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Preface

The aim of this book is to provide a straightforward summary of the knowl-
edge required for examinations in specialist Obstetrics and Gynaecology.
Part Two of the examination for Membership of the Royal College of Ob-
stetricians and Gynaecologists would be a good example. The volume is
intended as a companion to the highly successful Basic Sciences for Ob-
stetrics and Gynaecology which covers the knowledge required for pre-
liminary examinations.

Increasingly, examinations of all types are based on multiple choice ques-
tions (MCQ) or structured answer questions (SAQ). No apology is made
for the fact that the present book addresses the sort of “fact” which lends
itself to testing by this approach. Thus, there is little discussion of specula-
tive or contentious areas, no account of present or future research, and no
references. Numerous excellent books are available which cover these top-
ics in a much fuller and more discursive manner, and the present volume
does not seek to emulate them.

Even the most apparently immutable facts are subject to periodic revi-
sion. We have attempted to present the “state-of-the-art”: most of the ma-
terial is generally if not universally accepted. A particular problem arises
with numerical information. Frequencies of diseases, frequency of clinical
findings, efficiency of diagnostic tests and therapies, have almost always
been the subject of numerous different studies, each of which yields some-
what different results. Thus, with a few exceptions most of the numbers
given in this book have a “correction interval” of plus or minus 50%. For
example, if a figure of 30% is given as the five-year survival of a given stage
of a particular tumour, it is likely that any figure between 20% and 40%
would be acceptable to examiners as a correct answer.

For most purposes we have assumed that the reader has a background
knowledge equivalent to that of a junior to middle-grade trainee in Obstet-
rics and Gynaecology. No book of this type can possibly be encyclopaedic.
We do not claim to identify every conceivable fact which might be asked in
an examination nor do we provide detailed “recipes” for practical proce-
dures. However, we believe that we have covered sufficient ground to en-
able someone of moderate retentive memory to obtain a passmark.



Preface

Finally, we hope that the book will also provide an ongoing and useful
source of quick factual reference for all those involved in clinical Obstet-

rics and Gynaecology.

London, May 1995 Isabel Stabile
Tim Chard

Gedis Grudzinskas






Chapter 1

Obstetric Statistics

Birth rate

The birth rate is expressed as follows:

the number of live or dead births in a year X 1000

mid-year population

In the UK there is a statutory requirement for parents to register a birth with alocal
Registrar within 42 days of delivery. The local Registrar reports to the Registar Gen-
eral. A midwife attending a birth must inform the local Medical Officer within 36
hours of the birth. Underdeveloped countries typically have birth rates of 50 or
more, developed countries have rates of 20 or less.

Maternal mortality

Maternal mortality is death attributable to pregnancy occurring during the
pregnancy or within 6 weeks after delivery or abortion. Deaths are usually divided
into those directly attributable to pregnancy and those resulting from a condition
arising before or during pregnancy and aggravated by it - indirect deaths. The
maternal mortality rate is:

the number of maternal deaths x 1000
total births

Factors which may confuse these numbers are: (a) deaths which are fortuitous (e.g.
road traffic accidents) may or may not be included; (b) total births do not include
abortions because the latter are not registered. In the UK the maternal mortality
rate has fallen from 4 per 1000 in the 1930s to 0.1 per 1000 in the 1980s.
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A maternal death is reported to the Registrar and to the Confidential Enquiry
into Maternal Deaths. The individual enquiry is initiated by the local medical of-
ficer. The detailed report is reviewed by a senior Regional obstetrician, together
with others as appropriate (pathologist, anaesthetist etc.). The final report goes to a
central committee at the DHSS. The major causes of maternal death are pulmonary
embolism, toxaemia, haemorrhage, ectopic pregnancy, abortion, sepsis and amni-
otic fluid embolism.

1. Pulmonary embolism: two thirds of cases occur after delivery, often without
warning. The origin is usually the pelvic or leg veins. The risk is increased with
operative delivery, obesity and advanced maternal age. Avoidance includes early
diagnosis of leg vein thrombosis and early use of anticoagulation. If there has
been a previous thrombosis some advise anticoagulation around the time of
delivery.

2. Haemorrhage: postpartum haemorrhage is the commonest cause of death from
haemorrhage, followed by abruptio placentae and placenta praevia. Deaths from
all types increase with age and parity.

3. Toxaemia: this antiquated term includes hypertensive disorders of pregnancy,
eclampsia and liver disease.

A significant number of maternal deaths are associated with anaesthesia; 50% of
these are due to aspiration of stomach contents leading to Mendelson’s syndrome.
The experience of the anaesthetist is an important determining factor, as is preven-
tion with antacids (sodium citrate, ranitidine etc.).

Fetal and neonatal mortality

A stillbirth is a baby born after 24 weeks’ gestation which shows no signs of life
after separation from the mother. A neonatal death is a baby born alive who dies
within 28 completed days of birth. A perinatal death may be a stillbirth or first
week neonatal death. A fetus born without signs of life before 24 weeks is an abor-
tion, though if there are brief signs of life it becomes a neonatal death. The perinatal
mortality rate (PNMR) is:

stillbirths + 1st week neonatal deaths x 1000
total births

In the UK the PNMR was 60 per 1000 in the 1930s, fell to 20 per 1000 in the 1970s,
and 10 per 1000 or less in the 1980s. The PNMR is higher in the US than in the UK,
but lower in many Scandinavian and European countries including France. Inter-
national comparisons are hampered by differing reporting requirements. The PNMR
is lowest for mothers aged 20-30 years, being higher for very young and older moth-
ers. The PNMR is lowest for a second pregnancy. There is a direct inverse relation-
ship to socioeconomic class, the highest rates being found in unsupported mothers.
There is also a close relation to birth weight: comparisons among populations must
be stratified according to birth weight.

The single commonest cause of perinatal death is congenital abnormality. Other
common causes are low birth weight (less than 2500 g) including prematurity,
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asphyxia, birth injury, haemolytic disease, respiratory distress syndrome, and
infections.

A variety of factors have contributed to the fall in PNMR since the 1930s, includ-
ing better general health of the population and better obstetric care. A major factor
since the 1970s has been the widespread introduction of neonatal intensive care,
leading to better survival of low birth weight babies. In the more recent past there
has been a significant reduction due to the identification and termination of
congenital abnormalities in mid-trimester. The perinatal mortality rate may now
be an inappropriate indicator of standards of obstetric care because it is uncom-
mon, more than half the deaths are unexplained and the two major causes -
congenital abnormalities and preterm delivery - are as yet largely unpreventable.



Chapter 2

Diagnosis of Pregnancy

The symptoms of early pregnancy are: (a) amenorrhoea (but some irregular bleed-
ing may occur from the decidua parietalis); (b) nausea and vomiting; (c) breast
enlargement, with tingling and irritability (from 6 weeks); (d) darkening of the
areola (from 8 weeks); (e) frequency of micturition; (f) other symptoms including
tiredness (the most common), excess salivation, pica and mild euphoria.

The signs of early pregnancy are: (a) breasts swollen and warm, with prominent
superficial veins and darkening of the areolae; (b) uterus and cervix feel soft and
enlarged; (c) cervix appears bluish rather than pink.

The standard pregnancy test is a qualitative measurement of chorionic
gonadotrophin (hCG) in urine. This uses an antibody to the beta-subunit of hCG,
and there is therefore no interference from luteinising hormone (LH). Current tests
with a sensitivity of 50 units per litre or better will become positive in most women
at around the time of the missed period, i.e. 7 days after implantation.

A gestational sac can be detected by transvaginal ultrasound (TVS) a few days
after the missed period and one week later with transabdominal ultrasound (TAS).
Fetal tissues can be seen from 6 weeks onwards and a fetal heart from 7 weeks using
TAS and one week earlier using TVS.



Chapter 3

Assessment of Gestational Age

Traditionally estimation of gestational age is based on the menstrual history and
the findings of bimanual and abdominal examination. Both of these may be subject
to considerable error. Many units now perform ultrasound measurements as a rou-
tine in all pregnancies to provide an objective estimate of gestational age.

A variety of ultrasound parameters have been proposed for assessment of
gestational age. All are subject to considerable observer error. Other significant
variables include gender (males are larger than females after 30 weeks), race
(Europeans > Asians > Africans), socioeconomic status (class I children are larger
than class V), multiple pregnancy, malformations etc. The most commonly used
measurements are the following.

Crown-rump length (CRL)

This is the distance between the crown of the head and the caudal end of the torso.
Between 6 and 10 weeks’ gestation this gives an estimate of gestation accurate to
within + 3.5 days. After 10 weeks the accuracy decreases as the fetus flexes and
becomes more difficult to measure.

Biparietal diameter (BPD)

This is the diameter of an oval plane in which the cavum septum pellucidum is seen
anteriorly and the thalamic nuclei posteriorly. The BPD is measured from the outer
calvarium on one side to the inner calvarium on the opposite side on a line running
just anterior to the thalamic nuclei. Between 14 and 20 weeks’ gestation this gives
an estimate of gestation accurate to within +1 week. In late gestation the error is
3-4 weeks.
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Other ultrasound parameters of gestational age

Gestational sac diameter (4-6 weeks)
Head circumference; this is similar but not superior to BPD
Femur length (14-20 weeks); gives results similar to BPD

Fetal abdominal circumference measured at the level of the intra-abdominal
portion of the umbilical vein; this is more commonly used for estimation of
fetal weight.

th W=
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Antenatal Care

The primary aim of antenatal care is to predict, and thereby hopefully to prevent,
one or more of the untoward outcomes listed in Table 4.1.

Classically a pregnant woman is seen monthly until the 28th week, then every
two weeks until the 36th week, then weekly until delivered. Many believe that in a
woman with no risk factors these intervals can be safely extended. The standard
observations made at any antenatal visit are listed in Table 4.2. More specific tests
of fetal growth and well-being are considered below.

Tests of fetal well-being

Numerous special tests of fetal well-being have been advocated. Few are universally
accepted in clinical practice. The problems of assessment and implementation
include: (a) the occurrence of false-negative results; (b) the occurrence of false-
positive results, which are more serious because they can dictate actions (induction,
caesarean section) which themselves carry a risk; and (c) the lack of any proven
form of therapy for the “at-risk” fetus.

Table 4.1. Unsatisfactory fetal outcomes which might be predicted by
clinical observations in a pregnant woman

. Perinatal death, stillbirth or neonatal death

. Intrauterine growth retardation

. Fetal distress in labour

. Neonatal asphyxia

. Postnatal motor and intellectual impairment
. Preterm delivery

. Congenital abnormalities

. Specific fetal diseases, such as erythroblastosis and the metabolic
and nutritional disorders induced by maternal diabetes

0 N OV oW N -
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Table 4.2. Routine examinations at every visit

Maternal weight

Urinalysis

Blood pressure

Check for oedema

Measure symphysis-fundal height

Maternal weight gain

From the 20th to the 36th week average weight gain should be between 250 and
650 g per week. Figures higher or lower than this may be associated with unsatis-
factory fetal outcome including perinatal mortality.

Fetal movements

The mother should feel fetal movements on average once every 10 minutes, and at
arather lower frequency near term. Reduced fetal movements (less than three move-
ments per 30 minutes on average, or less than four episodes per 12 hours in severe
cases) are believed to be associated with unsatisfactory fetal outcome. The clinical
value of this test has been seriously questioned.

Placental function tests

This was the name given to measurement of biochemical products of the fetus and
placenta in the maternal circulation. The commonest tests were measurement of
placental lactogen in maternal blood, and oestriol in maternal blood or urine. Both
tests had a sensitivity of 30%-50% in respect of unsatisfactory fetal outcome (Table
4.1), in particular for fetal growth retardation. These tests have now been largely
replaced by biophysical procedures.

Ultrasound measurement of fetal growth

Estimates of fetal weight in utero (and, thereby, prediction of birthweight) can be
derived from measurement of the biparietal diameter (BPD), transabdominal cir-
cumference (TAC), femur length, or combinations of these. The error of each of
these estimates is + 16% (2 SD) provided that the stage of gestation is accurately
known. Estimates of the sensitivity of ultrasound in respect of growth retardation
(birthweight less than the 10th centile) range from 40% to 80%; there is also a high
incidence of false-positive results.

Ithasbeen claimed that serial measurement of BPD can reveal two types of growth
retardation: that in which there is a sudden deviation from a previously normal
pattern; and that in which growth is parallel to, but at a lower level than, the normal
range. The clinical value of this distinction is doubtful. Because the liver grows
faster than the head during the last weeks of pregnancy, TAC might be a better
index of fetal nutrition at that time than the BPD. Combination of TAC and BPD is
said to be useful in the diagnosis of asymmetric growth retardation.
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Antepartum cardiotocography (CTG)

A continuous recording is made of the fetal heart rate (FHR) and fetal movements
for 30 minutes or longer. The characteristics of a normal FHR are:

1. Baseline rate 120-160 beats per minute (bpm).

Beat-to-beat variation of 5-25 bpm. Loss of variability is associated with fetal

hypoxla, infections and administration of central depressant drugs. Variability

increases when the fetus is awake and in association with fetal breathing. A
“sinusoidal” pattern of FHR is associated with fetal anaemia.

3. Accelerations: transient accelerations (15-20 bpm) are found in association with
fetal movements, external stimuli and uterine contractions. In a normal
“reactive” trace there should be two or more FHR accelerations, by 10-15 bpm
for 15 s, in a period of 30 min.

The trace may be interpreted by simple inspection, or by one of a variety of scoring
systems which seek to combine various features including variability and accelera-
tions. A normal “reactive” trace is considered to be a good index of fetal health,
even if some decelerations are also seen. A “non-reactive” trace suggests that the
fetus is at risk. However, since prolonged periods of inactivity can occur in a nor-
mal fetus for 75 min, the test time can be extended or attempts can be made to
stimulate the fetus. A “non-reactive” trace for 120 min has a predictive value of 80%
or more for fetal mortality and morbidity. The best use of antepartum CTG is as a
serial test in high risk pregnancy. Some have advocated the use of a “stress” as part
of the test (oxytocin challenge, nipple stimulation, acoustic or light stimulation,
exercise) but stress tests are generally associated with high false-positive rates.

Amniotic fluid volume

Ultrasound should reveal at least one pool of amniotic fluid measuring atleast 2 cm
in two planes. Oligohydramnios suggests abnormalities of the fetal kidneys or growth
retardation.

Fetal breathing movements

In the normal fetus there may be at least 30 s of breathing movements (FBM) in
every 30 min, though sometimes the interval between episodes of FBM may be an
hour or greater. Absent or reduced FBM may occur in fetal hypoxia and growth
retardation. The test is little used clinically.

Biophysical profile

This is a combination of measurements of amniotic fluid volume, fetal movements,
fetal breathing movements, fetal tone and fetal reactivity. The value of this test in
routine as opposed to research practice has yet to be proved.
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Doppler blood flow

The uteroplacental and umbilical circulations are normally “low-resistance”, i.e.
there is always forward flow even at the end of diastole. Loss of end-diastolic flow
suggests that the outlook for the fetus is unsatisfactory. This appears to be a useful
test to confirm or exclude fetal jeopardy in cases in which the fetus is already thought
to be at high risk. It is not a useful screening test in an unselected population.



Chapter 5

Abortion

Abortion or miscarriage is variously defined as the expulsion or extraction of a
fetus (embryo) weighing less than 500 g equivalent to approximately 22 weeks’ ges-
tation (World Health Organization, 1977); or as termination before fetal “viability”
is achieved; or as termination prior to 24 completed weeks of gestation (UK legal
definition). The nomenclature of the various types of abortion is shown in Table
5.1. The incidence is 15% of clinically apparent pregnancies, but may be consider-
ably higher if “occult” pregnancies are taken into account. Some 25% of women will
have one or more abortions. It is the sixth commonest factor implicated in maternal
mortality in the UK in 1988-1990.

Causes of abortion

1. Fetal abnormality: 40% or more of aborted fetuses are abnormal (structural,
chromosomal or genetic). The incidence of chromosomal abnormalities has

Table 5.1. Definitions of the various types of abortion. Note that in the first trimester bleeding is likely
to come from the decidual space and that the fetus is often delivered before the placenta. In the second
trimester bleeding is usually from the placental site, and the fetus and placenta are expelled together

Types of abortion Definition/Description

Threatened Bleeding from the uterus prior to 24 weeks with the cervix not dilated and
the fetus alive

Inevitable Bleeding from the uterus prior to 24 weeks with pain and dilatation of the
cervix

Incomplete Part of the conceptus has been expelled but there is persistent bleeding due
to chorionic tissue remaining in the uterus

Complete The whole conceptus has been expelled

Recurrent (habitual) Three or more consecutive abortions

Missed Pregnancy failure is identified before expulsion of fetal/placental tissues
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been estimated at 30%-60%. The commonest chromosome abnormality is
trisomy (16, 22, 21, 15), followed by monosomy (usually 45, X), triploidy and
tetraploidy. Most autosomal trisomies are secondary to non-disjunction during
the first meiotic division of the oocyte,and unlike other chromosomally abnor-
mal abortions are commoner with increasing maternal age. Structural
abnormalities, including neural tube defects, are also associated with an in-
creased incidence of abortion.

Abnormalities of implantation: these occur with an intrauterine device. Low
implantation of the placenta may be a cause of mid-trimester abortion.

Multiple pregnancy secondary to fetal abnormalities.

Intrauterine adhesions: typically following over-zealous postpartum curettage,
endometritis or intrauterine surgery.

Endocrine deficiencies: early recurrent abortions have been attributed to a luteal
phase defect. Although the corpus luteum is considered essential during the
first 8 weeks of pregnancy; there is no evidence that primary failure of the corpus
luteum after spontaneous ovulation is a specific cause of abortion.

Uterine abnormalities (congenital and diethylstilboestrol (DES)-induced uterine
abnormalities, submucous fibroids): fusion abnormalities of the uterus may
double the rate of mid-trimester abortion. The most severe abnormalities may
carry alower risk. Retroversion is not a cause of abortion except in the extremely
rare cases in which a retroverted gravid uterus is trapped in the pelvis. Fibroids
may cause abortion by interfering with implantation, or the hormonally in-
duced increase in size might lead to mid-trimester loss by premature uterine
contractions.

Maternal disease: abortion has been attributed to severe maternal illness,
especially pyrexial infections, and to poorly controlled diabetes mellitus, thyroid
disease, systemic lupus erythematosus and von Willebrand’s disease. However,
the only disorder clearly and specifically associated with abortion is Wilson’s
disease (an inherited disturbance of copper metabolism). Maternal age per se
(over 35 years), leads to an increased risk of abortion.

Infections: fetal death and, therefore, abortion may be caused by microorgan-
isms including treponemas (syphilis), rubella, variola, vaccinia virus (cowpox),
polio virus, herpes simplex, toxoplasma, cytomegalovirus, mycobacterium
tuberculosis, trypanosoma (Chagas’ disease), plasmodium (malaria), listeria,
brucella, mycoplasma, ureaplasma, salmonella and vibrio.

Poisons: cytotoxic drugs can kill the fetus, as can high levels of lead, quinine,
aniline, benzene, formaldehyde and, possibly, anaesthetic gases (high incidence
in operating theatre staff). Smoking and alcohol may have a slight association
with abortion. Exposure to video display terminals does not cause abortion.
Immunological factors: Rhesus incompatibility will occasionally cause a mid-
trimester abortion. It has been proposed that a close similarity of
histocompatibility antigens between the parents is a cause of recurrent abortion,
but the evidence for this is inconclusive.

Autoimmune disease: lupus anticoagulant and anticardiolipin antibodies are
associated with an increased likelihood of fetal wastage, largely in the second
trimester.

Cervical incompetence: this may occur without predisposing factors, but more
commonly is iatrogenic - the result of over-forceful dilatation of the cervix



Abortion 17

(more than 10 mm), obstetric injuries, amputation, cauterisation or cone bi-
opsy. Elective first trimester termination is not now believed to be a cause of
subsequent mid-trimester miscarriage. Cervical incompetence may also fol-
low exposure to DES in utero.

13. Trauma: including amniocentesis and pelvic surgery.

Threatened abortion (see Table 5.1).

Some sort of minor bleeding occurs in the early stages of 20%-25% of all pregnan-
cies. A single ultrasound examination is generally sufficient to differentiate a viable
pregnancy from an incomplete or complete abortion, a missed abortion, a
hydatidiform mole or an anembryonic pregnancy.

Approximately 50% of pregnancies complicated by threatened abortion have a
successful outcome but if the gestational sac and its contents appear normal by
ultrasound, and if a fetal heartbeat can be demonstrated (after 8 weeks) there is a
90% or better chance that the outcome will be satisfactory. Prognosis can also be
determined by serial measurements of placental products such as hCG.

There is no specific treatment for threatened abortion. The possible benefits of
progesterone therapy have not been confirmed. If anything, this may merely prolong
the abortion process (i.e. produce a “missed” abortion). If an intrauterine device is
present and the tail is visible, it should be removed.

In those pregnancies which continue there is an increased incidence of later
problems, including premature labour, low birthweight and perinatal death.

Inevitable and incomplete abortion (see Table 5.1).

Once the diagnosis is made (Table 5.1) the uterus should be evacuated. The abor-
tion process can be expedited and bleeding controlled with a combination of
ergometrine (0.5 mg) and oxytocin (5 U) in the first trimester and prostaglandins
in the second trimester. In the first trimester the process is often incomplete and
evacuation by curettage and ovum forceps or suction is usually performed; in the
second trimester this may not be necessary if ultrasound scan shows an empty
uterine cavity. Supportive therapy (correction of blood loss, analgesia, antibiotics
for infection) is given as necessary. If the mother is Rhesus negative anti-D
immunoglobulin (250 units) should be given.

