transmission). The incidence worldwide is
steadily rising (Fig. 1) with HIV-1 most widely found and
HIV-2 predominantly in West Africa and Portugal.

The median interval between HIV infection and
development of AIDS is §-10 years (Fig. 2). HIV-2 has a
longer incubation period and slower rate of progression.
More than 70% of HIV infections worldwide have occurred
in sub-Saharan Africa, the major route of transmission being
heterosexual, but there is a markedly expanding epidemic
affecting South East Asia.

Over five million people worldwide acquired HIV infection
in 1999 and it is estimated that 34.3 million adults and
children were living with HIV/AIDS at the end of 1999, 24.5
million of them in sub-Saharan Africa. Publicity campaigns are
essential to keep the risks of HIV infection in the public mind.

Clinical features

Pneumocystis carinii pneumonia (PCP) presenting with
dysprnioea on exertion and a non-productive cough, Kaposi's
sarcoma (which is rare in women) and cervical carcinoma
are agreed AIDS-defining illnesses when present in HIV-
positive individuals. Viral load (monitored by HIV-1 plasma
RNA) is the most important prognostic marker of risk of
progression. Those with a low (< 500 x 10%/1) CD4 count {a
T-cell subset) need antiretroviral therapy (Fig. 3).

Early symptoms and signs of progression include malaise,
weight loss, fevers and night sweats. Persistent generalized
lymphadenopathy is common throughout the course of the
disease and has no prognostic significance, but asymmetrical
or atypical lymphadenopathy needs further evaluation as it

Uncoated virus
enters cell

Nucleus

Transcription
to viral mMRNA

%Viral
proteins

'/Protease

enzymes
cut the viral proteins

/ into small pieces

23

‘," _\ Infectious
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o \ /

Fig. 2 HIV entry into a CD4 lymphocyte.

mRNA ~
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may represent a neoplastic process such as a lymphoma.

Obstetrics
The vertical transmission rate is somewhere between 13 and
30% before treatment, with 90% of all infants infected

Eastern Europe
and Central Asia

Caribbean

Westom E-rome N7 G 700 000 (1.9%)

: Westem Europe 250 000 (4.7%)
North America =40 000 (125 14 000 (0.5%)
920 000 (2.5%) (0.6%)

45 000 (0.8%) 7 000 (0.2%) S
20 000 (0.7%)

= !

East Asia and

(390 000 (1.1%)|
60 000 (1.1%)

North Africa and
the Middle East

the Pacific |
640 000 (1.8%)

32 000 (1.1%)

400 000 (1.1%)
80 000 (1.5%)
24 000 (0.8%)

130 000 (2.5%) |

25 000 (0.8%)
. -{

).
South and

Latin America
[ 7.4 million (3.9%)

South East Asia |
5.8 million (16.1%)~ W
780 000 (14.7%)t =g -

150 000 (2.8%)
50 000 (1.6%)

‘JJ

|Sub-Saharan Afrr(;a
25.3 million (70.1%)
3.8 million (71.7%)
2.4 million (78.9%)

470 000 (15.5%)

/ L HIV virus attached to T cell

Australia and
New Zealand
15 000 (<0.01%)
500 (<0.01%)

<500 (<0.01%)

N

LV

Fig. 1 Numbers of people living with HIV/AIDS, numbers of new infections and numbers of deaths due to HIV/AIDS in 2000.



perinatally being born in sub-Saharan
Africa. There are obvious advantages to
the mother in knowing her HIV status
during pregnancy (Fig. 4).

A very small minority of women
may wish to terminate their pregnancy
but knowledge of HIV status allows an
informed decision about future
pregnancies. Antenatal testing thus has
advantages and should be on offer to
all patients, though uptake of testing is
low in the UK compared to France and
Sweden. A 1997 survey of children
born in the UK and developing AIDS
found that 53% of the maternal
infections were diagnosed only once
the child developed AIDS. Only 4.5%
were diagnosed during pregnancy.
Most women who know they are HIV-
positive act to reduce the risk of
vertical transmission (Fig. 4), so uptake
of testing antenatally must be more
universally encouraged.

There are also advances in the
treatment of HIV in adults, including
combination drug therapies, leading to
increased benefits to the woman
herself in knowing that she is HIV-
infected. The use of triple therapy
(generally consisting of two nucleoside
analogues and a protease inhibitor)
hopes to prevent emergence of drug-
resistant strains due to incomplete
suppression of replication (note:
protease inhibitors are teratogenic).

Gynaecology
There are three areas where HIV-
positive status impacts on gynaecology:

Fig. 3 AZT (zidovudine), an antiretroviral

drug.

Human immunodeficiency virus (HIV)

AZT therapy antenatally
results in two-thirds’
reduction

Caesarean section (C/S) —
meta analysis suggests
overall that C/S lowers
transmission. In women

on antiretroviral therapy,
the rarity with which they
transmit HIV to their babies
questions the need for C/S .

Delay ARM (artificial
rupture of membranes) —
more than 4 hours from
ARM there is increased
rate of transmission

Avoid use of fetal scalp
electrode and fetal blood
sampling in labour — these
interventions bring maternal
and fetal blood

into contact

\ Douches to the birth canal
% may limit spread ~ under
investigation

Avoid breast feeding —
halves the rate of
transmission. Where there

e is high infant mortality

associated with malnutrition
and infectious disease,
WHO/UNICEF support breast
feeding by the baby’s own
mother, regardless of her HIV
status

Fig. 4 Reducing vertical transmission from mother to baby.

gynaecological manifestations of HIV,
termination of pregnancy and infection
control.

Gynaecological manifestations of
HIV

Immunosuppressed HIV-positive
patients are at increased risk of genital
tract malignancy and an annual
cervical smear is probably appropriate.
Cervical carcinoma is an AIDS-defining
diagnosis but the malignancy may be
multi