Missed abortion (see Table 5.1).

Missed abortion (or embryonic demise) may be preceded by the signs of threat-
ened abortion. The signs and symptoms of pregnancy regress; the uterus ceases to
grow and may diminish in size. There is sometimes a brownish discharge. Levels of
hCG fall. On ultrasound there is no fetal heart and the gestation sac may be col-
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lapsed. Ultrasonic distinction from a hydatidiform mole may be difficult. After 16
weeks there may be radiological evidence of fetal death, including collapse of the
fetal skeleton. On occasion the whole chorion is surrounded by layers of blood clot
(carneous mole). In anembryonic pregnancy (“blighted ovum”) the sonographically
empty gestational sac previously contained an embryo; this may be indistinguish-
able from embryonic demise.

The main complications are: (a) infection; (b) a major coagulation disorder simi-
lar to that which may accompany placental abruption (this is rare if the fetus is
retained for less than one month, but occurs in 25-30% of cases thereafter); (c)
psychological distress to the mother.

In the first trimester suction evacuation is performed, in the second trimester
uterine activity is stimulated by oxytocin infusion after pretreatment with
mifepristone or vaginal prostaglandin E,. This should be given in the smallest pos-
sible volume via an infusion pump, to avoid water intoxication.

Cervical incompetence

The incidence is thought to be 1%-2% of pregnancies. Classically this presents with
membrane rupture and relatively painless rapid labour in mid-trimester (usually
after 16 weeks), though atypical forms are common. In the non-pregnant state the
condition can be identified clinically by a gaping cervix, or by passage of dilators
(6-8 mm or more is characteristic) ultrasonography or premenstrual hysterography.

Treatment is by insertion of a strip of unabsorbable material in the substance of
the cervix (MacDonald suture) after ultrasound confirmation of fetal viability. The
suture is placed as close to the internal os as possible, after upward dissection of the
bladder. The optimum time is at 14 weeks of pregnancy, though some defer operation
until regular inspection of the cervix shows bulging membranes. Severe herniation
can often be corrected by gravity prior to insertion of the stitch. The use of anti-
biotics, progestational agents, and beta-mimetics confers no advantage. The over-
all success of operative treatment is quoted at 70%-80%, though there is much
dispute as to its real efficacy (one preterm delivery prevented for every 20 sutures
inserted).

The suture should be removed immediately if the membranes rupture or there
are expulsive uterine contractions. In the absence of this, some advocate removal at
38 weeks, and others a caesarean section with the suture in situ.

Congenital anomalies of the uterus

These are usually anomalies of fusion of the Mullerian ducts, ranging from a com-
plete uterus didelphys to a small septum at the fundus. They affect 1% of the female
population. They are a cause of recurrent second trimester abortion, successive
pregnancies tending to be longer. The diagnosis may be made at the time of evacu-
ation but is frequently overlooked. It can be confirmed by hysterography or
hysteroscopy. Associated renal tract abnormalities are excluded by intravenous
pyelography.
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Treatment is usually conservative, though after three or more unsuccessful preg-
nancies some sort of plastic operation may be considered (usually removal of a
septum and reconstruction of the uterus: by hysteroscopy or the Strassman proce-
dure). However, the latter leads to a seriously scarred uterus, with a potential risk
of uterine rupture in subsequent pregnancies. About 30% of treated patients are
infertile.

Recurrent abortion (see Table 5.1)

Three or more consecutive abortions occur in 0.4%-0.8% of pregnant women. The
risk of further abortion after three consecutive abortions has been estimated as
30%-70%. It is most commonly a chance phenomenon, but specific causes might
include any of the factors listed above. The earlier concept of endocrine factors as a
cause, and diagnostic and therapeutic measures which stemmed from this, are now
entirely discredited. Occasional cases may be due to a balanced translocation in
one of the parents. Immunological factors and immunotherapy (immunising the
mother against paternal antigens) are currently the topic of much investigation
and argument. This apart, treatment is only possible if a specific cause has been
identified. Cases associated with lupus anticoagulant have been successfully treated
with high doses of corticosteroids.

Septic abortion

Infection may occur with missed abortion and with incomplete abortion - especially
that resulting from inexpert mechanical interference or from inadequate surgical
evacuation in the first trimester. The history of preceding criminal abortion may
be withheld, although evidence of lower genital tract injury is suggestive. The
commonest organisms are Escherichia coli, streptococci (haemolytic, non-
haemolytic, and anaerobic), Staphylococcus aureus; rare organisms include
Clostridia welchii, Cl. tetani and Cl. perfringens. Though the infection is usually
confined to the uterine cavity it may spread to other pelvic organs and to the general
circulation. The clinical signs are those of infection and an abortion process, asso-
ciated with an offensive vaginal discharge and lower abdominal pain. The cervix
may remain closed.

Vaginal and cervical swabs, and blood and urine cultures, are taken for aerobic
and anaerobic bacteriology. The treatment is antibiotic therapy (intramuscular
ampicillin or cephalosporin; oral metronidazole and/or tetracycline). In the more
severe cases intravenous therapy should be considered, including chloramphenicol
and gentamicin. The uterus should be evacuated as soon as possible after antibiotic
therapy has commenced.

A rare but important complication is endotoxic shock. Toxins (lipoprotein -
carbohydrate complexes) released into the bloodstream from Gram-negative
organisms, such as E.coli, Klebsiella, Proteus, Pseudomonas or Bacteroides can
directly affect small blood vessels to cause circulatory collapse, and can also cause
disseminated intravascular coagulation with microthrombi in the kidneys, liver
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and lungs, and a general coagulation deficiency. The patient is transferred to an
intensive care unit and treatment includes immediate intravenous injections of peni-
cillin, gentamicin and metronidazole. Large doses of hydrocortisone may be given
(10 g over 24 h); the use of both vasoconstrictor (during the hypotensive phase)
and vasodilator (to assist perfusion) drugs, as well as digoxin and diuretics has
been advocated. Intravenous fluids (including blood if necessary) are given, the
central venous pressure being the main guide to either under- or over-treatment;
urine flow should be maintained at 30-60 ml/h. Metabolic acidosis can be corrected
with bicarbonate. Severe renal damage (renal cortical necrosis) due to microthrombi
may necessitate dialysis. The uterus is evacuated only after the patient’s general
condition has been stabilised.

Shock may also result from the exotoxins of staphylococci, streptococci and
Cl.welchii and CL. perfringens. Circulatory collapse is a late event. The clostridial
infections are particularly likely to produce haemolysis and kidney damage.

Induced abortion

In Britain one in every five pregnancies is terminated: less than 2% are for fetal
anomalies. Induced abortion may be legal or illegal. In the UK the 1990 Human
Fertilization and Embryology Bill states that abortion can be performed because of
risk to the physical or mental health of the pregnant woman or her existing chil-
dren; the law now requires that the pregnancy should not exceed 24 weeks. This
limit does not apply when there is a risk of grave permanent injury or death to the
mother, or a substantial risk of serious handicap in the child. The procedure must
be performed in a NHS hospital or other approved place, and must be notified to
the Chief Medical Officer on form HSA3 within 7 days.
In the first trimester the methods for inducing abortion are:

1. Cervical dilatation and curettage, supplemented with sponge and/or ovum
forceps;

Suction evacuation;

Hysterectomy;

Prostaglandins;

Progesterone antagonists (Mifepristone; 600 mg followed 36-48 h later by
prostaglandins in pregnancies of less than 8 weeks’ gestation). In 10% of cases

surgical evacuation is still needed either for heavy bleeding or because of fail-
ure of the combination treatment to induce abortion.

DA ol

The pervaginal procedures may be carried out under local (cervical and para-
cervical) or general anaesthetic.

In the second trimester the methods are:

1. Prostaglandins (F,,, E, or the analogue 15-methoxy-prostaglandin F,, admin-
istered vaginally, intracervically or intra-or extra-amniotically); it is usual to
instil a toxic agent, e.g. urea, into the amniotic cavity to induce fetal death;

2. Intra-amniotic injection of hypertonic glucose or saline (now little used);

3. Hysterotomy;
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4. Hysterectomy;

5. Progressive cervical dilatation by hygroscopic agents (laminaria tents), fol-
lowed by surgical evacuation.

The risks of induced abortion increase with increasing gestation. The immediate
risks of the procedure are: (a) trauma to the cervix, uterus or surrounding organs;
(b) infection; and (c) haemorrhage. Later risks may arise from the long-term ef-
fects of pelvic sepsis and from damage to the cervix or intrauterine adhesions
(Asherman’s syndrome). The risk of death from abortion is 0.3 per 100 000 (1988 -
90).

Since ovulation may occur as early as two weeks after abortion, contraception
should begin as soon as possible. Making sex education and contraception freely
available, particularly to young and single women, may reduce the numbers of un-
wanted pregnancies and hence abortions.



Chapter 6

Ectopic Pregnancy

Ectopic pregnancy was responsible for 11% of maternal mortality in the UK (1988-
1990) and is the major cause of maternal mortality in the first trimester in the West-
ern world. It may occur in the tube (95%), the uterus (intramural, angular, cervical
or in a rudimentary horn), the ovary, the broad ligament, or elsewhere in the
peritoneal cavity. The extratubal sites are usually secondary to extrusion from the
tube. In the tube the commonest site is the ampulla, followed by the isthmus. In the
ampulla the conceptus is often extruded, whereas in the isthmus the tube is usually
ruptured. Rupture of an ectopic in the interstitial part of the tube, though rare, is
associated with particularly severe haemorrhage. Multiple ectopic pregnancy may
occur, including both tubes, as well as a combined intrauterine and extrauterine
pregnancy (heterotopic pregnancy; 1:4000 to 1:7000 spontaneous conceptions, but
1%-3% of clinical pregnancies after in vitro fertilisation (IVF).

In the UK the incidence is 1 per 150 mature births. Elsewhere (e.g. the Caribbean)
it may be ten times higher. The overall incidence is increasing at the present time;
but the case fatality rate has decreased.

Causes of ectopic pregnancy

The basic cause is delay to the passage of the fertilised ovum down the tube. The
commonest pathology is damage to the ciliated epithelium and peristaltic activity
of the tube due to chlamydial, gonococcal, tuberculous and other infections,
including appendicitis. Other causes include: (a) damage due to pelvic and, in
particular, tubal surgery; (b) gross pelvic pathology such as endometriosis; (c)
congenital abnormalities of the tube (diverticula, accessory ostia, hypoplasia, in
utero exposure to stilboestrol); (d) in patients with an intrauterine device in situ a
much increased frequency of ectopic pregnancy relative to intrauterine gestation,
and also more implantations in unusual sites such as the ovary; (e) use of the
progesterone-only pill (but not combined oral contraceptives or injectable
preparations); (f) IVF pregnancies.
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Ectopics occur more frequently on the right side, probably as a result of appen-
dicular inflammation.

Clinical features of ectopic pregnancy

The fertilised ovum implants in the tubal epithelium but almost immediately invades
the muscular coat because there is no submucosa. There may be decidual reaction
in the endometrium, but the extent of this is very variable. The “Arias-Stella reaction”
in which nuclei of endometrial cells are enlarged, hyperchromatic, and irregular,
occurs in some ectopics and in some patients using oral contraceptives or
clomiphene.

The common presenting features are lower abdominal pain, delayed or irregular
menses followed by vaginal bleeding or brown discharge, and syncope. The vaginal
bleeding or discharge is due to shedding of the decidua or “decidual cast” when the
pregnancy fails. With tubal rupture there is acute abdominal pain and cardio-
vascular collapse; pain is typically referred to the shoulder tip or interscapular
area due to irritation of the diaphragm by blood (this may be provoked by lying the
patient down or raising the foot of the bed or by inspiration). The signs are those of
shock (hypotension and tachycardia (occasionally bradycardia) and peritoneal
irritation. Body temperature is normal and there may be a moderate leucocytosis.
The uterus is slightly enlarged and there is a tender mass to one side (vaginal
examination should be avoided if there is a strong suspicion of an ectopic). Tender-
ness on movement of the cervix is characteristic (“cervical excitation”). “Silent”
presentations include the finding of a tender mass on bimanual examination, or
discovery at laparotomy for another condition, or even autopsy; the appearance is
that of a haematosalpinx. Intermediate (“subacute”) presentations can frequently
give rise to diagnostic confusion which can usually be resolved by: (a) performance
of a rapid, sensitive hCG assay (usually positive in cases of abdominal pain due to
pregnancy complications); (b) ultrasound imaging (to exclude an intrauterine
pregnancy (though sometimes a pseudogestational sac in the uterus may be con-
fusing) and sometimes to visualise the fetus outside the uterine cavity. Transvaginal
sonography can detect an intrauterine sac by 33 days equivalent to an hCG level of
1000 IU/I (First IRP), a yolk sac by 38 days and embryonic echoes with visible heart
motion by 43 days from ovulation; (c) laparoscopy; and (d) laparotomy.
Culdocentesis and/or D & C are rarely used nowadays.

Treatment of ectopic pregnancy

Immediate intravenous fluids are started with blood as necessary. In the most severe
cases this may include heroic measures such as use of uncrossmatched blood or
even autotransfused blood. As soon as possible (i.e. without waiting for the out-
come of resuscitative measures) a laparotomy or videolaparoscopy (if the equip-
ment and expertise are available) is performed, followed by simple salpingectomy
with conservation of the ovaries (removal of the ipsilateral ovary against a theo-
retical risk of subsequent “external migration” ectopic is not justified). If the tube
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has not ruptured then conservative surgery is recommended such as (laparoscopic)
linear salpingostomy or partial salpingectomy. Some cases may also be managed by
laparoscopic or ultrasound directed aspiration and/or local injection with drugs
(potassium chloride, methotrexate or prostaglandins). There is a 5%- 10% risk of
persistent trophoblast remaining after conservative treatment (both medical and
surgical). If the patient is rhesus-negative, anti-D should be given (250 units). The
recurrence risk is 15%-30%, and subsequent intrauterine pregnancy rate 30%-50%
influenced by the extent of surgery performed, maternal age and degree of tubal
disease.

Abdominal pregnancy

This is a rare condition with a high maternal mortality (2%-20%); the frequency is
directly related to the frequency of ectopic gestation in the population. It is almost
always the result of secondary implantation of a primary tubal pregnancy. If the
fetus dies and is retained it may become infected or calcified (lithopaedion) or form
a fatty mass (adipocera). In early pregnancy there is sometimes a history sugges-
tive of an ectopic. There is a persistent abnormal lie; fetal parts are readily palpated
and the uterus (much enlarged) may be felt separate from the fetus. Radiographs
show maternal intestinal gas superimposed on the fetus. Ultrasound shows
oligohydramnios and no clear outline of the gestation sac. Infusion of oxytocin can
exclude the condition if the uterus is felt to contract around the child.

The fetus should be delivered as soon as viability is achieved though perinatal
loss is 75% or greater. In most cases the placenta should be left because of the risk
of uncontrolled haemorrhage if it is removed. However, the placenta left in situ can
cause infection, adhesions, obstruction and coagulopathy. The baby often shows
evidence of pressure malformations.
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Gestational and Trophoblastic Tumours

Two types of tumours are recognised:

1. Hydatidiform mole: oedematous and avascular villi and trophoblastic over-
growth. The classical “complete” mole has no fetus; in “partial” moles there are
focal molar changes in the placenta and a fetus may be present. An invasive
mole may show invasion of the myometrium and metastasis, which usually but
not always regresses spontaneously.

2. Choriocarcinoma: large masses of anaplastic trophoblast invading muscle and

blood vessels (but not fetal blood vessels). The villous pattern is generally lost.
Vascular metastases in the lung and at the vaginal introitus are common.

Histological grading is often ambiguous and the key clinical criterion is whether
the disease is persistent or not, and whether it is metastatic or non-metastatic.

Hydatidiform mole

Aetiology and distribution

At least 95% of complete moles are female (46,XX), both X chromosomes being
derived from the father. The haploid sperm duplicates its own chromosomes after
meiosis. More rarely two sperms fertilise an empty egg leading to a 46,XY mole.
The partial moles are usually triploid, two sperms having fertilised an ovum (69,
XXX, XXY or XYY). Diploid and tetraploid partial moles have also been described.
Partial moles were believed to be rare: in reality they are commoner than complete
moles but the majority are spontaneously aborted and therefore not recognised. As
in normal cells, the mitochondrial DNA is of maternal origin. Women with molar
pregnancies have a high incidence of balanced translocations.

The frequency ranges from 0.5 to 2.5/1000 pregnancies. The rates in Japanese
are double those in Caucasians; other supposed ethnic associations (e.g. Indonesians,
Nigerians) are an artefact due to referral bias. There is an increased risk in teenagers
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and women over 35 years, the rate rising ten-fold after age 40 years. The relation to
parity is secondary to the relation to maternal age. Women with a history of one
mole have a ten fold risk of recurrence.

The presentation is similar to that of a threatened abortion, but the size of the
uterus is excessive for the calculated gestation. Hyperemesis and early onset pre-
eclampsia is common (up to 50%), probably associated with the excess mass of the
trophoblast. Large luteal cysts are common. Signs of thyrotoxicosis are apparent in
occasional cases. In partial moles many of these features may be absent.

The diagnosis is confirmed by ultrasound. In most cases there is no fetus and
the appearance of the vesicular tissue is characteristic (“snowstorm”). Levels of hCG
are elevated but often do not give a useful distinction between molar and normal
pregnancy. A chest radiograph should be performed to exclude metastases.

Complications such as haemorrhage and sepsis are rare. The principal risk is
choriocarcinoma which occurs in 3% of cases; the risk is low with partial moles.
Nevertheless 5%-10% of partial moles receive specific treatment for chorio-
carcinoma or invasive mole. Follow-up with an hCG assay is therefore essential.
The determination should be repeated every 1-2 weeks until hCG disappears, then
monthly for one year and three-monthly for a second year. Positive levels may per-
sist for up to six months; if still present at 1 year then there is almost invariably
choriocarcinoma present. Patients who have had a prior trophoblastic tumour of
any type should have a further urine and serum hCG assay three weeks after each
subsequent pregnancy. A high ratio of free beta-subunit to intact hCG may also
identify patients with a high risk of malignancy.

Treatment

The treatment is suction curettage often preceded by prostaglandins and/or a high-
dose oxytocin infusion; the procedure should be completed with sharp curettage.
Evacuation is repeated if bleeding persists or hCG levels are elevated after six weeks.
In older women or those of high parity, hysterectomy should be considered.
Prophylactic chemotherapy for all cases is not currently favoured. Barrier contra-
ception should be used for one year (high oestrogen pills are thought to be associ-
ated with an increased need for chemotherapy).

Chemotherapy is indicated for: (a) hCG levels greater than 30 000 IU/I (urine)
or 20 000 IU/I (serum) at 4-6 weeks postevacuation; (b) rising levels at any time
after evacuation; (c) persistent uterine bleeding and positive hCG levels; (d) evidence
of choriocarcinoma (histology; appearance of metastases).

Choriocarcinoma

The frequency is 1 in 30 000 pregnancies in the West and 1 in 11 000 in Oriental
communities. Fifty percent are preceded by hydatidiform mole, 40% by normal
pregnancy, 5% by abortion or ectopic pregnancy and 5% are of non-gestational
origin. The greatest risk is in older women.

The clinical features are vaginal haemorrhage; abdominal or vaginal swelling,
amenorrhoea, and chest symptoms due to lung metastases (dyspnoea and
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haemoptysis). Intra-abdominal haemorrhage due to uterine perforation by tumour
tissue may occur. Less common sites for metastases include the brain, the liver, the
spleen, the kidneys and the buccal mucosa.

The diagnosis is confirmed by ultrasound, hCG determination, chest X-ray
(“cannon-ball” or “snowstorm” appearance), and computerised tomography of the
chest and abdomen.

Treatment of choriocarcinoma

The form of treatment is determined by whether or not the patient is judged to be
at low or high risk. High risk is indicated by large tumour masses (more than 8 cm
in diameter), brain and/or liver metastases, excretion of more than 100 000 IU of
hCG per day or serum levels greater than 40 000 IU/I, a long interval between the
antecedent pregnancy and commencement of chemotherapy (greater than 4
months), and failed chemotherapy.

For low risk cases (largest tumour mass less than 3 cm, no metastases, marked
lymphocytic infiltration) the treatment is chemotherapy with methotrexate which
inhibits the conversion of folic acid into folinic acid. Other drugs are sometimes
used in combination. The standard regime is oral methotrexate 1 mg/kg every 48 h
for four doses; folinic acid (6 mg intramuscular) is given 30 h after each dose of
methotrexate. Side-effects which appear during this time and reach a peak several
days later include:

1. Skin rashes;
Gastrointestinal ulceration (stomatitis and proctitis);

3. Leucocyte depression: to avoid infection the patient is given antibiotic cover and
is barrier-nursed under conditions of controlled asepsis (best achieved in spe-
cially designed units);

4. Depression of erythropoiesis: transfusions are given as necessary;

5. Alopecia: hair will subsequently regrow but a wig can be used as a temporary
measure;

6. Hepatocellular damage and jaundice;
7. Skin photosensitivity.

Effects of overdosage can sometimes be reversed with autologous bone-marrow
transplants.

When the side-effects of the first course have subsided a minimum of four further
courses are given. Two to three courses should be given after hCG has disappeared.
The total number of courses ranges between four and 14 and the duration of
treatment from 2 to 7 months.

The progress of treatment is monitored by urine or blood hCG levels (twice
weekly), chest radiographs (every two weeks), full blood counts (three times weekly),
and liver function tests (weekly). In most cases hCG becomes negative within four
weeks.

For high risk or recurrent cases a sequential combination of antitumour agents
is used. This might include actinomycin-D, chlorambucil, hydroxyurea, doxorubicin,
melphalan, bleomycin, vincristine, 6-azauridine, cyclophosphamide, etoposide and
cisplatin (etoposide induces breaks in single-stranded DNA; cisplatin causes cross-
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linking of DNA chains). Intracranial metastases can be treated with intrathecal
methotrexate or cytosine arabinoside.

A delay of 12 months before conception is advised following cytotoxic chemo-
therapy to reduce the risk of teratogenesis and avoid false-positive hCG readings.
There is no increase in fetal abnormality in subsequent pregnancies. Many advise
hysterectomy in women who do not desire further pregnancies. In those who do,
hysterectomy is only indicated if there are severe complications such as haemor-
rhage, or if there is residual disease confined to the uterus. Solitary pulmonary
metastases resistant to chemotherapy may be removed by thoracotomy.

Prior to chemotherapy the five-year survival rate was only 15%. Survival is now
almost complete if the time-lapse from the preceding pregnancy is less than four
months (or six months from molar pregnancy) compared with 50% survival when
the interval is 13-24 months. Patients who develop brain metastases while on chemo-
therapy have the worst prognosis (6% survival rate).
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Congenital Abnormalities

Serious congenital abnormalities occur in 2% of live births, 30% of stillbirths and
18% of first week neonatal deaths accounting for 25% of perinatal deaths. They
may be due to (a) genetic (chromosomal or single gene) defects, (b) environmental
factors (alcohol, drugs, toxic chemicals), or (c) a combination (multisystem abnor-
malities).

Genetic defects

These account for 25% of all congenital abnormalities.

Chromosomal disorders

Chromosomes are analysed by examining the fetal karyotype during the metaphase
of mitotic cell division. Anomalies of chromosome number (aneuploidy, usually by
non-disjunction) or structure occur in 5% of first trimester and 1% of second tri-

mester pregnancies, 0.6% live births and 5% of stillbirths. Maternal but not pater-
nal age is a risk factor.

Abnormalities of chromosome number

In polyploidy the entire chromosome set is duplicated: in triploidy there are an
additional 23 chromosomes; in tetraploidy all 46 chromosomes are duplicated. One
in 10 000 liveborns have triploidy and rarely survive; abortion and molar preg-
nancy may occur. In trisomy and monosomy, there is an extra or an absent chro-
mosome (Table 8.1).

Aneuploidy may be caused by (a) non-disjunction: failure of the chromatids to
separate during metaphase of meiosis; (b) non-disjunction or anaphase lag during
mitosis leading to mosaicism (c.f., chimera resulting from the fusion of two separate
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Congenital Abnormalities 33

zygotes); (c) translocation: a portion of one chromosome is transferred to another.
Translocation may be reciprocal with exchange of material between two non-ho-
mologous chromosomes (balanced). Unbalanced progeny have 46 chromosomes,
some genes in single copies and others in triple copies, and abnormal phenotype.
Translocation may also be robertsonian with loss of short arms from each of two
acrocentric chromosomes (13, 14, 15, 21, 22), followed by fusion of their long arms
at the centromere. The short arms contain no essential genes, the individual is
phenotypically normal and the genome contains the correct amount of genetic
material (balanced translocation). One in four offspring will have the same bal-
anced translocation, one in four normal chromosomes and one in two an unbal-
anced translocation.

Balanced translocation carriers occur in 1 in 250 couples contemplating preg-
nancy, 1 in 30 couples with a history of recurrent miscarriage and one in five of
couples with a history of mixed fetal wastage. The risk of fetal abnormality depends
on (a) the sex of the carrier (15% risk of translocation trisomy 21 when the mother
is the carrier, 3% with the father, because affected sperm have reduced functional
ability); (b) the type of aberration (translocation or inversion); (c) the chromo-
some involved; (d) the extent of chromosome imbalance.

Abnormalities of chromosome structure

These may be (a) inversions, either pericentric (breaks on both sides of the
centromere, commonly affecting chromosome 9) or paracentric (breaks at the end
of one arm, resulting in duplication orloss of genetic material and an affected fetus);
(b) de novo appearance of marker chromosomes (supernumerary chromosomal
material) associated with a one in four risk of moderate to severe mental handicap;
(c) ring chromosomes, with deletion of genetic material; (d) isochromosome (usu-
ally loss of the short arm of chromosome X); (e) culture artefacts.

Single gene defects

The position of a gene on a chromosome is known as the locus; alleles are the dif-
ferent forms of that gene. An individual is homozygous with respect to an allele
when both of a pair of chromosomes have identical alleles.

Mendelian inheritance (Table 8.2) may be either dominant or recessive. With
dominant inheritance the gene is expressed in all persons possessing it and is trans-
mitted to half the offspring of an affected parent; new mutations account for 50
(heterozygous form of achondroplasia) to 96% (tuberous sclerosis) of cases and are
commoner in older fathers. Males affected by sex-linked dominant conditions (e.g.,
congenital hypophosphataemic rickets) will transmit the disease to all of their daugh-
ters. With recessive inheritance the condition is expressed only if the patient is
homozygous. Once an affected child is born there is a one in four recurrence risk
rising to one in two if an affected patient marries a heterozygote. The risk is higher
in consanguineous marriages. Carriers of a sex-linked recessive condition (e.g.,
haemophilia, Fragile X syndrome) will transmit this to 50% of their male offspring
and 50% of their female offspring will be carriers. One third of haemophiliacs arise
by a new mutation; females may be affected if a carrier marries an affected individual
or if a carrier egg is fertilised by a mutant X sperm.
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Congenital Abnormalities 35
Diagnosis of genetic defects

Preconception identification of carriers requires screening of certain ethnic groups:
one in thirty Ashkenazi Jews is a carrier for Tay-Sachs disease; in London, 14% of
the Cypriot population carries the beta-thalassaemia gene; 9% of black Caribbeans
and 17% of those of direct African origin carry the sickle cell gene.

Management includes: (a) genetic counselling in couples with a positive family
history; (b) prenatal diagnosis (Table 8.3) using tissue obtained by placental biopsy
(transcervically or transabdominally), amniocentesis, fetal blood or tissue sam-
pling; (c) abortion of affected fetuses or selective fetal therapy.

Problems may arise because of the heterogeneous amniotic fluid cell population
derived from the fetus, extraembryonic membranes and trophoblast. Two cell lines
with different karyotypes in the same amniotic fluid (2-17 cases per 1000
amniocenteses) may reflect true mosaicism in the fetus with a risk of physical or
mental handicap (20% of autosomal and 60% of sex chromosome mosaicism) or
pseudomosaicism from maternal cell contamination, or confined placental
mosaicism. Repeat sampling of amniotic fluid is not generally helpful; it is best to
analyse tissue derived solely from the fetus, e.g. fetal blood lymphocytes.

Environmentally-induced abnormalities

Major causes are listed in Table 8.4. Of these only syphilis and rubella are routinely
screened for antenatally.

Apart from the dose of the toxic agent, the outcome depends on the developmental
state of the fetus at the time of exposure. Implantation, blastocyst formation and
gastrulation occur in the first 17 days. A teratogen may cause abortion, resorption
or survival intact by multiplication of the still totipotent cells. Organogenesis oc-
curs from 18 to 55 days after conception: a teratogen may cause gross structural
abnormalities because tissues are rapidly differentiating and damage is irrepar-
able. From 56 days to term defects of growth and functional loss may occur. There
are species-related differences in the metabolism and disposition of toxic agents
which limit the extrapolation of animal data to man. The physiological changes of
pregnancy (increased total body water, decreased binding proteins, increased liver
metabolism and renal plasma flow) alter the distribution and elimination of drugs,
resulting in lower plasma drug concentrations.

Multisystem Abnormalities

These are anatomical abnormalities due to the combined action of environmental
and genetic factors, most of which are unknown. Over 90% occur in pregnancies
without detectable risk factors. There is a 5% risk among first degree relatives and
25% concurrence in monozygotic twins. Risk increases with each affected preg-
nancy (Table 8.5).



Clinical Obstetrics and Gynaecology

36

a3vd yxau uo panuizuod

reap [e13) ‘erpresdpeiq K1aarap armyewaxd

98ey1I0ouIaRY ‘BWOIRWIRY PIOD JO YSII %HE-%T € paurelqo aq Ose Ued sNJe)s Iseq-py ‘¢ uonepre}a1 YImord swanxyg g
sdoxpAy sunururr-uou ut 13y8ry SYSTY T (Y 8%-%¢) ymsa1 pidey ‘z Ayrewrrouqe [e3a) 313A3§ |
103e33dO PI[II{s SPaaN ‘1 paureiqo aq ues afjodrey [exd ‘1 :ur SurdKjodrey pidey Pooiq re3aq
stsouSerp ureaadse 0}
sased Jo 9,01 03 dn ur paxmbai sisajuadoruure dn-mofjog °6
(paxmbax
armnd pue uoneredaid 1ax1p Yoq) sisajudoTULIR
JO 1B} I[qNOP SUOTIEdTPUT 3133u330145 10§ 350D '8
(SYP3M 91 JB 95| SNSIIA SHIIM § JB 9F) JI0OQE 0) PIuUTISIP
san[ewIouqe [ewosowoIys jo uonzodord ySry £
uonIoqe Juanbasqns Jo YSII %H—%Z ‘9
Ayayes wray-3uof umowyun g aqqissod uoneururay Ajreg °g
aImymo (TA S1uHOLIOYD (syoes-4e], pue sayonen
w13)-3uo] \PIm arex £19A saAneSau asye) nq (WSDTEsOW pue 3ur g1) paxmbax sumjoa anssn [rews *8'3) spajop swdzug ‘¢
UOIjBUTUIRIUOD [eu1ajew) 3jex 3dueprodstp adLjohrey ooz ¥
($)Pam Q1 210J2q) sydurape (sanpedourqojSowaey
SaNI[EWIOUqE [BIDB)/qUIT] PUE UOIJESTUTILIWIIOST ‘U0T}D3juT 921} UTIIM 986 < 3JeI $SIONG '€ “8-3) sanrewrtouqe YNQ ‘T
‘3utpaalq ‘uoneroyrad ses Jo SN '€
skep 01~ sae1 armmd wdy-Juoy °Z 4 $7> ut (8umxas ‘pur) uoneredaxd $193)3p o1auaB0Il) 1
snpuadoif> pue sisfeue NG 1990q T
parmbai astyradxa jo [aad) Y1y ‘1 sisouSerp 1a)sauniI) ISy °1 ;Jo sisouBerp pue 3A0Qe Sy BJUDEId
a8e [euoneysad o3 ajeuonsodord
Apas1aaut ersejdod Ay Areuourmd jo ystx paseaiouy °g (4oudon[suer) [eyonu paseaIdur)
SNJ3j PajdaJJe JO UOBUTUIIS) AJe] § s3utpuy punosenn [eWIOUqy ‘§
(wsIdTesour pue uon Anstwaydorq [eurrouqy ‘¢
-BUTUIEJUOD [BUI3JBU) 3)BI 9dUepIodsTp adAj0ATe) 9%90°0 € parmbax asn1adxa jo jaA3] Mo ‘€ Ayrewrouqe snoiAlIg 7
skep $1-g saxqe3 axmm) 7 ajex ssadons Y81 T afe reurajewr pasrey 1
$}93M 91— UeY) IaT[Ie3 JON 1 $3sso[ :aseastp onauad Bicad
pare[a1-ampasoxd 9 1-9%S°0 SII MOT T SNOLI3S Jo YstI a[qerarddy pIng onoruury
sadejueapesiq sadejueapy suonedIpUT Jole anssi],

sisouSerp ejeuard 10y sampacoid aArseAu] °¢°g d[qeL



37

Congenital Abnormalities

*SUOIJEJO[SUE) [BUIOSOUIOIYD PdUEB[EqUN IO S153)3p 3ua3 3[3uts Jo ys1x Y31y Je uauwIom Ut anfea 3s3jeaid jo st SAD
‘stisouSerp fejeuaid yueirem o} ysi1 Je Apuaryyns are saueusaid [re Jo %8 :gN

(saseasip oroqejau

PUE SIIOUIIDYIPOUNUIWT
‘sanpedourqojSowaey)

SI3pI0STp Poo[q Jo sisouderq
(aworpu4s

X apr8e1g “8-3) sanbruy»ay armyn>
feads Surnnbax suonpuos

«

paptoae 3q Aews 10 3IM)N> Pa[rej ‘WISIdresow
SUOTJUBAIAUT J1133)sqO ATessadauf) “§ «83 swrajqoad axmm) ‘¢
saSejueapesiq safejueapy SuonesSTput Jofey anssty,

panunuo) €' qeL



Clinical Obstetrics and Gynaecology

38

a8vd 1xau uo panutyuos

uawoM uT S1ua303e1a) A[[esr3a10ayy ‘spewITUe Ul d1xojoLrquug
s152u380)e13) JO NSII [Ed132103Y ],

sauo0q pue 323) jo eisejdsAp pue uoneIo[0ISIQ

ssauyea(

SINI[EULIOUQE JRIPIE) ‘[BIJBJOIURId ‘SND

papIe1ax ApySiys 3sour je st YIMoI3 $193)J9 d1ua303eI13) JO UIPIAI ON

SI9)SIWILI} PITY}/PUOI3S UT OSTe

sal[euroue a3 pue urelIq {SY9aM [ [-9 Je pajean sjuaned Jo 940¢ uT satfewroue adey pue SN ‘eyeldund eisejdsiporpuoy)
193)J3 51u3301e13) JO DUIPIAS ON

$Y99M (T-9 UaM}aq dTuadojeray,

3SBaSIp 1183 [e)IUaZU0D UT ISeAIDUT PIOJIAY {AOUIDYIP JAMOID

UOTJepIe}aI [RIUIW

‘5393J3p quuI| ‘aseastp JIeay [eyruaduod ur asearoutr pjoyInoj ‘(ayered;dy 3yad) SAEWOUE [EIJLJOTURID SUOTIEPILIAI YIMOID)

(MO[3q 33s) SaseasTp panrwsuer) A[fenxas ur asearuy *

2ouapuadap [ejeuoau pue [e3ag

$31qeq JYBPMYITIQ MO] JO IIUIPIOUT %605 -%0T *

(aures05 3da5x3) sarNeULIOUqE [e}U3FU0D IIAIS JO IDUIPIOUT UT ISLIIOUT ON

Lol

- N

Juawdo[aA9p [enyd[[aIUT pue YIMo13 Uo $393)J9 rIa}-Suo] YIIMm sarqeq aSe-[euone)saS-10§-[[EWS UT ISEIIIUT P[OJIaIY], €
eI Afewroure [e3ruagu0d UT ISEIIIUT JO IDUIPIA3 ON ‘T
eap reseursad pue saueiquisw Jo arnydnr armmyewaid ‘uondniqe ‘eraseld eyuaserd ‘uonioqe ur 3seIAIIUT PIjeRI-3s0( T

uorjepIe}I IMoIS pue uonzoqe snosuejuods Suturaouod ejep A10101penuod (AjTeurIouqe [e3ruaguod Jo DUIPIAI T3P ON
(rearual serpres Te1aays) %0S-%ST Ul sanI[eurIouqe rejuaguod (y)

3 diy 19ddn snsejdod 4y ‘oyoxd pausanep :saroey reurzouqe (€) SypIq 193 dn yojeds 03 aInrey YIm

IOY3p Yamois (z) £(%08 ut A[eydadororur pue uorjepre)al fejusur) sanrfewrIouqe SND (1) :9woIpuis [oyodre relag

sjuade ermAnuy
3[0ZePIUCIIdW
aurpAsenay,
upfwoydang
(21eUTIa133 ‘UTOUTIIIOST)
SIANIBALISP Y UTWEIIA
SI3)d0[q ey

urejrem
saurdazerpozuag
aurzesadiopyooig

wnnpry

SJUBSINAUOOTUR ISOP
s8nap osynadviay]

(3joeId “PUT) 2UTEI0 QUOPEYIIW ‘UTOIIH
s8nap anoppy

029v90],

Kep/8 o 01 dn :3je19poy ‘T

4>ueu8ard Surp pue a1033q Aep/3 08 1
104031y

Ppa

asopuady

SINI[EWIOUQE PIONPUI-[EJUIWUOIIAUT “p'8 QL



39

Congenital Abnormalities

a8vd 3xau uo panunuos

uaojera) ajqeuonsand) anpesxo)

pooypyry> ut A>ueuSirewr
JO JSTI PaseaIdur {feyla] uayo st (aseastp Arojexdsal ‘ysex 13Aaj) xod UMY [enuaduod fuaBojela) sjqeuonsand 131502 BJ[adLIBA
snuia sadioyy

35easTp [ed150[0INAU IABY SJBUOIU PIJIAYUT JO %€ (SHIunIoLIOY> Areydasorrur Aydoxne) ssnewrsouqe SND
OI Mmof ‘ssaugeap dojaasp Leur 1a3e “yaxiq Je 2213 woydurAs 9406
eindind ‘seryoa3ad aotpunef ApeSawousidsoyeday :juarsuery/rourw %g
aseastp 11eay [enuaduod ‘(Areydaoororur ‘uonesyided) saNIEUIoOUqe SNO :SNOLIIS 9T
UOTIEpIe)aI [BJUIUI ‘SSIUJEIP JO YSH 04 :SI3)SIUILL} PITY) PUB PU0ddg
Bd
‘uoryepae}as feyuaur ‘(Aregdasordtur ‘ssauyeap oeIEIRd ORIpIEd) SANITEULIOUqR [e)IUasu0d %05-%01 :ouuona.:.wﬂ_m

SYRIIQ JAI] JO 9%¢"0 — (STUIIA Judje] JO
uoIjeArdeal 10 uondajut Areurzd)
snunaoredawolAn

eaqQNy

:(saroueudaid Jo o4G UT SSIUTIT [BITUT]D) UOMIAUl [DAIA

(eondasnyueyut sisojewomuerd) yiaq 13)5e
eruraeonidas ‘eruownaud ym syuasaxd uondayut reyruaduod “moqef amjewaxd “QIIQIEIS ‘UOTIIOGR SSYIIIG 000 0Z:T SIJUL
a8eurep §ND ‘sayses ‘exndnd ‘eruseue

sauao1rouows v1423s17

“qImo13 au0q 2A1I3J3P ‘salfewIoue [eNUZu0d ‘WonepIE)dI YIMOIS “YIBIP [€I3) “UonIoqY syyd4g
uo12afut p14a1ovg

$193]J3 3SI3APE ON aundinoworg

Auo s3arpnys [ewTue UT SNJ3) S[EUI JO UOTIESTUTNISEW SHqIYU] ajela0e auorord4n

SNJ9J A[BWIJ ISTIA [ozeuep pue suo1aysadordAxorpapy

ejep Lyruadorels) aarsnppuodu] sua8ox3sao [eproralg

XIAI3) pue euiSeA JO BWOUDIBIOUIPY  [ox1sa0oqms *§-3 ‘suadorisao [eprorals-uoN

:S3UOULIOY X3¢

wstproxfypod Ay re3a) ‘sjozewnryiaur s sund erserdy sorwraed4[BodAy rexo

Tic: [P1M 28eurep prozdyy, sadojostorpey

sruafeynur pue sruafojea), sjuade orx03014D

£oueuaxd £[res ut eyep JuapIynsuf aprurexdopolay

£oueudaid ayey ut sisejsouraey pue uonduny 13[33eld s193Je ‘sisauaole1a) 10§ DUIPIAI JAISTIUOIU] urndsy
BRE) 1 asopuady

panuyuo) y'g3qeL



Clinical Obstetrics and Gynaecology

40

pairedar aq ued a3eurep uonelpey

‘erpayirda pue s[2 pooq ‘sjfao wiad (Areydasorotuw pue A>ueuSifeur Jo dUIPIOUT paseadut Juapuadap-aso
Surreay paseardap ‘s3oaya [ernoraeyaq Ayedofeydasus reyruaduon

Ayyedoreydaous reyruaduo)

uonedyId[ed IRMOLNudALIad

10§ 1daoxa AWD w0y 3[qeysm3unsTpuT A[[ESTUT[ $13)SIUILI} ISIY UT UOTIIYUT [€33) %07 () UT USWOM 000 OT:1

SAIV [ejeuoaN

uoneprelar pmoid pue Ljrmyewaid Jo Ysux paseadu]
(a8eurep J9AI[) UOIIIAJUT [B19) 946G/ :IISIUILI] PITY],
(8eurep 12A1]) UONIIJUT [£1JJ %O :IISIWILI} PUOIIS/ISIT]
uaBoze1a) sjqeuonsanb tuonroqe Jo ysux paseardu]

uoyvipvy
pva7
Lunosapy

nupuo3 vwsvidoxo],

sTuIA A>usdyspounww Uewny

g snnedsy
sdurnuw “sajseaur ‘orjod ‘ezuanpguy

Papg

asoppuady

panutuo) b'g3lqeL,



41

Congenital Abnormalities

a8vd 3xau uo panunyuos

£°8 3[qeL 39s stsouerp s 104

£'8 3[qeL, 93s sisouSerp s 104

Surddewr mop anojos pue oy>a
133} ‘SN paQresap axmbar ropurewray

$)9aMm 07 4q s3s®d JO 9606 UT THD
Jo{eUI SIPNIIXI MIIA IIQUIRYD INOJ ()

or:1 Yuared
paidage auQ
0S:T ‘PITY
Pald3ye 3uQ

(oerpes Afureur) saniy

-eWIOUqe I3]0 3ARY 9%0/L~%0S

e[Sy

ea8eydosao-oayoen aAey 9,06

erunpArs£p [e33) Ut 2A1I23JJa ST
uonjeseNnSp eurney

(euIapao upys ‘uoIsnyyd

remad ‘sajiose)
sdoxpAy ur symsax
aIn[rej Jreay e3ad

TeIe) ae 9667

000 01/01-C

juasaxd
SaIeWoue [eINONNS
Iay30 J1 13y ST

0001/8-¥%

readeydosap ‘e
saniewrIouqe LI ‘¢

(s3o[req ‘uonyisodsuen ‘uoryeidreod snaoe ‘sisouas Areuourmnd 9reay 3af onsejdodAy “3-3 sayewoure Jofewr are 9%05) AHD T

€1 Awosin ‘Duworpufs sJaumy,
‘ewo134y onsd> Aygedorn aanonnsqo
‘sisoxydau reyruaduod ‘sisiydoxised

ADUAMINIAI NP

‘opodoreyduro foueusard spdnmu suureIAR MW
‘sajep Suoim I0113 Qe :saanisod asteq uondasuodaig SR < Safewrag spodoeydadud %6 >
(uonjepIejas feyuawr
st punoxdyoeq 2UaUTIUOOUT [ed3e)/ATeurin uomnjeLIRA
epiyiq eurds uado 10§ 9507> X 01 2AeY SaATIe[a1 ‘stsArered) paddesipuey orydex80a8 oruype
“Areydasuaue 10§ 9501> :saanedau aseg 2a18ap Is11y4 A[213A3s 35913 JO %G8 ‘Texodwa) aprp epyiq eurds %6y ‘q
(saAnsod asyey) speurzou G ‘¢ Iaye 01
%¢ ‘epy1q eurds uado 9408 Areydasusue ‘udIpIyd 7 I13Ye 07 N W sQpaq
%06 WO S'T < ddV ‘SH29M 81-9T1 IV 1PRYP T I3YY ¢ 98e 03 aa1AIDS 9405 9AT[ 0001/6-€ Areydaouaue 9605 e
(sarrewoue
renuaduod fre
J0 %05) ALN °T
sisouderq DULIMIAY sarmjeag dUIPHU] ad4],

sanewIouqe waisAsnnu jueyzodun A[eorur) °s°g 3qeL



Clinical Obstetrics and Gynaecology

‘uerpaui 3y Jo sajdnmu= Wow ‘urajoxd oyajeyde = J3v

‘pUNOSEN = §) 981 [eunisajuToNsesd = 10 aseastp eay [euaduod = U S193J3p aqn) [emau = QLN

sanreurIouqe
[EWIOSOWIOIYD 3ARY 96T

£°8 3qe], 23s sisouerp s 104 Sanj[euwIouqe I3YI0 IARY %GT
suonjewIoj[ew

£'8 9[qe], 93s sisouerp g 103 P3eI1>0SSE [7 AWOSLIL, 9ARY 960¢€
(319e192)3p 310§213Y3)

9391dwod uorPNIISqo %01

sanieuLIouqe

[EWOSOWOIYD JARY %H—9%¢€

000 01/5-T

000 OT1

eluIay
snewSeryderq -

eIsaIje [euapon( °q

stisouSerq 0ULINdY saImjeag

uUaIpHU]

adAy,

42

panutuo) ‘s’ 3qeL,



43

Congenital Abnormalities

a8vd 1xau uo panuiuos

$329)9p [eDoE)

P3jeId0SSE pUE JOLIUIA [RIGIIID JUT[PIW pajepip ASuts v
aueld aures ut xeloy}

pUE peay JO uo1das $soId SuolsuaxaradAy yoau sso1n

aqeysmBunsip
Apsea are asue)sqns UTeIq UT SIIMIONIYS IUSAD

Sununys oxan ut 10§ 3j01

PpajuI {sjusuIAINSeaUl [er1as saxmbar sisouerp aaniurjop
f(saansod asfej %) syoam 81 I3Ye G'0 < ONex
araydsturay :a1nuaA ¢sadeys A[rea ur pasearout jou qdg

[eonId Surjep 3jeIndde L13)SIUNT) PU0das Ul e A[fensn
‘S2INSEBIUI JAYI0 O} JAIIE[2I SINIUIBIP [[NS [Te UT JJO [Ted

a81e[ aq Aewr ssewr anssn os {[reurs aq Aeur 133Jap Auog
SurpTy 19ppelq pue s)usuIAOUI

quutf feurzou ¢p10d jo uondnisip pue aurds jo 193jap Auog
suSis eueueq pue uourd] 93e reuonelssd 1o0j [reus

uayo DH pue gdg 9orIut pI0d feutds {S1U3d UOHBIYISSO
YoIe [RINAU [BULIOU]E -/+ IJA0D UDYS UT 133J2(

I3)saunI)

STg UT U3AJ P3)233ap A[Ipeal )[neA [eIUeld Juasqy

$199J9p [EWOSOUIOIYD P3JIIOSSE IABY
960 $S9INIONI}S JUT[PIUI JO UOTIBULIO) UT 193)2(

safewdy ut
A[rensn ae1q3313A [€31A13) pue 3ndi>00 Jo uoisnyg

a[qerzea stsouSord ¢S3[O11IUBA [€1G2ID PIM
aedstunwrwrod s3shd srpeydasuarod sased Jo 9,06
u1 $)j2aM 67 4q xeaddestp s1sd> snxard proioyn

SINIEWIOUQE [BWOSOWOIYD 9607

‘sanI[euLIOUqe PAJRIIOSSE ALY %G8 ‘sisoudord
100d $(Sa[EWI UT 9DUILINIAT Z:] “DAISSIIAT PayuT[
PUT-X3s) sisoua}s 3onpanbe ¢pajejost Ji duUINIAX
%¢ ‘AreydasorpAy aaey epyiq euids uado jo 908

2OUBJLISYUT JAISSIIT [EWIOSOINE

Yum sarrurey ut 3daoxa 22ULIMIAI %¢ ‘utoyfuayd
£Im>IaW ‘UoTjeIpEI ‘SUOTIIYUT :[eLI0)dIeJI U
<OI [eurzouqns ‘Mo ureiq ajenbapeuy

(soueynIayuL
9A1SS2221 Teurosoine ‘sAaupny snsejdsAp
onsAonnur [IIM) SWOIPUAS s[NPI JO

wred aq Aewr {(0z: [ 3d2ua1INd31) pajejost A[fensn
«100d st stsou8oid (Areydasuaxa) sajeruray
urelq yi sreadiooo A[fensn 9mea [etueld jo 393j3q
sneydasoipAy

M P3JeIDOSSE UaYM 3sIom stsoudolg

epyiq eurds jo adAiqng
sotuurespAyAjod asnes Aeur a1} reyeuysod
M 3[qnedurodut 2Insop aqn) [eINaU Jo Infreg

Aeydaouasoxdojoy

Areydasuaruy

$354> urerg

AreydasorpAy

Areydasorrpy

apoooreydasuyg ¢

ap20d0aAwroSuTuapy ¢

Jpod08uTUdl 7

Areydaouauy 1
$193Jop aqn) [eInaN

sarmjedj s Jofepy

SaInjeaj [esrurD

Arwouy

saneurIouqe SND Jofeur Jo sarnjeaj punose)n pue [edIUTD ‘9°'g Aqel



Clinical Obstetrics and Gynaecology

*30UaIJUMIID peay = DH ‘13aurerp reyarrediq = qdd
*paresiput uayp st Surd QyoL rey] Teurzouqe Affeuwrosouroxyy st sn3aj ayy 1eyy Anqiqeqoid ayy IseardUT SAEWIOUGE [RUOIPPY N

mara onewSaiq-oydiooqns Sursn ayqrssod sisouSerp sn

J[NEA [BIG213D WOIJ SIOYD3 JO 3dUIsqe 3)2[duro)

SUOTJEULIOJ[eUI [EUONIPPE JO
2ouasaxd ur $353J3p [EWIOSOWIOIYD IARY 940G ‘UOT)
-BULIOJRW Ia)TeMm —Apue( {(auroIpuAs syraqnof)

euSeur eura)sd padre[us pue STULIAA Juasqe
(81/S Awrostxy ur) saxaydsTuray Je[[aqaIad JuIsqy

s1/€1 Awosin ‘snireydaoua Sursnomnau ‘eisane
A1311e prioxes :anssm [e1qa130 Jo dDUISqE [euIduo)d

sanifewIoOuqe
©SS0J 01133504

Areydaouauerpiy

sarmyed) g Jofepy

$3IMJe3) [ROTUT]D

Arewouy

panuiuo) 9'g AqeL,



45

Congenital Abnormalities

[3Moq [Tews Surjeop 3313 ‘SNOIqUIN JO
14811 53 03 A[ensn ‘[rem [eUTWOpPQE JOLIANUE UT 193J3P [[eus

1340 [eauoizad [PIM IAT] ‘UO[0D ‘YOBWIOS ‘PMOQ [[ewS
urejuod AeUI SES ‘IqeLIeA JZIS 199JIP [[eM [eUTUIOPQE JUTIPIN

soruurexpAy4jod sy1ys eumserpaw <xexoyy
w1 31e3Y 0} Juade(pe (%05) J9AT] 10 (%06) [qqnq YoRWOS

yuep yaj ‘dsa sdooy [amoq papuaistp remBarn spdnmpy
sispeistrad qam sdooj pareqip Auepy

31qqnq s|qnoq

(sased Jo 9401) 239[dwod ST UOTIINIISQO UIYM A[uo

uor73110 [es1dIns 195e

AjiTerIous [ejeuoau %G eWOSOWoIy> A[arex
{SI[EUWIOUE YITM PIIBIOSSE 9606—-%0T uT19A0d
Teauojrzad JnoIM [3MOQ PIPIIIX3 ISYIIIG 000 O1/1
9% > 318 UILINIAI ‘UOIIIILI0D

eo131ms 13)Je A)I[elIOW [BIRUOSU 960€

dJV P3ILAId {SIMEWIOUE [BUIOSOWOIYD/IeIPIEd
3ARY 94,0 SH93M [ [ Ia)ye Aj1Aed [eutwropqe

0} UIN}21 0 InJ JO SINITEJ SYIXIq 000 O1/P—T

eisejdodAy A reuowrmnd
0} anp yIeap rejeuoau 3xe| ji paredar Apisea
papIs 1Yo A[fensn “yarepyoog Jo usureroj ySnoryy,

SII[EUIOU. P3IJRIDOSSE 940G <17 AWOSLI) 3ARY 960€

sisTyosonses g

(soreyduroxy)
spodoreydurg |

$199J9p [[eM [eurwiopqy

eruray onewseryderq °g
aseastp s Sunidyosay
pue sisauafe reuy
uon NIIsqo [eunfaf ‘¢
®BISaIje [euaponq ‘7

J[qerisuowap Yuasqe A[qqnq yoewo)s pue soruurerpAydjod soruurespAydjog ersane [eafeydosaQ I
salfewroure feunsUIONsLy

samjesj s $aINye3) [EIIUTD) Ayewrzouqy

saffeuroue

[ewosOwoIYd TeInydns Jofeur I3YI0 YIM pajenosse Apuanbaij :sarfeuroue [fem [eutwopqe pue [eunsajuronsed Iofew Jo saInjeaj punoseli[n pue [edSIUND *£°8 A[qeL



Clinical Obstetrics and Gynaecology

aurnoA Jonbr| pue ssauINY [edsN1100
[BUaI [EULIOU $I3PPE]q PUE SI3)3IN PAE[IP JO dUIsqe ay) ut sisoxydauoipAH

(8ununys snotuureodisaa) ajqissod st a3euresp 13ppeq o1an

U1 GUa)TWIAIUT UONIONIISQO JT 3I3A3S §s3 soruurexpAyodro ‘xapperq a8re
saupny onserds4p

pue soruurespAyo31jo a1343s ssisoxydauorpAy aajanoxpAy aappejq a8re

ensn s3sA> [euas fesajeqiun

€ pue | woy siqeysm3unsipur aq Aewr 53s£> feuay
$)93M 97 310§2q Juaredde awrodaq jou Lewr ¢s3s4> srdossordtur 03 anp
(s8uny 03 aAnze[ax) f11d1UaBoyda pue azis [eual pasealdut isoruwrespAyo3no

uonxap [e13) pue soruurespAyoio Aq paradurey sisouSerp p10d
UT S[SSIA OM]} ‘UOTIEPIE}DT YIMOIF [eI1I32UIUIAS IIAIS {SI0YI [RUI JUISQY

A1essasau

aq Aewr Lysedojad ‘stsouBoad yuapaoxg
S3EWOUE [BIN}ONIIS/[EUIOSOWOIYD
pajerdosse aaey 90 ‘ersejdod Ay A revowrnd
Ppue a1njrej reuax o) anp stsoudoid 100d ‘sapewr
Ut UONONIISQO 3)3[dWOOUT J0 JUINIULIAU]
eiey

Afrensn ‘safewr ut UONONIISQO )3[dwI0d MOT

[eurzou £3upry 13430

pue aurnjoa Jonby 31 pooB Are1aual sisoudoig
(3rp0o0reydadus YIIm) SwoIpuis

SJaP3IN Jo wred aq Aews ‘sympe ui IsajIueUr Inq
IIq 210§3q Juasaxd sisd> Yueururop rewosony

POOYPIIYD UT [ee] $IAISS3I [EUIOSOINY

JwoIpuAs s 13004 Jo
asned auo ‘Ayuriojop uotssardwod ‘ersejdodAy
Areuournd ‘soruurexp£yo8io yam pajerdossy

uonINIISqo
uonduN( J1I3)3IN-TA[d °¢

JATEA [BIYIIIN JOLIANSOJ °T
BIS3I)E IO SISOU)S
‘sisauade rexyqiain ‘1

Aqiedoin aandnnsqO

Asupny onsfonmn ¢

(11 2d4L 1am104) w0} IMPY ‘T
(13d4y,

13104 ULIOj S[IuEJU] ‘|

aseastp o1s4> [euas eyruaduo)

sisauafe feuay

sarnjed) sn

sisouBoxd/sainyeay resrurd

Aypeurzouqy

S3SED JO (SIIEUWOUE [BUOTIIPPE YIIM) %0 03 (AJUO SUOTIRULIOJTEW [BUAI) G4G UT
PUunoj aIe §153j3p fewosowroxyd sarpueudard g01/¢- UT M0 SIIRULIOUGE }0BI) [RUIY *SINITEWIOUQE JOBI) [RUSI Jofeul JO SINJed) PUNOSEII[n pue [edIUTD) °§'g [qeL,



47

Congenital Abnormalities

*Burpdures snfa uoLIOYd = §AD

SII 3UILINIAI OQ[:] SeY WSYIeMp

Ayurojap uondNpaI quIIY JUIUTWOIJ suoydojeuet Inq ‘9oUBILISYUT [EWOSOINE IARY ISO WISIEMP JO SWIOJ 13410
TeMm 1s3yd

STUOSURI} SAUO0( [€33] JO SSaUBaM 0} anp [eyI3] ‘uonesyidfed ajenbapeuy ersejeydsoydod4Ay
S3INIORIY SULINNEIIUT SUONIEIPIOTEd A>ueu8aid ajey ut 3[qe1d9)ap Auo :eprey

100d ¢A31urIojap pue JuTu3LIOYS qUUIT [EITIIUIWAS 31943 “UeuTwIoOp [eurosojne A[ensn s1 urxoj [eyRa] rearuaduo) e1day1adun sisauadoarso

uonINPaI ISAY>

PUE qUIT] 313A3S A Te3 $13)SIWILI) PU0D3S UT 3)e] 1I0YS SQUITT 034zouwroy [eyaaf 10 31084201339y [e3[-UON eisejdoxpuoypy
uonerper

Ju3sqe squuIry ‘s8nap ‘sajaqerp \pIM pajerdosse (A[uo spnq quuif [ewrs BI[aWod0Yyd

samjedj sn $31M)e3) [edIuT)) Arewrzouqy

uone)sas sy3am 01 > 1B SAD

{IIM P3JBIDOSSE TE §103J3p UOTIONPaT qUITT “UOWWOD 3Te S1O3J3P [EWOSOWIOIYD pue SINIEULIOUqe Pajeldossy Tedlnauru4se Jo [edrnawwAs aq dew L3y, “ersejdodAy
Arevourynd pue az1s 353y [fewss 03 anp Aypersowr rejeursad Y8y aaey sersedsAp [e1a[axs ISOW "SSNTULIOJIP QuIT] JOfeur JO S3INJLIJ PUNOSENN pue [EdIUT)D '6°8 Q8L



Clinical Obstetrics and Gynaecology

48

“I3)S3WILI) PITY) = ¢, $I3)SIWILE) PU0D3S = T, *IAISIWIN} ISIY = L,
‘uerpaur 3y} jo sapdnmur = WOW ‘uraordoyojeydpe = gJv Burdures snyyra uorzoyd = gAD ‘Aoueudaid yo uoneurwiial = JOL

Sunjooq erwaesseeyd
aanisod J1 4O, 19p0 ‘sisATeue ajqoxd auad e srauyred yoq PIM pyd snotaaxd
erurdessere 10j (¢/z1) Suridwes poolq ut sisazoydondapd ‘mrro ueisy
113} 10 (1.1,) SAD Pue Sur[asunod s1auasn rex) erwdessereyy Yioq J 13)S3UILI} ISITJ urqojSowaey PUE UBIURLINPIN
Sunyooq
aanisod J1 4OJ, 1350 ‘sisdreue aqoad je s1aupred yioq 3sBaSIP [[22 APPIS
auad u1qoj3 ©1aq 10§ (g/z1) Surjdures poojq ut sisaroydoxdapd QIm prryo snoraaxd
1839 10 (1.1) SAD pue Surffasunod onauan SIa11T8d SQH YR0q JI 13)saWI) ISITg uiqorSowsae SUIWIOM YOe[q [TV
PIY> paraye
snoraaxd ¢1arired
umowy 10 SISOIqY
Burrasunod 1a3e JOL, 33O aamisod jj 19)SaUN ISI aqoxd auad 1o 214D \PIM UTewIop
(saAntsod asyej %G ‘duroIpu4g
Burrasunod 1338 JOL 130 SAD uMo(J JO UOTIIANIP 94,08) WWH< syoam €1-01  Adouddnjsuen feyonN ddvd
Burrasunod 13ye JOL 130 SAD 1533 311} 10§ sy SYPM EI-01  {(Arunqng-e32q) HOY WNIIS
(sumo(] 10j saanisod
3STeJ 04 $3)BI UONIIA3P %[9)
0SZ:T < SUMO( Jo ysu1 :ade
Buasunod 1335 JOI, 133O {SISAUDOTUUIY Teurjew pue 3s3) aiduy, ¢
saanisod
a3 reuoneysal asrej ou :Areydasuaue 105 ajex
uo Surpuadap AI2AT[ap IreME 10 JOL, uondAN3P %001 :SN T
(epyiq eutds uado 1oy epyiq eutds uado 105 saanisod JUISUO0d
ajex aAnIsod as[ej 9§"(Q PUR eI UONIIANIP 3S[eJ %€ pUE )BT UOT)I)IP (add) sn pue 5oy PpauLIOjuT 13y
9%L6) Ueds A[ewoue pue 1V pmy dSnoruury %08 ‘WON ST< ddV 1 SH93M 81-G1 ‘€qn ddv wniag uawiom yueudaxd iy
axaujeym amsay dUYMm aeyMm oYM

£>oueuBaid ur sawrurex3oxd Suruaards uowwo) “01°8 AqeL



Congenital Abnormalities 49

Most are diagnosable with ultrasound (Tables 8.6-8.9) which is non-invasive,
allows accurate pregnancy dating and early diagnosis of multiple pregnancy. How-
ever, accuracy is very dependent on the quality of the operator and the equipment.

Screening for congenital abnormalities

The most widely used screening programmes are listed in Table 8.10.



Chapter 9

Hyperemesis Gravidarum

Hyperemesis is a rare complication of the first trimester (3.5 per 1000 pregnancies).
It is commoner in hydatidiform mole (25% of cases) and multiple pregnancy, and
an association with high levels of hCG has been suggested. In 90% of cases the
corpus luteum is in the right ovary. It may be the first sign of thyrotoxicosis in
pregnancy. Starvation and fluid and electrolyte disturbances may occur.
Management includes feeding on small frequent meals; if more severe, parenteral
fluid, electrolytes and anti-emetics are given.



Chapter 10

Rhesus Isoimmunisation

The sensitisation of a rhesus negative mother to rhesus positive blood occurs in 10%
of deliveries (affecting 0.5% of their infants), 1%-2% of first pregnancies (secondary
to previous transfusion, amniocentesis, external cephalic version or bleeding),3%-
4% of spontaneous and 5%-6% of induced abortions. Maternal IgG antibodies cross
the placenta, enter the fetal circulation and destroy red cells by haemolysis.

There are five types of rhesus antigen, called C, c, D, E and e; the D antigen
followed by c and E cause the most severe haemolytic reactions. A total of 15% of
the caucasian population lack the D antigen (rhesus negative). ABO incompatibil-
ity between mother and fetus reduces the risk of sensitisation by one tenth, since
the fetal red cells are coated with anti-ABO antibodies. Apart from the rhesus and
ABO systems, there are many other antigens of which the anti-Lewis antibodies are
most common, although they are not haemolytic.

Diagnosis

Identification of severely affected fetuses is based on (a) obstetric history (a 50%
risk of intrauterine death if the previous fetus was severely affected; 70% risk after
previous intrauterine death), (b) the levels and trend of maternal rhesus antibody
(4-20 IU/ml indicates mild haemolysis; more than 20 IU/ml indicates severe
haemolysis), (c) after 24 weeks, amniotic fluid bilirubin levels (using
spectrophotometry at a wavelength of 450 nm and Liley’s chart), (d) fetal haemo-
globin and haematocrit levels less than 2 standard deviations below the mean for
gestation, (e) early detection of hydrops by serial ultrasound scans.

Management

Packed maternally compatible blood is transfused via an umbilical vessel (under
ultrasound control) in proportion to the fetoplacental blood volume (75 ml at 24,
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120 ml at 29, 175 ml at 32 weeks) and the pretransfusion and transfused blood
haematocrit. There is a 1% drop in fetal haemoglobin per day. Transfusion is repeated
every 1-3 weeks to maintain the fetal haematocrit above one third of the normal
mean for gestation. Treatment can be continued until term.

After delivery a Kleihauer test (to estimate the amount of fetomaternal haemor-
rhage), fetal haemoglobin, haematocrit, blood group and Coombs’ test are
performed on cord blood. If the infant is rhesus positive, sensitisation is prevented
by administration of 100 pg anti-D within 72 hours of delivery. This is sufficient to
neutralise 4 ml of fetal blood, equivalent to 80 erythrocytes per 50 low power fields
(Kleihauer test). Additional doses of anti-D should be given to clear all fetal
erythrocytes from maternal blood.

Prognosis

This depends on severity. In mild cases slight anaemia and jaundice are treated by
phototherapy or exchange transfusion with maternally compatible rhesus negative
blood. Untreated severe disease (fetal haemoglobin less than one third of mean for
gestation) causes generalised fetal oedema, ascites, hydrothorax (hydrops), intra-
uterine death (15%) or kernicterus in the infant. The prognosis worsens with each
subsequent pregnancy. Intravascular transfusion gives an 80% or greater survival
rate.



Chapter 11

Hypertensive Disorders of Pregnancy

In normal pregnancy, blood pressure falls to a nadir in the second trimester (aver-
age systolic and diastolic blood pressure 5 and 15 mmHg lower than prepregnancy
values, respectively), rising to prepregnancy levels in the third trimester. Blood pres-
sure should be measured in the sitting or lateral position with the
sphygmomanometer at the level of the heart using a cuff wide enough to cover 80%
of the arm circumference. Hypertension is arbitrarily defined as diastolic blood
pressure of 90 mmHg or more (muffling of Korotkoff sounds, Point IV) throughout
pregnancy. This corresponds to 3 standard deviations above the mean in the first
two trimesters and 2 standard deviations above the mean in the third; above this
level there is a significant increase in perinatal mortality. The true incidence of
hypertension is difficult to establish: overall one third of all maternities are compli-
cated by hypertension, approximately half of these occurring for the first time in
labour.

Classification

Six clinical groups are described:

1. Pregnancy-induced hypertension in previously normotensive non-proteinuric
women: it may be gestational hypertension (without proteinuria), pre-eclampsia
(with proteinuria) or eclampsia (with fits).

2. Chronic hypertension in women known to have hypertension or chronic renal
disease: it may be essential hypertension (without proteinuria), chronic renal
disease (with proteinuria) or other causes (e.g., phaeochromocytoma,
coarctation of the aorta).

3. Pre-eclampsia or eclampsia (with fits) superimposed on gestational or chronic
hypertension.

4. Transient intrapartum hypertension occurring during labour or in the puerper-
ium, returning to normal within 48 hours of delivery.



56 Clinical Obstetrics and Gynaecology

5. Unclassified:late hypertension with or without proteinuria occurring in a patient
booking after 20 weeks’ gestation or without sufficient data to permit classifica-
tion.

6. Eclampsia: generalised convulsions during pregnancy, labour or within seven
days of delivery, not caused by epilepsy or other convulsive disorders.

Pregnancy-induced hypertension

Hypertension in normotensive pregnant women may be due to pre-eclampsia or
gestational hypertension. Mild cases are defined by a spot diastolic blood pressure
of 100-120 mmHg and a repeat diastolic pressure (after 6 h) of 90-110 mmHg in
the absence of proteinuria or maternal complications. Renal function and fetal
growth are normal. In severe cases, spot diastolic blood pressure is greater than
120 mmHg, spot systolic greater than 160 mmHg, repeat diastolic greater than 110
mmHg and repeat systolic greater than 160 mmHg. Proteinuria is greater than 300
mg per 24 hours and fetal growth or condition may be impaired.

Gestational hypertension

This is hypertension without proteinuria in previously normotensive women. It
affects multigravidae more than primigravidae; the frequency and severity increase
with maternal age. It often recurs, is familial and is thought to be due to an inher-
ited latent hypertensive tendency. These women have a higher incidence of hyper-
tension in later life. Eclampsia is very rare without proteinuria. The typical
glomerular lesions of pre-eclampsia are absent.

Pre-eclampsia

This is hypertension with proteinuria in previously normotensive women. It com-
plicates 5% of all pregnancies (10% of primigravidae). It may recur and is familial.
Maternal age but not social class or smoking are risk factors; short, obese women
are at greater risk; fetal risk factors include multiple pregnancy, hydrops fetalis and
hydatidiform disease. Pre-eclampsia is not associated with an increased incidence
of hypertension in later life except in group 3 patients.

The aetiology is unknown: genetic factors together with an abnormal immuno-
logical reaction to the first pregnancy have been postulated. There is failure of the
second wave of normal trophoblast invasion of the spiral arteries and uteroplacental
blood flow is impaired. Reduced trophoblast volume in the spiral arteries leads to
imbalance of the prostacyclin-thromboxane system, which causes local platelet
aggregation, vasospasm of the spiral arteries and removal of pregnancy protection
against circulating pressor agents such as angiotensin II. The retained muscle coats
are sensitive to angiotensin II and peripheral resistance does not fall.

Acute atherosis (fibrin and platelet deposition) in terminal segments of the
uterine spiral arteries is characteristic. The subsequent rise in blood pressure fur-
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ther reduces placental perfusion leading to fetal growth retardation, hypoxia and
intrauterine death. Activation of the complement system causes immune complexes
to be deposited on the basement membrane of the kidney. The key pathological
feature is swelling of the glomerular endothelial cells with occlusion of capillary
lumina.

Pre-eclampsia is a multisystem disorder. It affects:

1. The maternal arterial system: hypertension is characterised by unstable basal
blood pressure with reversed circadian pattern and spikes unrelated to external
stimuli. Sudden elevations of blood pressure can cause acute arterial damage
and loss of vascular autoregulation. Cerebral haemorrhage is the commonest
cause of maternal death from eclampsia and pre-eclampsia.

2. The renal system: proteinuria (24 hour total protein excretion greater than 300
mg) occurs in 5%-15% of women with hypertension in pregnancy and indicates
poor prognosis for mother and baby. The decline in renal function is biphasic:
tubular function impairment (serum urate greater than 0.35) precedes decreased
glomerular filtration (plasma creatinine greater than 90 umol/l and urea greater
than 6 mmol/1). Although not specific to pre-eclampsia, decreased urate excre-
tion is a sensitive early indicator of deteriorating renal function and identifies a
subgroup of women with a tenfold increase in perinatal mortality rate.

3. Coagulation system: elevated o, macroglobulin and decreased antithrombin III
activity activate the clotting system, increasing factor VIII consumption (com-
pensated activation). Decompensation with widespread fibrin deposition is
characteristic of disseminated intravascular coagulation; complications include
renal cortical and periportal hepatic necrosis and microangiopathic necrosis
(haemoglobinaemia, reduced haptoglobin and red blood cell fragmentation).

4. Liver involvement: increased hepatic enzymes, jaundice, periportal haemor-
rhage, necrosis, and rarely hepatic rupture (epigastric pain and circulatory
collapse not always preceded by jaundice with a maternal mortality of 60%).

Screening for pre-eclampsia by means of the roll over test (increase in diastolic
blood pressure of greater than 20 mmHg on turning from the lateral to supine
position) is not widely used because of high false positive and negative rates and
poor reproducibility. Doppler screening of the uteroplacental circulation in the sec-
ond trimester identifies a group of women with a loss of end-diastolic flow. These
women have a tenfold increased risk of developing pregnancy complications
(perinatal death, pre-eclampsia, growth retardation and placental abruption), but
overlap between pregnancies with normal and abnormal outcome does not justify
its routine use.

Management of mild cases includes decreasing physical activity, weekly blood
pressure measurements and baseline investigation of renal function, haematology
screen with platelet count, fetal growth and well-being assessment (kick chart,
cardiotocography). Bed rest is of no proven benefit in non-proteinuric hyperten-
sion. Hospitalisation should be limited to symptomatic women (headaches etc.),
asymptomatic but proteinuric women and asymptomatic, non-proteinuric women
with elevated urate excretion; the remainder can be managed as outpatients.

Once hospitalised, severe pre-eclamptic women should have weekly renal and
liver function tests as well as platelet count, coagulation status and protein excretion.
Elevated urate levels and falling platelet counts reflect worsening of the clinical
condition. Fetal size and liquor volume are assessed ultrasonically; cardiotocography
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is repeated at intervals determined by clinical status; absent or reversed flow in the
umbilical arteries during diastole as determined by Doppler ultrasonography is
associated with higher perinatal morbidity and mortality.

The definitive treatment of severe pre-eclampsia is delivery of the fetus.
Antihypertensive treatment (to protect the mother from the risk of cerebral
haemorrhage, left ventricular failure, renal failure, disseminated intravascular
coagulation and convulsions) is indicated when the mean arterial pressure exceeds
the threshold for vessel injury, i.e. 140 mmHg. These drugs have no effect on the
progression of the disease.

Therapeutic options include the following.

1. Beta adrenergic blockade (e.g., propranolol). This decreases cardiac output and
hence blood pressure. Side-effects include decreased uterine and renal blood
flow, and premature labour (only at high doses). Placental transfer of the drug
may lead to hypoglycaemia, bradycardia and apnoea especially in premature or
growth-retarded neonates. Labetalol blocks both alpha and beta receptors, acting
as a vasodilator and decreasing uterine activity; uteroplacental blood flow and
fetal heart rate are not altered. The onset of the antihypertensive effect is rapid.

2. Vasodilators (e.g., hydrallazine, diazoxide and clonidine). Autoregulation com-
pensates for the fall in renal and uterine (radial and arcuate branches) blood
flow unless the hypotension is precipitous. Maternal side-effects of hydrallazine
include headaches, vomiting, shakiness, hyperreflexia (mimicking impending
eclampsia) tachycardia and renin stimulation (abolished by beta blockers).
Women who are slow acetylators have a genetically decreased capacity to
metabolise the drug; a rare SLE type syndrome is described at doses in excess of
300 mg per day. No serious fetal side-effects have been reported. The effective-
ness is increased by combination with methyldopa because sympathetic
inhibition blocks the reflex tachycardia secondary to the blood pressure drop.

3. Central alpha receptor stimulation (e.g., methyldopa). This effectively lowers
blood pressure by reducing sympathetic nervous system outflow; it has no effect
on renal,haemostatic or placental function. Maternal side-effects include fatigue,
depression, dizziness and nightmares; minor fetal side-effects include transient
low heart rate and blood pressure after delivery.

4. Calcium channel blockers (e.g. nifedipine).

5. Epidural analgesia in labour counteracts hypertension by blocking the release
of catecholamines, and improves intervillous and renal perfusion by relieving
vasoconstriction of the spiral and renal arteries. Fluid preloading is essential to
avoid a precipitous fall in blood pressure induced by the vasomotor block.

Some women at high risk for pre-eclampsia may benefit from low dose aspirin
(75 mg/ day) in the prenatal period. Aspirin irreversibly acetylates the platelet cyclo-
oxygenase enzyme and this inhibits thromboxane production. This prevents acute
atherosis.

Eclampsia

Epigastric pain, headaches, visual disturbances, hyperreflexia, rapidly developing
generalised oedema, deteriorating renal function with urine output less than 20 ml
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per hour may indicate imminent eclamptic fits; it occurs in less than 1% of cases of
correctly managed severe pre-eclampsia. Management includes (a) control of the
fits with diazepam, chlormethiazole or magnesium sulphate; (b) reduction of blood
pressure with hydrallazine, diazoxide or sodium nitroprusside (exceptionally); (c)
maintenance of fluid, electrolyte and acid-base balance by monitoring central ve-
nous pressure, urea and electrolytes and blood gases; (d) delivery; (e) treatment of
complications, e.g., abruption, cardiac and renal failure.

Management of fluid retention in pregnancy

Oedema occurs in 80% of normal pregnant women,; it has no diagnostic or prog-
nostic significance. It occurs in 85% of women with pre-eclampsia, but “dry”
pre-eclampsia has a worse prognosis. Ascites may occur in severe pre-eclampsia.
Rapidly developing generalised oedema may indicate imminent eclampsia. Pulmo-
nary oedema is rare; it may be due to cardiac failure secondary to hypertension, to
fluid overload or adult respiratory distress syndrome following prolonged hypoxia.
This can occur at relatively lower venous pressure levels in pregnancy due to the
characteristically reduced oncotic pressure; treatment is with intravenous frusemide
with central venous pressure monitoring.

Salt restriction is contraindicated in the treatment of fluid retention in preg-
nancy because it aggravates renal impairment and is associated with increased
perinatal mortality. Plasma volume expansion may cause circulatory overload and
pulmonary oedema. Calorie restriction, although not altering the incidence of pre-
eclampsia, causes a significant fall in birth weight.

Prophylactic diuretics do not prevent pre-eclampsia. Since hypovolaemia is
characteristic of severe pre-eclampsia, any further contraction in plasma volume
will exacerbate renal and placental blood flow impairment. If oliguria supervenes,
and the central venous pressure is greater than 10 cm H,0, 40 mg frusemide will
induce a diuresis if dehydration is the underlying cause, as will 200 ml of 5% dex-
trose if the central venous pressure is between 5 and 10 cm H,0. In renal failure
diuresis does not occur; this condition is treated by fluid and protein restriction,
hydrallazine in hypertensive women (because it increases renal blood flow) and
early recourse to haemodialysis.

Prognosis of hypertensive disease in pregnancy

The two major causes of maternal mortality are hypertension and pulmonary
oedema. True pre-eclampsia (i.e., with proteinuria) is associated with a perinatal
mortality double that of gestational hypertension, especially if it presents early. This
is due to the consequences of growth retardation and the effects of iatrogenic preterm
delivery.

The incidence of pre-eclampsia is increased two- to sevenfold in women with
chronic hypertension: these pregnancies are associated with a higher perinatal
mortality rate than pre-eclampsia in previously normotensive women.
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There is a five- to tenfold increase in the perinatal death rate in eclampsia, de-
pending on whether it occurs antenatally or in labour and on the care given. The
incidence of eclampsia is falling as are the number of maternal and fetal deaths due
to this complication.



Chapter 12

Antepartum Haemorrhage

Antepartum haemorrhage (APH) occurs in 3% of pregnancies. Some 7% of mater-
nal deaths and 17% of perinatal deaths are associated with APH. The definitions
and classification are shown in Table 12.1. The practical clinical classification is
placenta praevia, abruptio placentae and “indeterminate”.

Abruptio placentae

Factors which have been associated with severe abruptio placentae include high
parity, hypertension, smoking, cocaine use, premature rupture of membranes,
pre-eclampsia, trauma (including external cephalic version), uterine abnormali-
ties, short umbilical cord, dietary deficiencies and sudden uterine decompression.

Table 12.1. Classification of antepartum haemorrhage (APH); though traditionally defined as bleeding
after the 24th week of pregnancy, the same conditions frequently occur in mid-trimester

Term Definition

True Bleeding from placental site

False Bleeding from lower genital tract

Inevitable Bleeding from low-lying placenta

(placenta previa)

Accidental Bleeding from normally sited placenta

Abruptio placentae As accidental

(placental abruption)

Concealed accidental Blood is retained between the detached placenta and uterus
Revealed accidental Bleeding from edge of normally sited placenta via cervix and vagina
(marginal)

Mixed accidental Combination of retained blood and vaginal bleeding

Vasa praevia Bleeding from fetal vessels

Indeterminate Retrospectively defined as marginal, false, inevitable or accidental.
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Of these factors, hypertension is the commonest. The frequency of severe abruption
is decreasing. Perinatal mortality is 25%-35%. There is a high risk of recurrence in
subsequent pregnancies (1 in 10-20).

The basic pathology is a split in the decidua basalis leading to rupture and haem-
orrhage from the decidual spiral arteries.

The clinical features are increasing and continuous abdominal pain and
sometimes vaginal bleeding. The uterus is hard and tender; fetal parts may be dif-
ficult to palpate; the fetus may be dead or in severe distress; and there may be signs
of hypotensive shock (contrary to earlier thinking, this is proportional to blood
loss). Sometimes the patient is in labour; the contractions may be hypertonic with
a high baseline pressure (25-50 mmHg). Atypical or even silent presentations are
notuncommon. Complications of the most severe cases include renal failure (tubular
or cortical necrosis), disseminated intravascular coagulation, fetal-maternal haem-
orrhage and extravasation of blood throughout the myometrium and under the
serosa (Couvelaire uterus). Abruption with concealed haemorrhage carries a much
greater risk for the mother. There is also an increased incidence of postpartum
haemorrhage.

The haematoma can sometimes, but not always be identified by ultrasound. The
main purpose of sonography is to exclude placenta praevia.

Minor cases of abruption can be managed conservatively, with close observa-
tion and induction at 38 weeks. More severe cases should receive immediate
transfusion with 1 litre or more of blood, the patient’s response being monitored by
the central venous pressure (10 cm H,0 in the third trimester), haematocrit (30%
or above) and urine flow (30 ml or more). If the fetus is alive it should be delivered
by Caesarean section providing maternal clotting is effective. If it is dead then early
delivery is achieved with amniotomy and oxytocin infusion (unless haemorrhage
is uncontrollable).

Placenta praevia

The incidence of placenta praevia is 1 in 150-250 births. It can be divided into four
grades:

1. Lateral: placenta extends onto lower segment;

2. Marginal: placenta extends to the edge of the internal os;

3. Complete acentric (partial): placenta covers internal os but is not centrally placed;
4. Complete centric (total): placenta covers internal os and centrally placed.

Placenta praevia is associated with high parity, advanced maternal age, previous
Caesarean section, the large placenta seen in multiple pregnancy and
erythroblastosis. The recurrence rate is 4%-8%.

The commonest presentation is painless bleeding at 30 weeks. Subsequent bleeds
are usually more severe than the first. The presenting part is high and abnormal
lies (breech, transverse, oblique) are common. Bleeding may also occur in mid-
trimester; this is associated with a very high fetal mortality (50% or more). The
fetus is at risk of prematurity, growth retardation, and cerebral palsy.

The position of the placenta is ascertained by ultrasound. This has an accuracy
of 95% or better, especially if the placenta is anterior. Vaginal ultrasound may be
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superior to abdominal for posterior placentas. If a low-lying placenta is identified
in early pregnancy, the scan should be repeated at 32 weeks. Most will “migrate”
from the lower segment but central low-lying placentas remain low. Vaginal (in-
cluding speculum) and rectal examinations are not performed until placenta praevia
is excluded.

Patients who are in labour with little bleeding and the presenting part in the
pelvis can be delivered vaginally. All others should be delivered by Caesarean sec-
tion. After 37 weeks this is performed without delay. Before 37 weeks the patient
should remain in hospital until the fetus matures. If severe bleeding continues the
patient must be delivered regardless of fetal maturity. Abnormal adherence of the
placenta to the lower segment (and mobility of the lower segment to contract ad-
equately) may result in postpartum haemorrhage.

“Indeterminate” APH

“Indeterminate” bleeding, if it is not from the lower genital tract, may come from
the edge of a circumvallate or “extrachorial” placenta (marginal APH). Providing
the bleeding stops and there is no ultrasound evidence of placenta praevia or
abruptio, the woman can be managed as an outpatient. Bleeding from fetal vessels
is diagnosed by testing the blood for fetal haemoglobin.

Disseminated intravascular coagulation

This may be associated with abruptio, amniotic fluid embolism, missed abortion
and long-standing hydatidiform mole and endotoxic shock. It is seen in 30% of
women with abruption severe enough to kill the fetus. The deposition of fibrin in
small vessels in a variety of organs leads to specific organ damage (especially the
kidneys) and general depletion of coagulation factors (hypofibrinogenaemia and
thrombocytopenia). The coagulation process leads to activation of plasminogen to
plasmin; plasmin lyses fibrinogen and fibrin with the formation of a series of “deg-
radation” or “split” products; these products delay fibrin polymerisation and cause
a defective fibrin clot structure. The condition is diagnosed by the whole blood
clotting time (normal 5-10 min) and the thrombin clotting time (normal 10 s).
Cases of DIC should be managed in consultation with a haematologist. Apart from
emptying the uterus, the treatment (severe cases only) is liberal transfusion with
fresh frozen plasma and platelets. Specific therapy with agents such as fibrinogen,
heparin and EACA is no longer recommended.
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Disorders Involving Amniotic Fluid

Polyhydramnios

The volume of amniotic fluid increases progressively (10 weeks: 30 ml; 20 weeks:
250 ml; 30 weeks: 750 ml; 36 weeks: 900 ml) and then falls slightly at term (40 weeks:
800 ml). Hydramnios (polyhydramnios) is an excess of amniotic fluid (more than
2000 ml in the third trimester), usually accumulating gradually. Specific causes in-
clude: (a) maternal disease (diabetes mellitus); (b) multiple pregnancy (with
uniovular twins the accumulation may be very rapid (less than 1 week - acute
hydramnios) resulting in pain and premature labour); (c) fetal abnormalities (20%-
50% of cases) (neural tube defects, oesophageal and duodenal atresia, congenital
heart defects, Klippel-Feil syndrome, retroperitoneal fibrosis, Down’s syndrome,
alpha thalassaemia, skeletal malformations); (d) fetal hydrops (Rhesus
isoimmunisation, rubella, syphilis, toxoplasmosis); (e) chorioangioma of the pla-
centa, circumvallate placenta; (f) unknown.

The clinical features include discomfort, dyspnoea, dependent oedema, and
supine hypotension. The diagnosis is confirmed by ultrasound. Complications
include premature labour, an unstable lie, prolapsed cord and placental abruption
if fluid is allowed to escape too rapidly, and postpartum haemorrhage. Fetal mor-
tality is as high as 60%. Severe pressure symptoms can be relieved by amniocentesis
but the beneficial effect is transient. The incidence of mild and proteinuric preg-
nancy-induced hypertension is increased in hydramnios when the fetus is normal.

Oligohydramnios

In a normal pregnancy at least one pool of amniotic fluid should measure at least
2 cm in two perpendicular planes. A smaller than normal volume of amniotic fluid
may be found with growth retardation of the fetus, prolonged pregnancy, and renal
agenesis (Potter’s syndrome, which includes low-set ears, epicanthic folds, flattening
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of the nose, micrognathus). The amnion may show characteristic nodules (amnion
nodosum). If the condition occurs early in pregnancy there may be amniotic adhe-
sions causing severe fetal deformities, including amputation. In late pregnancy the
condition is associated with pulmonary hypoplasia. Investigations include
ultrasonography to identify fetal abnormality, and fetal karyotyping by
amniocentesis, cordocentesis or placental biopsy.

Amniotic fluid embolism

This may occur in association with precipitate labour, hypertonic uterine action
and hydramnios. The reported incidence ranges from 1:3000 to 1:80 000 pregnan-
cies, accounting for 4%-10% of maternal deaths. Entry of particulate matter
(meconium, vernix, lanugo) into the maternal circulation causes acute cor
pulmonale and disseminated intravascular coagulation. Management includes se-
curing the airway, correcting shock and anticipating and promptly treating DIC.
The diagnosis can only be confirmed at autopsy. About 85% of patients will die, a
quarter of them within 1 hour of the acute event. The fetal mortality is 40%.
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Premature Labour

Premature labour is defined as the onset of regular painful uterine contractions
resulting in effacement and dilation of the cervix prior to 37 completed weeks of
pregnancy. It occurs in 6%-8% of pregnancies but is responsible for 75%-85% of
all perinatal deaths. The aetiology includes elective induction of labour (30%),
multiple pregnancy (10%), pregnancy complication, e.g., haemorrhage, infection,
cervical incompetence or uterine abnormality (25%), and idiopathic (35%).

A group of patients at increased risk can be identified: adolescent, short (less
than 150 cm), small (less than 50 kg) or black women of low socioeconomic group.
Other factors include high occupational physical exertion, genital tract infection
(chorioamnionitis in 50% of preterm and 4% of term labours), a past history of a
low birth weight baby, preterm labour (6% recurrence rate), spontaneous, induced
or threatened abortion.

Management

1. Prevention: there is no good evidence that identifying risk factors reduces the
incidence of preterm delivery. In multiple pregnancy, neither bed rest, cervical
cerclage nor betasympathomimetics are of convincing benefit in preventing
preterm labour.

2. Tocolytic therapy: salbutamol (3 mg in 500 ml dextrose/saline at 10 drops/min)
or ritodrine (50 pg/min) are increased at the same rate every 15 min until
contractions cease or the maternal heart rate exceeds 130 beats/min, systolic
blood pressure falls by 20 mm Hg or the fetal heart rate increases by 20 beats/
min. Betasympathomimetics inhibit uterine contractions by binding to beta-
adrenergic receptor sites on myometrial cells, stimulating adenyl cyclase,
increasing production of cyclic AMP and decreasing free calcium. Maternal
side-effects include tachycardia, hypotension, tremor, nausea, pulmonary



68

Clinical Obstetrics and Gynaecology

oedema and myocardial ischaemia. Fetal side-effects include hypocalcaemia,
hypoglycaemia, hypotension and ileus. Contraindications include maternal
conditions such as cardiac disease, hyperthyroidism, sickle cell disease and
diabetes, and situations in which prolongation of pregnancy may be hazard-
ous such as pre-eclampsia, antepartum haemorrhage and chorioamnionitis.

Betasympathomimetics are given only in unexplained preterm labour to pa-
tients who appear totally healthy, have a normal healthy fetus in utero, are no
more than 34 weeks’ gestation with a fetus weighing no more than 1.5-2.0 kg,
have intact membranes and cervix less than 3 cm dilated, i.e., in approximately
10% of cases. They unequivocally reduce the incidence of delivery within 24
hours, delivery before 37 weeks and birthweight below 2.5 kg, but this does not
result in a detectable decrease in either perinatal mortality rate or the incidence
of severe respiratory distress syndrome. The main benefit of tocolytic therapy
is a short delay in delivery to allow other measures to be implemented, e.g., in
utero transfer to a neonatal intensive care unit or corticosteroid therapy. Other
agents such as alcohol, calcium channel blockers and antiprostaglandins have
been used to stop premature labour.

Corticosteroids: corticosteroids (4 mg betamethasone or dexamethasone given
intramuscularly every 8 h) between 28 and 32 weeks reduce the incidence and
mortality of respiratory distress syndrome although there is no significant effect
on long-term development. The greatest benefit is in infants weighing 750-1250
g, delivered more than 72 h after treatment has begun. Corticosteroids have no
long-term adverse effects on infant development, although they may predis-
pose to fetal distress and neonatal hypoglycaemia. They should be used with
caution in hypertensive women with a growth retarded fetus. Maternal leuco-
cytosis occurs but there is no increase in postpartum sepsis.

Labour management: in utero transfer is easier, cheaper and safer than neonatal
transfer and is associated with reduced neonatal morbidity and mortality.
Epidural analgesia in labour is ideal. Changes in the fetal heart rate pattern
carry the same significance in preterm as in term labour as do scalp pH
measurements, except that deterioration may occur more rapidly. A quarter
of preterm infants are also growth retarded and therefore more likely to be-
come asphyxiated. The mode of delivery is determined by weight and presen-
tation. The following conclusions are based on retrospective studies in which
it is impossible to avoid bias. Survival of infants weighing less than 1.0 kg may
be better after caesarean section but for the breech presentation it is largely
dependent on available facilities. Between 1 and 1.5 kg, caesarean section
makes no difference if the presentation is cephalic. With a breech presenta-
tion between 1 and 1.5 kg, the survival rate following abdominal delivery is
three times that of vaginal delivery; if the breech is also growth retarded, the
difference is five fold. Survival in the breech weighing 1.5-2.5 kg is not af-
fected by mode of delivery. Prophylactic forceps and episiotomy make no dif-
ference to neonatal mortality or morbidity in low birth weight infants, but if
the birth weight is between 0.8 and 1.3 kg, the incidence of intraventricular
haemorrhage is twice as high in the group electively delivered by low forceps.
Caesarean section is not without risk in preterm labour because the lower
segment is poorly defined: there is a 5%-10% risk of ruptured uterus in the
next pregnancy.
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Outcome

Contractions will cease and pregnancy continue in 50% of those in apparent estab-
lished preterm labour. If the cervix is uneffaced and less than 3 cm dilated in spite
of regular, frequent uterine contractions, absent fetal breathing movements may
predict progressive labour within 48 hours.

Perinatal mortality and morbidity

Survival rates improve dramatically from 23 weeks (6%) to 28 weeks (78%) and
after 32 weeks are almost equivalent to those at term. Seventy percent of infants
more than 1 kg and 35% more than 0.7-0.8 kg will survive; 50% of deaths occur
antepartum or are due to lethal anomalies. Ten percent of survivors are handicapped,
the severity being inversely proportional to gestational age. Intraventricular haem-
orrhage occurs in 30%-50% of preterm babies weighing less than 1.5 kg at birth; it
is multifactorial in origin (respiratory distress syndrome, artificial ventilation,
hypercapnia, acidosis and hyperthermia). The incidence is lowest in infants that do
not require postnatal transfer. Bronchopulmonary dysplasia is a chronic condition
affecting survivors of long-term mechanical ventilation in which supplemental oxy-
gen is needed to maintain an arterial Po, of greater than 7 kPa for 28 days or more
after birth. Complications include cerebral palsy, mental retardation, growth defi-
cit and sudden infant death syndrome. Major neurological handicap is a disability
which may prevent the child from attending a normal school or seriously interferes
with normal function in society. It occurs in 5%-8% of low birth weight infants
(less than 2.5kg), 18% of very low birth weight (less than 1.5 kg) and 49% of infants
weighing 0.7- 0.8 kg.

Preterm premature rupture of membranes

This occurs in one third of preterm labours. The diagnosis is by history and physical
examination (amniotic fluid seen trickling from cervix), confirmed by nitrazine
sticks which give a positive diagnosis in 95% of cases. If there is still doubt, giving
oral pyridium will stain urine orange. The incidence of infection increases with
duration of membrane rupture and decreases with gestational age: there is a 13%
risk of infection within 24 hours of rupture at 28-29 weeks, 7% at 30-31 weeks and
1% after 35 weeks. Most fetal deaths in preterm premature rupture of membranes
are due to prematurity rather than infection.

The dilemma of management is to balance the risks of maternal/fetal infection
inherent in conservative treatment against the risks of preterm delivery.
Conservative management prior to 34 weeks includes avoiding digital examina-
tion; a single sterile speculum examination to take high vaginal and cervica! swabs
for bacteriology; and monitoring maternal temperature, tachycardia, uterine ten-
derness, vaginal discharge, leucocytosis and fetal tachycardia, all of which are late
signs of infection. Prophylactic antibiotics are not helpful. Amniotic fluid may be
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cultured and the lecithin to sphingomyelin ratio measured. If greater than 2 and
especially if organisms are present in the amniotic fluid, delivery is expedited;
otherwise, amniocentesis is repeated after 24 hours of corticosteroid treatment; the
theoretical risk of increased infection rates has not been borne out in clinical
practice. The major contraindication to conservative treatment is the presence of
herpes virus or group B beta haemolytic streptococcus infection.
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Multiple Pregnancy

The rate of twin pregnancy is 6 per 1000 births in Japan, 10 per 1000 in the UK and
66 per 1000 in Nigeria. Most of this variation is due to different rates of dizygotic
(DZ) twinning. The rate of monozygotic (MZ) twinning is fairly constant at 3-5 per
1000. Triplets occur once in every 6400 (1:80%) births and quadruplets once in every
80° births

There are no specific factors known to affect the incidence of MZ twinning. Fac-
tors associated with increased frequency of DZ twinning include: (a) mothers aged
35-39 years; (b) increased parity independent of maternal age; (c) tall women; (d)
previous twins; (e) family history of twins on the maternal side; (f) good nutrition;
(g) ovulation induction.

Mechanisms of twinning

Dizygotic (DZ) twinning is duplication of the process of conception as a result of
fertilisation of two separate ova. Each child has its own membranes (chorion and
amnion; dichorionic, diamniotic) and placenta. Even though the placentas may fuse,
the circulations remain separate. Superfecundation is the result of fertilisation of
two ova by two separate acts of coitus. Superfetation is DZ twinning arising from
coitus in different cycles.

Monozygotic twinning arises from splitting of a single embryo. The result de-
pends on when this occurs:

1. 3 days post-fertilisation (8 cell stage; one third of cases): two normal blastocysts
form; the result is the same as a DZ pregnancy except that the twins are identical;
2. 4-7 days (inner cell mass forming; two thirds of cases): there is a single chorion
and placenta, with anastomoses between the two circulations; usually there are
two separate amniotic membranes and cavities (monochorionic, diamniotic);
3. 8-12days (1%):a single amniotic cavity forms (monochorionic, monoamniotic);

4. 13 days onwards (very rare): gives rise to conjoined twins (most commonly
thoracopagus).
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The type of twinning can be assessed at delivery by:

1. Fetal sex: if the sexes are different, the twins must be DZ;

2. Examination of membranes: if there is only one chorionic membrane the twins
must be MZ;

3. If placentation is dichorionic the twins may be MZ or DZ;

4. Genetic markers: include blood groups, histocompatibility antigens, DNA “fin-
gerprinting”, and finger or palm prints.

Triplets are usually trizygotic. A combination of DZ and MZ is unusual; MZ triplets
are very rare.

In the mother, most of the physiological changes associated with a normal preg-
nancy (respiratory, renal etc.) are exaggerated in a twin pregnancy. There is a greater
than normal increment in red cell mass, but haemoglobin and plasma iron are lower
than normal.

Complications of multiple pregnancy

The mechanical effects of a multiple pregnancy (backache, constipation, varicose
veins etc.) only become prominent in the second half of pregnancy.

Fetal malformations are commoner but only in MZ pregnancies. Both twins may
be affected, e.g. concordance of 30% for congenital dislocation of the hip. Chromo-
some anomalies are no commoner than would be expected for women in the rel-
evant age groups.

Abortion, hyperemesis, antepartum haemorrhage (placenta praevia) and anae-
mia are considered to be commoner in multiple pregnancy, though some studies
have been unable to confirm the latter two associations. Polyhydramnios may oc-
cur; acute polyhydramnios is more frequent with MZ than with DZ twins. The inci-
dence of pre-eclampsia is 3 to 5 times that in singleton pregnancies (both DZ and
MZ). The condition tends to occur earlier in pregnancy and to be more severe. A
twin pregnancy is much more likely to cause severe rhesus (Rh) sensitisation. If the
mother is Rh-immunised and the father is heterozygous Rh-positive, then it is pos-
sible for one of a pair of DZ twins to be affected by haemolytic disease while the
other is not.

Twin-to-twin transfusion can occur through the placental anastomoses in an
MZ pregnancy. Sometimes this occurs through superficial vessels during labour, in
which case the twins are of similar size but one is anaemic and the other is plethoric.
More commonly the process is chronic, resulting from deeper anastomoses. There
is often polyhydramnios associated with the plethoric recipient twin, while the do-
nor is anaemic and growth retarded. Evidence of this process is found in 15% of
MZ pregnancies (difference in haemoglobin concentration of more than 5 g/dl) but
mild examples may go unrecognised. The donor twin may die from hypoxia and
the recipient from cardiac failure. The diagnosis of this syndrome can be made by
ultrasound and Doppler ultrasound during pregnancy, and sometimes by heart
rate monitoring during labour. After birth the donor baby may require exchange
blood transfusion, whereas the recipient may require exchange plasma transfu-
sion.
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Atleast one third of twin fetuses have birth weights below the normal 10th centile,
and some degree of “growth retardation”is probably almost universal. Unexplained
intrauterine death is commoner in MZ twins. Preterm birth is common (30% ver-
sus 5%-6% in singletons; 10% versus 1% before 32 weeks) and more than half the
babies weigh less than 2500 g. Survival rates are no worse than for corresponding
singleton birthweights. Preterm labour is commoner with MZ than DZ twins.

The perinatal death rate in twins is 5-6 times that in singletons. Morbidity (cere-
bral palsy, learning difficulties etc.) are also increased. The rates are higher in sec-
ond than in first twins, and in MZ than in DZ.

Antenatal management of twins

An early scan showing two or more gestation sacs should be confirmed later; 10%
of multiple pregnancies are missed by early scans. The diagnosis can be made by
physical examination, but twins are more commonly identified by a booking ultra-
sound examination. The usual sequence of antenatal visits is adequate in many cases,
but with close attention being paid to nutrition, avoidance of tiredness etc. Stand-
ard tests should be performed, including biochemical screening for neural tube
defects and Down’s syndrome, though the results of the latter may be difficult to
interpret or act upon because the levels of AFP, hCG and other fetoplacental prod-
ucts are higher than normal. Amniocentesis for karyotyping may be offered for the
usual indications, but requires special skills. If only one child is abnormal selective
feticide may be considered.

A twin pregnancy should be treated as any high-risk pregnancy with regular
ultrasound assessment of fetal growth, cardiotocography, and biophysical profile
scanning.

The prevention of preterm labour follows principles similar to those in single-
ton pregnancies, recognising that the multiple pregnancy is at particularly high
risk of this complication. The value of hospital bedrest between 32 and 36 weeks in
women without complications has been controversial, but in general is no longer
favoured. The value of routine use of cervical suture or tocolysis has not been con-
firmed in well-controlled trials.

Management of labour

In 40% of cases both twins are vertex presentations, and in 70% the first twin is a
vertex. The second twin is at greater risk of malpresentation, intrapartum hypoxia
and cord prolapse. Mechanical problems are rare because of the relatively small
size of the fetuses.

In preterm labour or if one or both twins are in a transverse lie it is probably best
to perform caesarean section. With vertex and/or breech presentations vaginal de-
livery should be encouraged.

The general management of labour is similar to that of any high-risk pregnancy.
An intravenous line is essential and epidural analgesia is desirable. An anaesthetist
should be present for delivery. As soon as the first twin is delivered the first cord is
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divided to obviate the risk of haemorrhage from the second twin. The second twin
should be delivered reasonably soon after the first, with external version if neces-
sary and possible. Uterine contractions are encouraged with a continuous infusion
of oxytocin prior to rupturing the second sac. Assisted delivery of the second twin
may be by ventouse if cephalic or breech extraction if breech with a complication,
e.g. for cord prolapse. The second twin may be larger than the first; very occasion-
ally disproportion may necessitate the use of caesarean section.

In very rare cases the second twin may deliver successfully several weeks after
the first.

The risk of postpartum haemorrhage is minimised by oxytocin infusion con-
tinuing throughout the third stage.

Occasionally routine oxytocics are given in the presence of an undiagnosed
second twin. Vigorous uterine contraction may then produce fetal hypoxia. The
management is immediate delivery, by caesarean section if necessary. Some use
tocolytics or general anaesthesia (halothane) to relax the uterus.

Triplets or above should be delivered by caesarean section, as should locked or
conjoined twins.
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Maternal Diseases in Pregnancy

Cardiovascular disease

Heart disease affects approximately 1% of all pregnancies, of which the majority

are now thought to be congenital in origin. The incidence of rheumatic heart disease
has declined.

Physiological changes in the cardiovascular system in pregnancy

Normal pregnancy is accompanied by changes in blood volume, heart rate, blood
pressure and cardiac output (Table 16.1), the latter beginning to rise in the first
trimester. These cardiovascular changes account for the dyspnoea, tachycardia and
reduced exercise tolerance that are common in normal pregnancy.

Each uterine contraction is accompanied by a 15%-20% increase in cardiac
output, while compression of the inferior vena cava by the gravid uterus reduces it
by 25%-30%.

Pregnancy management in heart disease

The diagnosis is generally known in the majority of pregnant patients with heart
disease (Table 16.2). Early attendance at a combined antenatal and cardiac clinic
allows timely decisions regarding the need for termination (may be indicated for
Eisenmenger’s syndrome and primary pulmonary hypertension), and surgery
(similar indications to those in non-pregnant women).

Avoiding the risk factors for heart failure, e.g., hypertension, infection, anaemia
and arrhythmias is an essential part of antenatal care. Some authorities encourage
hospital admission for bed rest. The treatment of heart failure in pregnancy is the
same as in the non-pregnant state, that is, digoxin to increase the force of contraction
and control the heart rate in atrial fibrillation (at non-pregnant doses), diuretics
(usually frusemide) and morphine to reduce anxiety and decrease venous return.
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Table 16.1. Cardiovascular changes occurring in pregnancy

Parameter Change

1. Haemodynamic

Cardiac output 40% increase (by 1.5 V/min); declines in last 8 weeks
Pulse rate 15% increase (16 bpm)

Stroke volume 30% increase

Plasma volume 40% increase; maximal at 34 weeks, then falls till term
Total peripheral resistance ~ 25% decrease

Blood pressure:

a. Systolic Constant

b. Diastolic 15% decrease

2. Clinical features

Jugular venous pressure Unchanged

Loud S1 and audible S3 85% of patients

Ejection systolic or 95% of patients

continuous murmur*

3. Investigations

Chest X ray Slight cardiomegaly; increased pulmonary vascular markings; pulmonary
venous distension
ECG T wave flattening or reversal in lead III, ST segment depression, lower

voltage QRS complexes, deep Q waves, occasional U waves

2 A murmur is considered significant if it is pan-systolic, late systolic or ejection systolic, of grade > 3/6,
varying with respiration or associated with other abnormalities.

Open heart surgery is performed for life-threatening pulmonary oedema
unresponsive to medical treatment. Closed mitral valvotomy may be indicated in
severe mitral stenosis (the most common rheumatic disease in pregnant women),
when the increased heart rate, blood volume and transvalvular flow of pregnancy
accentuate its severity. The optimal time for surgery is the second trimester when
the haemodynamic burden is least.

Anticoagulants are indicated in patients with pulmonary hypertension, artificial
valve replacements and atrial fibrillation to prevent systemic thromboembolism.
In spite of the teratogenic risk in 5%-10% of patients, warfarin gives better
anticoagulant protection than heparin; it should be used until 37 weeks and heparin
substituted thereafter to reduce the risk of fetal bleeding in labour. Warfarin is
recommenced a week after delivery. If necessary, intramuscular vitamin K may be
given to reverse the anticoagulant effects of warfarin in the fetus. Breast feeding is
not contraindicated.

Dysrhythmias may require digoxin (atrial fibrillation), propranolol (supraven-
tricular or ventricular tachycardia) or quinidine (to maintain sinus rhythm after
digoxin). DC conversion is safe in pregnancy.

Labour is generally rapid and uncomplicated. The main risks are fluid overload
(pulmonary oedema) and aortocaval compression (hypotension), both of which
may compromise the haemodynamic status. The use of epidural anaesthesia is not
controversial except in Eisenmenger’s syndrome (where by decreasing systemic
vascular resistance it could further decrease pulmonary blood flow) and
hypertrophic cardiomyopathy (where by increasing lower limb venous capacitance
it causes relative hypovolaemia). Elective caesarean section under general or epidural
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anaesthesia is advocated by some for severe heart disease. The second stage may be
shortened by a forceps delivery. Intravenous oxytocin may be combined with
frusemide in the third stage of labour to reduce the risk of postpartum haemorrhage.
Most experts recommend antibiotic prophylaxis in labour (and whenever there is
an increased risk of infection) to prevent acute bacterial endocarditis. Beta
sympathomimetics cause tachycardia and vasodilatation, both of which increase
the risk of pulmonary oedema; they should only be glven with great care to women
with heart disease especially mitral stenosis.

Maternal and fetal prognosis

This is now greatly improved. Heart disease causes approximately 10 maternal deaths
per million maternities in England and Wales. The incidence is higher when pul-
monary blood flow cannot be increased because of obstruction, e.g., Eisenmenger’s
syndrome and primary pulmonary hypertension (maternal mortality 30%-50%).
The risk of dissection of the aorta in Marfan’s syndrome and coarctation is reduced
by effective antihypertensive therapy. Pregnancy does not affect the long-term sur-
vival of women with rheumatic heart disease provided they are among the 99% of
women who survive their pregnancy. Pulmonary oedema is the major cause of death.

Fetal outcome is generally good except in women with uncorrected cyanotic
congenital heart disease. Their fetal loss rate may reach 50% and the majority of
babies are growth retarded because of maternal systemic hypoxaemia or prematu-
rity. Open heart surgery in the first trimester is associated with a perinatal mortal-
ity rate of 33%.

Congenital heart disease in the mother may recur in the fetus, the risk ranging
from 5% in atrial septal defects to 25% in Fallot’s tetralogy.

Respiratory system

The pregnant woman compensates for the increased oxygen consumption required
by her and the fetus with a progesterone driven increase in tidal volume. This leads
to a considerable reduction in Pco,. Respiratory efficiency is augmented by decreas-
ing residual volume. Anatomical and mechanical changes modify acid-base balance
in pregnancy (Table 16.3). Breathlessness occurs in 50% of pregnant women, mostly
at the beginning of the third trimester.

Asthma

Asthma affects 1% of women of reproductive age and is the commonest respiratory
disorder complicating pregnancy.

Effect of Pregnancy on Asthma

Pregnancy has no consistent effect on asthma. Exacerbations during labour are
rare. Any change in the clinical course will reverse within 3 months of delivery.
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Table 16.3. Changes in respiratory system during pregnancy

Parameter Value Change Result

Diaphragmatic movement Increased Dyspnoea

Respiratory centre Decreased due to

threshold progesterone

Exercise tolerance Decreased

Ventilation rate 10.5 /min 40% increase

Tidal volume 700 ml (T3) 200 ml increase Compensated respiratory
alkalosis

Residual volume 11(T1) 200 ml decrease Compensated respiratory
alkalosis

Vital capacity 3.21 Unchanged

0, consumption 300 ml/min 18% increase

PaCoO, 4 kPa or lower Decreased Renal compensation

HCO;~ 18-21 meq/1 Decreased

Individual patients tend to have a similar course during successive pregnancies.
Prostaglandin F,, should be avoided in asthmatic patients as they are particularly
sensitive to its bronchoconstrictor effect.

Effect of Asthma on Pregnancy

Asthma can cause maternal alkalosis and hypoxia. If adequately controlled, it does
notincrease perinatal morbidity or mortality. Severe asthmatics on steroid therapy
have a higher incidence of intrauterine growth retardation.

Management of Asthma in Pregnancy

This differs little from that in the non-pregnant patient. Transient fetal hypoxia
may occur during acute attacks. This is the result of hypocapnia which, by shifting
the maternal oxygen dissociation curve to the left, diminishes oxygen transfer to
the fetus. Treatment is with a beta 2 sympathomimetic inhaler (salbutamol or
terbutaline), combined with regular betamethasone inhalations with or without
oral slow release aminophylline if this is not effective. A short course of oral
prednisolone may also be required. If the pulse rate exceeds 100, the respiratory
rate is 30 or more/min and the peak expiratory flow rate is less than 100 1/min,
hospital admission for oxygen inhalation (10 I/min via MC mask) is warranted.
Mechanical ventilation will be required if the Paco, starts to rise. Both hypocapnia
and alkalosis should be avoided and the Pao, kept at physiological levels.
Management of acute asthma in labour does not differ from the above. If steroids
have been given continuously for two weeks or more in the preceding year,
hydrocortisone (100 mg intramuscularly every 6 h) is given to reduce the risk of
suppression of the maternal hypothalamo- pituitary-adrenal axis. Fetal suppres-
sion leading to neonatal collapse is rare because (a) very little prednisone crosses
the placenta, (b) placental 11 beta dehydrogenase effectively deactivates prednisone,
and (c) the fetoplacental unit is relatively lacking in the enzymes necessary to con-
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vert prednisone into its active metabolite prednisolone. Epidural anaesthesia is pref-
erable, but if general anaesthesia cannot be avoided, the bronchodilating effect of
halothane may help. Pre-and postoperative salbutamol is given. Breast feeding is
not contraindicated.

Asthmatic drugs in pregnancy

Treatment with steroids, beta sympathomimetics or theophylline is unlikely to af-
fect the fetus. The maternal side-effects of beta sympathomimetics include tachy-
cardia, irregular heart rhythm, tremor and anxiety. There is no evidence of
teratogenicity. Rarely, high dose intravenous therapy may cause pulmonary oedema
and metabolic acidosis. These drugs cause hyperglycaemia: they are best avoided
in patients with impaired glucose tolerance. They do not prolong pregnancy or
impede the progress of normal labour. Aminophylline is safe in pregnancy; very
high intravenous doses may cause fetal jitteriness but there are no long-term
sequelae. Prophylactic disodium cromoglycate is safe for the fetus. Less than 20
puffs (1 mg) of inhaled beclomethasone is not absorbed. Long-term therapy causes
monilial infections in less than 5% of users. Cleft palate has been reported in ani-
mal but not human studies. Iodide contained in expectorants is actively taken up
by the fetal thyroid causing goitre or hypothyroidism; these antitussives should be
avoided in pregnant and lactating women.

Tuberculosis

Tuberculosis rarely complicates pregnancy in the United Kingdom except in cer-
tain ethnic groups. The diagnosis is the same as in non-pregnant patients. Mantoux
status is not affected by pregnancy. There is no increased risk to the mother be-
cause of tuberculosis. Transplacental passage of the bacillus is rare.

The infant of a mother with open tuberculosis should be given isoniazid (to pre-
vent infection from the mother) and isoniazid-resistant BCG (to allow him/her to
aquire immunity) at birth. If the mother harbours isoniazid-resistant bacilli, the
infant must be given BCG and separated from the mother until he/she becomes
Mantoux positive; in all other cases, the mother may breast feed.

Ethambutol is safe in pregnancy and is the first choice in the treatment of tuber-
culosis in pregnancy. If isoniazid is used it should be combined with pyridoxine to
reduce the risk of peripheral neuritis. These two drugs are used in standard dosage.
Once organogenesis is complete rifampicin is added. Treatment is continued for 9
months. Streptomycin affects the VIIIth cranial nerve causing deafness: it is
contraindicated in pregnancy.

Sarcoidosis

Sarcoidosis affects 0.05% of all pregnancies. It generally improves slightly in
pregnancy with a tendency to relapse in the puerperium. The Kveim test is posit-
ive. Women presenting only with symmetrical, bilateral hilar lymphadenopathy are
usually asymptomatic and do not warrant treatment. Alternate day steroid therapy
is required if diffuse lung infiltration is present, when the patient is more likely to
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be breathless. The disease does not cross to the fetus, but patients should be warned
not to take extra vitamin D which may cause hypercalcaemia.

Erythema nodosum

Erythema nodosum affects 0.01% of maternities and presents with fever, arthralgia
and a rash (tender, pretibial nodules). Precipitating causes include infections,
sarcoidosis, drugs and inflammatory bowel disease. In their absence and if the chest
radiograph and blood count are normal, pregnancy is not affected.

Infections

Viral upper respiratory tract infections occur as in non-pregnant women; sympto-
matic treatment suffices. Acute bacterial infections causing bronchitis may require
antibiotics; co-trimoxazole and tetracycline are contraindicated, as are iodine-
containing expectorants (see above). Pneumonia presents with cough, purulent spu-
tum, chest pain and pyrexia, typically in smokers. The majority are bacterial and
respond to the appropriate antibiotic. Premature labour may be precipitated by
pyrexia.

Cystic fibrosis

Cystic fibrosis leads to airflow obstruction, pulmonary restriction or a combina-
tion of the two. Improved mortality has resulted in more women surviving tobecome
pregnant. Liver disease and diabetes are complications. As many as half the patients
have been reported to deteriorate during pregnancy.

Bronchial toilet should be continued during pregnancy and any chest infection
vigorously treated with antibiotics. Both dehydration (secondary to sodium loss in
sweat) and overhydration which may precipitate right-sided cardiac failure should
be avoided in labour. Epidural anaesthesia is preferable. Breast feeding is not
contraindicated if the sodium content of the milk is normal.

These women have a higher maternal mortality (12% within 6 months of delivery)
and perinatal mortality rate (11%) than the general population. As in heart disease,
maternal mortality is greatest in those with pulmonary hypertension (pulmonary
artery systolic pressure greater than 35 mm Hg).

About 4% of the caucasian population carries the cystic fibrosis gene. Cystic fibro-
sis occurs in one in 2500 live births. The incidence of cystic fibrosis in the offspring of
a patient with this condition is one in 40. All remaining infants born to women with
the disease are obligate heterozygotes and will require genetic counselling.

Kyphoscoliosis

Kyphoscoliosis is found in 0.1%-0.7% of all pregnant women. Operative delivery is
more likely to be required because of associated bony pelvis abnormalities. In spite
of the spinal deformities, epidural anaesthesia is preferable. Pregnancy outcome is



Maternal Diseases in Pregnancy 83

usually successful even when the vital capacity is less than one litre but perinatal
mortality is increased in hypoxic women with pulmonary hypertension.

Pneumothorax and pneumomediastinum

Pneumomediastinum is commoner in pregnancy than pneumothorax, although
both are rare. Two thirds of cases follow the effort of straining in the second stage of
labour, the remainder occurring as complications of other respiratory diseases (e.g.,
asthma, emphysema, tuberculosis). Symptoms include sudden onset of chest pain
and breathlessness. The diagnosis is confirmed at chest radiograph. Subcutaneous
emphysema is pathognomonic of pneumomediastinum. Pneumomediastinum
usually clears spontaneously but pneumothorax requires drainage if the lung is
partially collapsed. Elective forceps delivery is indicated to minimise the risk of
recurrence in labour.

Adult respiratory distress syndrome

Adult respiratory distress syndrome may be precipitated by (a) inhalation of gastric
contents during anaesthesia, (b) disseminated intravascular coagulation secondary
to pre-eclampsia, eclampsia, abruption, sepsis, dead fetus syndrome or amniotic
fluid embolism, (c) hypovolaemic shock; (d) severe anaphylaxis and (e) hydatidiform
mole.

Severe acute hypoxaemia in spite of adequate inspired oxygen concentration is
characteristic. Chest radiograph shows diffuse pulmonary infiltrates. Normal pul-
monary arterial wedge pressure measurements (less than 14 mmHg) exclude a pri-
mary cardiac abnormality. Management includes correcting the underlying cause,
mechanical ventilation, maintaining fluid and electrolyte balance as well as ster-
oids, diuretics and antibiotics. The mortality is in excess of 50% and 18 of the 44
deaths in the UK in 1988-1990 had a hypertensive disorder.

Prevention of gastric aspiration is by starving the labouring woman and admin-
istering regular antacids (sodium citrate), H, receptor antagonists (cimetidine) and
metoclopramide (increases gastric emptying). In spite of these measures, the con-
fidential maternal mortality report (1988-1990) included ten deaths due to inhala-
tion of stomach contents.

Neurological disease

Apart from epilepsy and mononeuropathies, neurological diseases are rare in preg-
nancy (Table 16.4).

Epilepsy

Epilepsy occurs in one in 2000 women of childbearing age per year. Prepregnancy
counselling of known epileptics is essential. The risk to the pregnancy may be higher
if anticonvulsants are stopped.
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Effect of pregnancy on epilepsy

The frequency of seizures is unchanged in 50%, increased in 35% and decreased in
15% of pregnancies. The frequency of pregestational fits does not influence the
likelihood of deterioration. Loss of seizure control in pregnancy is most likely to be
due to poor compliance resulting from fear of teratogenesis or nausea, sleep
deprivation and altered phamacokinetics of anticonvulsants which includes (a) fluid
retention which increases the volume of distribution of the drug, (b) reduced plasma
protein binding due to a fall in serum albumin, (c) increased hepatic hydroxylation,
(d) increased renal clearance, (e) reduced gastrointestinal absorption, and (f) drug
interactions. Plasma levels do not, therefore, reflect the free (biologically active)
drug concentration; monitoring of blood anticonvulsant levels which is an impor-
tant part of pregnancy management is of little value unless serum binding capacity
is also measured.

Only rarely does pregnancy itself initiate epilepsy. Less than a quarter of such cases
will have recurrent seizures only in subsequent pregnancies (gestational epilepsy). In
most cases, focal features predominate and vascular lesions (e.g., arteriovenous mal-
formation, cortical venous thrombosis) or tumour (e.g., meningioma) are underly-
ing causes. The differential diagnosis of seizures occurring during labour or the
puerperium includes eclampsia (with hypertension and proteinuria). Status
epilepticus does not occur more frequently during pregnancy. When it does occur
the maternal and fetal mortality is high. Treatment is with diazepam.

Effect of epilepsy (and its treatment) on pregnancy

An increased stillbirth rate and lower birth weight have been reported especially if
seizures occur during pregnancy. The incidence of congenital abnormalities is twice
that in the general population. Facial clefts and congenital heart disease are among
the most common reported defects. Both epilepsy and its treatment increase the
risk especially when anticonvulsants are combined. The fetal hydantoin syndrome
includes small digits, midline fusion defects, microcephaly, mental retardation,
congenital heart disease and hypertelorism. Sodium valproate is associated with
an increased incidence of neural tube defects. Prenatal diagnosis is possible.

Phenytoin may induce folic acid deficiency by impairing gastrointestinal absorp-
tion and/or by increasing hepatic metabolism. Folic acid supplements (1 mg/day)
reduce the risk of megaloblastic anaemia.

By inducing fetal hepatic microsomal enzymes, anticonvulsants decrease the level
of vitamin K-dependent coagulation factors in the neonate. Bleeding is prevented
by giving the mother vitamin K (20 mg once daily) for two weeks before delivery or
the infant may be given vitamin K (1 mg intramuscularly) at birth.

Increased anticonvulsant dosage in pregnancy may cause neonatal intoxication
which presents with hypotonia, hypothermia, reluctance to feed and poor weight
gain. Neonatal barbiturate withdrawal results in restlessness, tremors and
hyperreflexia. The half-life of anticonvulsants (phenobarbitone: over 100 hours;
phenytoin: 60 hours; sodium valproate: 40 hours) influences their clearance rate
from the infant’s circulation. Breast feeding is encouraged except in women taking
phenobarbitone.

The risk of epilepsy in the child is increased tenfold (to 2%-5%) compared with
the general population. If both parents are epileptic, the risk increases to 15%.
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Neuropathies

Mononeuropathies including the carpal tunnel syndrome (median nerve), meralgia
paraesthetica (lateral cutaneous nerve of the thigh) and Bell’s palsy (facial nerve)
are all commoner in pregnancy due to fluid retention. They present with pain and
weakness in the distribution of the nerve. Treatment options in carpal tunnel
syndrome include splinting the wrist, hydrocortisone or operative decompression.
A short course of oral steroids is effective if given within 24 hours of onset of Bell’s
palsy. Surgical decompression is often disappointing in lower limb pressure pal-
sies; they often remit after delivery.

Polyneuropathies including Guillain-Barré syndrome are rare in pregnancy but
carry a high maternal and fetal mortality rate, especially if mechanical ventilation
is required. Pregnancy can be allowed to continue to term in mild cases and the
infants are not affected by the disease.

Genitourinary disease

Renal adaptations to normal pregnancy

Dilatation of the renal tract (more on the right than the left) with urinary stasis and
a 1 cm increase in kidney length occur in pregnancy. Other functional changes are
shown in Table 16.5.Increased urinary protein excretion implies that proteinuria is
not abnormal in pregnancy until it exceeds 300 mg/24 h. Glucose can spill into the
urine at lower blood levels in pregnancy because of decreased tubular glucose
reabsorption. The combination of normal urine volume, lowered plasma
osmolarity and raised extracellular fluid volume is unique to pregnancy. Serum
sodium, potassium, calcium and magnesium levels fall in early pregnancy. Plasma
urea and creatinine levels fall; the upper limits of normal in pregnancy are 75 umol/
1 and 4.5 mmol/l respectively. Serial measurements are required to demonstrate
alterations in renal function in pregnancy.

Urinary tract infection

About 4% of pregnant women have asymptomatic bacteriuria (more than 100 000
bacteria per ml of urine). Urinary stasis predisposes to acute symptomatic pyelo-
nephritis (30%-40% risk) but not other pregnancy complications. Women with a
previous urinary tract infection and asymptomatic bacteriuria are at ten times
greater risk of urinary tract infection in pregnancy. Screening with a mid-stream
urine specimen identifies these women. Asymptomatic bacteriuria is associated
with structural abnormalities in the renal tract in 20% of cases. These are identified
at intravenous urography at least 16 weeks after delivery. Persistent asymptomatic
bacteriuria per se does not cause long-term renal damage.

Acute infection occurs in 2% of women during pregnancy, causing dysuria,
frequency, loin pain and pyrexia. Symptomatic infections may cause preterm la-
bour and increased perinatal loss. Most initial and recurrent infections are caused
by Escherichia coli. Gram-negative infection is associated with instrumentation of
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Table 16.5. Functional changes in the renal tract during pregnancy

Parameter Change Average value in pregnancy
Glomerular filtration rate 50% increase in T1; 15% 170 ml/min

decrease in T3
Creatinine clearance 20%-80% increase in T2, 150-200 ml/min

falls to non-pregnant

value in T3
Renal plasma flow Declines slowly from 30

weeks
Serum creatinine 20% decrease NP =73, T1 =65, T2 =51 pumol/l
Plasma urea Decrease T1=3.5,T2=3.3,T3 = 3.1 mmol/l
Serum sodium Decrease NP = 140, T2 = 137 mmol/l
Serum potassium Decrease, rising to NP NP = 4.3, T2 = 4.0 mmol/l

values in late pregnancy
Plasma angiotensin II Markedly elevated
Plasma aldosterone Elevated

Total body water

Increased by 6-81

Plasma volume Increased by 50%, peak in

T2, falls by 200-300 ml in T3

Plasma osmolality Decreased by 10 280 mosmol/kg H,0
mosmol/kg H,0

Urinary frequency Increase at night

Bladder tone Decrease

Ureters Dilatation and kinking

Stress incontinence Increased

NP = non-pregnant.

an infected urinary tract. Ampicillin and cephalosporins are safe in pregnancy,
tetracyclines are contraindicated; nitrofurantoin and sulphonamides should be
avoided in late pregnancy as they may cause neonatal haemolytic anaemia due to
glucose-6-phosphate dehydrogenase deficiency and hyperbilirubinaemia,
respectively. Duration of treatment is controversial; most would accept 2-3 weeks
as satisfactory. Urinary bacteriology is repeated at every subsequent antenatal visit.

Chronic renal disease
The diagnosis is generally known prior to pregnancy (Table 16.6).
Effect of renal disease on pregnancy

The risk of pyelonephritis is increased tenfold (20%) and a quarter will develop
hypertension during pregnancy. Distinction from pre-eclampsia may be difficult.
A past or family history of renal disease or abnormal urinalysis (more than one red
or two white cells per high power field with casts) suggests pre-existing renal disease,
but this may co-exist with pre-eclampsia. Definitive diagnosis may require renal
biopsy which is rarely performed in pregnancy because of the risk of bleeding.
Labour may need to be induced if uncontrollable hypertension or risk to the fetus
supervene. Perinatal mortality due to preterm labour and intrauterine growth
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retardation are higher than in uncomplicated pregnancies but pregnancy outcome
is generally favourable in the absence of hypertension.

Effect of pregnancy on the disease

Renal function (as reflected in creatinine clearance) usually improves during
pregnancy. If it deteriorates, urinary tract infection, obstruction, dehydration or
electrolyte imbalance should be excluded. Proteinuria begins or worsens during
pregnancy in 50% of cases; of itself it does not signal worsening renal disease or
pre-eclampsia.

Pregnancy management in chronic renal disease

Prepregnancy counselling and combined antenatal and renal care may reduce
maternal and perinatal morbidity and mortality in these high risk pregnancies.
Dietary protein restriction is contraindicated in pregnancy. However, if creatinine
clearance is markedly reduced, phosphate, potassium and magnesium intake should
be reduced. Monthly urine cultures and prompt antibiotic treatment of infection
are mandatory. Deterioration of renal function (20% reduction in creatinine
clearance or more), development of hypertension (greater than 140/90) or evidence
of fetal compromise should prompt hospitalisation for intensive maternal and fetal
surveillance, antihypertensive therapy and/or delivery. Renal function may decrease
by 15% near term affecting creatinine levels only minimally. Pregnancy should be
allowed to continue in the absence of hypertension, even if proteinuria persists.
Delivery in a high risk unit is indicated after 38 weeks.

Pregnancy in haemodialysed patients

Haemodialysis is problematic during pregnancy because (a) early diagnosis of
pregnancy is difficult, (b) spontaneous abortions are more common, (c) anaemia
may require repeated blood transfusions, (d) fluctuations in blood pressure may
occur, e.g., hypotension during dialysis or hypertension exacerbated by transfusion.
Management includes increasing the length and frequency of dialysis (by 50%)
to maintain plasma urea below 20 mmol/l and dietary control (atleast 70 g of protein,
1500 mg calcium, 80 mmol sodium and 50 mmol potassium). Intensive fetal sur-
veillance and delivery by elective caesarean section is advocated by some.

Pregnancy in transplant patients

Renal transplantation restores reproductive function in most patients with chronic
renal disease. Problems in pregnancy include: (a) spontaneous and therapeutic
abortion and ectopic pregnancy in 40% of conceptions; (b) reversible deterioration
of renal function in 15% of patients, usually in the third trimester; (c) pre-eclampsia
in 30% of patients; (d) increased risk of urinary and pulmonary infections especially
in the immunosuppressed; (e) allograft rejection (fever, oliguria, renal enlargement,
tenderness and deteriorating renal function) though this is no commoner than ex-
pected in non-pregnant transplant patients and occurs in 9% of third trimester
pregnancies; (f) preterm labour which occurs in up to two thirds of patients; small
for dates infants are delivered in 15%-20% of cases; (g) one third of neonates will
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have severe complications such as respiratory distress syndrome, adrenocortical
insufficiency, septicaemia, hyperviscosity and seizures.

Immunosuppressive therapy is continued in pregnancy. Increased steroid cover
and prophylactic antibiotics are given in labour. Vaginal delivery is possible but
delivery is often by caesarean section. Breast feeding is possible. Pregnancy has no
effect on graft function or survival, but immunosuppressed women have a 35-fold
increased risk of developing malignancy over the general population. Similar risks
to offspring in animal studies suggests that long-term follow-up of infants exposed
to in utero immunosuppressive therapy is indicated. Contraceptive advice is essen-
tial. The five-year survival rate of transplanted patients is 60%-80% with living
donors and 40%-50% with cadaver kidneys.

Prognosis

In the absence of overt renal insufficiency or significant hypertension prior to con-
ception, pregnancy does not accelerate chronic renal disease or affect its long-term
prognosis. Although fetal prognosis is less favourable than in healthy women, ter-
mination is rarely justified on medical grounds.

Acuterenal failure
In pregnancy acute renal failure may be due to:

Pre-eclampsia or eclampsia;

2. Volume contraction secondary to prolonged vomiting in hyperemesis
gravidarum and concealed or overt antepartum haemorrhage;

3. Coagulation disorders;
Septic abortion;

5. Pyelonephritis: acute renal failure may complicate acute pyelonephritis in
pregnancy because the renal vessels may be more sensitive to the vasoactive
effects of bacterial endotoxin. Treatment is the same as for other causes of renal
failure, including acute dialysis and broad spectrum antibiotics.

6. Acute fatty liver of pregnancy: acute renal failure occurs in 60% of cases of
acute fatty liver of pregnancy. Management includes early delivery or termina-
tion of pregnancy with supportive treatment of hepatic and renal failure. The
prognosis is generally poor. Death is usually from hepatic rather than renal
failure.

7. Idiopathic postpartum renal failure (haemolytic-uraemic syndrome): acute renal
failure with severe hypertension, uraemia, microangiopathic haemolytic
anaemia and platelet consumption may occur 3-6 weeks after an uncompli-
cated pregnancy. The clinical course is fulminant and most patients require
dialysis. Prognosis is poor (60% mortality or irreversible renal damage) in spite
of intensive treatment.

Treatment of acute renal failure is covered in the section on septic abortion (Chap-
ter 5).



94 Clinical Obstetrics and Gynaecology

Musculoskeletal disease

Physiological adaptation to pregnancy

Backache and a waddling gait are common in late pregnancy. There is softening of
the fibrocartilage and increase in synovial fluid. Increased mobility in the
sacrococcygeal, pubic and sacro-iliac joints may result in pain, tenderness and rarely
difficulty with walking (pelvic arthropathy of pregnancy). These pelvic changes
revert to normal after delivery. The puerperal osteophytes of Rokitansky are an
irregular deposit of bone under the periosteum.

The fetus accumulates 30 g of calcium and 15 g of phosphorus into its own skel-
etal system. This increased fetal demand on maternal calcium stores is maximal in
the third trimester and continues after birth if lactation is established. Activation of
renal 1-alpha hydroxylase increases 1,25-dihydroxycholecalciferol levels threefold,
doubling calcium absorption from the maternal gastrointestinal tract. Parathyroid
hormone does not appear to cross the placenta. As a result of binding protein
changes, total serum calcium and phosphorus fall in pregnancy. Vitamin D levels
are generally unchanged. Elevated calcitonin levels during pregnancy and lacta-
tion protect the maternal skeleton from demineralisation.

Systemic Lupus Erythematosus

This multisystem autoimmune disease occurs once in every 1500-2000 pregnan-
cies. At least four of the following features are necessary to make the diagnosis: (a)
malar rash; (b) discoid lupus; (c) photosensitivity; (d) oral ulcers; (e) arthritis; (f)
pleurisy or pericarditis; (g) psychosis or seizures; (h) haemolytic anaemia,
leucopenia (less than 4000 white blood cells per mm?) or thrombocytopenia (less
than 100 000 platelets per mm?®); (i) proteinuria greater than 0.5 g/day or cellular
casts; (j) elevated titres of anti-DNA antibody, anti-smooth muscle antibody, posi-
tive LE cells or false positive syphilis serology; (k) elevated anti-nuclear antibody
titre.

Pathological changes depend on the stage of the disease. Fibrinoid deposits on
blood vessels causing vasculitis and glomerulonephritis are typical.

Effect of pregnancy on SLE

If active disease is severe exacerbations are more common in pregnancy especially
in the puerperium (increased sixfold).

Effect of SLE on pregnancy

Spontaneous abortion (increased twofold), late recurrent abortion, hypertension,
preterm labour and growth retardation are more common but are unrelated to the
severity of the disease. Although maternal antibodies cross the placenta, fetal and
neonatal outcome are not related to maternal antibody levels. There is no increase
in the incidence of congenital anomalies.
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The neonatal lupus syndrome includes cardiac abnormalities, especially com-
plete heart block and/or discoid skin lesions and is more common in female in-
fants. One in three neonates with heart block are born to mothers who have or will
develop one of the connective tissue diseases. About 60% of mothers of affected
children have an anti-ribonuclear antibody (anti-Ro/SSA). Fetal electrocardiography
is indicated in Ro-positive women. Due to transplacental passage 95% of affected
infants are anti-Ro/SSA positive. Congenital heart block is permanent but skin le-
sions usually resolve. Juvenile rheumatoid arthritis, Sjogren’s syndrome or systemic
lupus erythematosus may occur in later life.

Management of SLE in pregnancy

Prepregnancy counselling to plan pregnancy during remission is ideal. The disease
process does not improve and may even worsen after termination of pregnancy.

Therapy is less hazardous to mother and fetus than untreated active disease.
Minor symptoms are relieved with paracetamol (acetaminophen). Falling comple-
ment levels (C3 and C4 generally increase in uncomplicated pregnancy), falling
creatinine clearance or worsening proteinuria are indications for steroid treatment.
Parenteral steroid cover should be given in labour,and the dose reduced only slowly
after delivery. Azathioprine may be necessary in life-threatening disease. Women
with uncomplicated pregnancies can be allowed to labour spontaneously at term;
the remainder are managed as high risk cases.

The lupus anticoagulant (also present in patients without systemic lupus
erythematosus) and anticardiolipin antibody are associated with thrombotic epi-
sodes, pulmonary hypertension, spontaneous (also recurrent) abortion and fetal
distress or death. Some authorities advocate prednisone (40-60 mg daily) and/or
aspirin (80 mg daily) in pregnant women with high titres of these antibodies. Aspi-
rin is relatively safe in pregnancy except in the few days prior to delivery when
clotting defects and premature closure of the ductus arteriosus (leading to pulmo-
nary hypertension) may occur.

Prognosis

Most maternal deaths are due to pulmonary haemorrhage or lupus pneumonitis
and occur in the puerperium. Pregnancy does not affect the long-term prognosis
of the disease. Overall the 5- and 10-year survival rates are 98% and 90% respectively.
The disease does not always follow the same course in successive pregnancies.

Rheumatoid Arthritis

Symmetric small joint arthritis is characteristic of rheumatoid. Symptoms improve
in 75% of pregnant patients especially in the first trimester but generally recur within
2 months of delivery. Limitation of movement (e.g., neck extension or hip abduc-
tion) may cause problems in labour or general anaesthesia. Pregnancy has no last-
ing adverse effect on the disease. There is no increase in the incidence of abortion
but neonatal congenital heart block may occur.

Conservative management is similar to that in non-pregnant patients with rest,
local heat and physical therapy. Gold, antimalarials, non-steroidal anti-
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inflammatories and cytotoxic agents are contraindicated in pregnancy. If
acetaminophen and intra-articular corticosteroids are insufficient, systemic ster-
oids or penicillamine should be used. Help with child care should be anticipated.

Scleroderma

Progressive systemic sclerosis is rare in pregnancy since its peak incidence is in 35-
55-year-old women. Pregnancy poses a serious threat to the mother’s life especially in
those with diffuse disease. Termination of pregnancy should be considered for renal
disease, pulmonary hypertension or myocardial fibrosis. The effect of scleroderma
on the pregnancy is determined by the severity of organ involvement but not the
duration of disease. Stillbirth, preterm labour and perinatal mortality are high if fi-
brosis affects kidneys, heart or lungs causing hypertension, cardiac or renal failure.
Milder cases seem not to affect pregnancy. There may be difficult venous access and
increased risk with general anaesthesia. Epidural may be preferable but smaller doses
should be given. Transient areas of sclerosis may occur in the newborn. Treatment is
symptomatic with paracetamol. Steroids are rarely indicated.

Osteomalacia and rickets

Defective bone mineralisation may be due to 1,25-dihydroxycholecalciferol defi-
ciency (Type I). Causes include: (a) nutritional deficiency, especially in vegetar-
ians; (b) lack of sunlight; (c) malabsorption secondary to inflammatory bowel
disease, jejuno-ileal bypass surgery or coeliac disease; (d) diminished synthesis in
liver disease (especially cholestatic); (e) chronic renal failure; (f) drugs, e.g.
anticonvulsants, heparin and steroids. Low serum calcium and phosphate, high
alkaline phosphatase,low 25-hydroxy vitamin D, raised urinary hydroxyproline and
high parathyroid hormone levels (reflecting secondary hyperparathyroidism) are
found. Pregnant Asians in the United Kingdon, particularly if vegetarian, are at risk
because of dietary and sunlight deficiency. Neonatal morbidity includes rickets,
hypocalcaemia, impaired first year growth and tooth enamel defects. Vitamin D
(400 IU (10 pg) daily) during pregnancy and lactation will prevent the disease in
at-risk groups.

Women with rickets often require caesarean section for delivery because of al-
tered pelvic shape and size. Their fetus is at risk and they should receive vitamin D
prophylactically. Patients with inflammatory bowel disease need very high doses of
vitamin D (2000-20 000 IU) as do those with cholestatic liver disease (100 000 IU),
because so little of it is absorbed.

Type II osteomalacia results from hypophosphataemia due to (a) Fanconi’s
syndrome, (b) renal tubular acidosis, (c) primary hypophosphataemia, familial or
acquired.

Primary hyperparathyroidism

Primary hyperparathyroidism occurs in one in 10 000 of the general population;
the incidence in pregnancy is unknown. Most cases are due to benign adenomas or
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parathyroid hyperplasia; rarer causes include sarcoidosis, hypervitaminosis A or
D, malignancy, Paget’s disease and prolonged bed rest. Hypercalcaemia is charac-
teristic, but may be overlooked unless the total serum calcium is corrected for
hypoalbumiraemia. Most women with hyperparathyroidism tolerate pregnancy well
and hypercalcaemic crises are rare. Those with bone disease (osteitis fibrosa or
bone cysts) have a high fetal loss rate and increased perinatal morbidity and mor-
tality. Active placental transfer of calcium results in elevated fetal calcium levels
which suppress fetal parathyroid function. Being suddenly deprived of maternal
calcium, the newborn can become hypocalcaemic. Tetany and death may occur 1-
2 weeks later. Definitive treatment is exploratory neck surgery; alternatively a low
calcium diet, fluid replacement and oral phosphate are given.

Hypoparathyroidism

Inadvertent removal of the parathyroid gland at thyroid surgery and vitamin D
deficiency are the major causes of hypoparathyroidism. If untreated, chronic
maternal hypocalcaemia causes fetal parathyroid overactivity, hypocalcaemia and
rickets which may be fatal. Treatment is with vitamin D (50 000-100 000 IU/day)
and calcium (2 g/day), monitoring calcium and phosphate levels and increasing the
dosage as pregnancy advances. Hypercalcaemia from overdosage is a risk with
vitamin D analogues such as calcitriol. Loss of 400 mg of calcium per litre of breast
milk coupled with its excessive content of vitamin D makes breast feeding poten-
tially hazardous in hypoparathyroidism.

Inherited metabolic bone diseases
Apart from phenylketonuria, these are rare (Table 16.7).
Phenylketonuria

Phenylketonuria is an autosomally inherited absence of phenylalanine hydroxylase,
the enzyme which converts phenylalanine into tyrosine. Severe mental retardation
occurs in untreated children. Treatment is with a diet low in phenylalanine. This
diet should be reintroduced before conception to keep maternal phenylalanine lev-
elsbelow 0.6 mmol/l and reduce the risk of abortion, growth retardation, congenital
heart disease, microcephaly and mental retardation in the offspring. All newborns
are screened by means of the Guthrie test which detects excess phenylalanine in the
blood. Women with treated phenylketonuria can be allowed to breast feed.

Gastrointestinal disease

Gastrointestinal tract changes in pregnancy

Appetite and calorie intake increase in pregnancy. Dietary aversions and pica
(mouthing of non-food items) may occur. Up to 80% of uncomplicated pregnan-
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cies are associated with nausea and vomiting, maximal between the 6th and 14th
weeks; in 20% of cases symptoms persist throughout pregnancy. Oedema and
hyperplasia of the gums with excessive contact bleeding are almost universal. The
incidence of caries is increased twofold in pregnancy. Gastric acid and pepsin se-
cretion are reduced. Muscle tone and motility are reduced while water reabsorption
is increased, predisposing to constipation.

Some of the clinical signs of liver disease such as palmar erythema and spider
naevi are normal in pregnancy, but jaundice, liver enlargement and tenderness are
not. Hepatic blood flow is not increased in pregnancy. Pregnancy-induced changes
in liver function tests are summarised in Table 16.8.

Heartburn

About 10% of pregnant women have heartburn due to reflux oesophagitis; in 10%-
20% a hiatus hernia is present in the third trimester. Treatment is with antacids and
attention to posture.

Constipation

Reduction in stool frequency (3 to 5 times per week) occurs in 10% of pregnant
women, the remainder having no change (55%) or increased (35%) stool frequency.
Apart from reduced gut peristalsis of pregnancy, important causes include inad-
equate diet and ingestion of laxatives or other drugs (e.g., iron). Treatment is with
adequate fluids and fibre supplements. If necessary hydrophilic stool bulking agents
(e.g., methylcellulose), magnesium hydroxide or Senokot may safely be taken in
pregnancy. Some over-the-counter medications are contraindicated in pregnant or
lactating women (e.g., liquid paraffin which impairs absorption of fat-soluble vita-
mins and phenolphthalein which has a laxative effect in infants).

Table 16.8. Pregnancy induced changes in liver function

Change Parameter

Unchanged Bilirubin (usually)
Transaminases (SGOT, SGPT, GGT)
Prothrombin time
Partial thromboplastin time

Decreased Total protein (by 60%-80%) and albumin
Increased Alkaline phosphatase (due to placental production of heat stable form)
Cholesterol
Triglycerides
Globulin
Fibrinogen
Factor VI, X, XI
Bile acids

SGOT = Serum glutamic-oxaloaectic transaminiase; SGPT = serum glutamic-pyruvic
transaminase; GGT = gamma glutamyl transferase
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Haemorrhoids

Mechanical (increased intra-abdominal pressure transmitted to the pelvic veins)
and hormonal factors aggravated by multiparity and constipation are responsible
for the increased incidence of symptomatic haemorrhoids in pregnancy especially
in the puerperium. About 95% of haemorrhoids are external, 35% also have inter-
nal haemorrhoids, 20% have prolapsed or thrombosed haemorrhoids but only 5%
have fissure-in-ano.

Most haemorrhoids present with pruritus, pain and bleeding. Differential diag-
nosis of pruritus ani includes fungal or parasitic disease, recent use of antibiotics
or other topical irritants and diabetes. Management includes avoiding constipa-
tion, astringent suppositories (e.g., Anusol) or topical anaesthetics with (e.g.,
proctofoam) or without (e.g., dibucaine) 1% hydrocortisone. Anal dilatation or
emergency haemorrhoidectomy may be required in severe cases. Haemorrhoids
usually improve postpartum.

Infective diarrhoea

Most bouts of acute diarrhoea are self-limited. Recent travel to areas of endemic
diarrhoeal illness, fever and bloody stools lasting more than 3 days are indications
for stool culture and microscopy for ova, cysts and parasites. Treatment does not
generally differ from non-pregnant patients except that some antibiotics, e.g.,
tetracyclines, are contraindicated in pregnancy.

Peptic ulcer disease

Peptic ulceration rarely arises de novo in pregnancy. Pre-existing disease improves in
90% of pregnant patients. Most complications occur in the puerperium. Manage-
ment and mortality do not differ from the non pregnant patient. Endoscopy and
surgery are rarely required in pregnancy. Aluminium, calcium and magnesium ant-
acids are safe; cimetidine can safely be used in late pregnancy. Pregnancy outcome is
generally good except when ulcer complications (haemorrhage, perforation) occur.

Coeliac disease

Sub-total villous atrophy of the small intestinal mucosa due to dietary gluten occurs
in 0.03% of the general population. Untreated patients (both male and female) may
be infertile. Pregnancy (and other stressors) may precipitate symptoms in patients
with pre-existing disease. Abortion, megaloblastic anaemia and intrauterine growth
retardation are the major problems in pregnancy. Management includes continuing
the gluten-free diet in pregnancy as well as iron, folic acid and zinc supplements.

Inflammatory bowel disease

Fertility is unimpaired in most women with well-controlled ulcerative colitis or
Crohn’s disease, but sulphasalazine is a reversible cause of male infertility. Pre-
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existing disease frequently relapses in pregnancy, most often in the first trimester
and postpartum. Fibreoptic endoscopy is safe in pregnancy. Treatment is the same
as in the non-pregnant patient, i.e., sulphasalazine and steroids. Folic acid, vit-
amin B,,, iron, zinc and vitamin D supplements are recommended. Delivery by
caesarean section is for obstetric indications only. Breast feeding is not
contraindicated.

Apart from malabsorption of water, electrolytes, fat and fat-soluble vitamins,
women with an ileostomy or colostomy have a 10% risk of intestinal obstruction.
Between 70% and 90% will have successful outcome of their pregnancies.

Disease activity determines pregnancy outcome. Spontaneous abortion or
stillbirth occur in up to two-thirds of patients with severe inflammatory bowel
disease or those requiring surgery during pregnancy. Maternal mortality is also
higher in this group. There is no increased risk of congenital abnormalities.
The outcome of one pregnancy does not seem to influence that of later preg-
nancies.

Jaundice in pregnancy

Jaundice occurs once in every 1500 pregnancies. The causes may be unrelated to
pregnancy, e.g., viral hepatitis (40% of all cases), hepatotoxic drugs (e.g.,
chlorpromazine, tetracycline, steroids), chronic liver disease, gallstones and chronic
haemolysis. Causes peculiar to pregnancy include intrahepatic cholestasis (20% of
all cases), hyperemesis gravidarum, pre-eclampsia or eclampsia, hepatic rupture,
and acute fatty liver of pregnancy.

The clinical features of these diseases and their effects in pregnancy are summa-
rised in Table 16.9.

Endocrine diseases

Diabetes

Diabetes occurs in 1% of women of reproductive age. Another 1-2% will develop
gestational diabetes, the risk increasing in older women. Up to 15% of women have
glycosuria at some time in pregnancy; only 1% of these have an abnormal glucose
tolerance test, underscoring the need for all pregnant women to be screened for dia-
betes.

Maternal and fetal glucose homeostasis

Insulin secretion after a glucose load doubles from the first to the third trimesters.
Insulin resistance is secondary to placental prolactin, cortisol, progesterone and
human placental lactogen secretion. Glucose but not insulin crosses the placenta by
facilitated diffusion (Fig. 16.1). Fetal hyperglycaemia stimulates pancreatic beta cell
hypertrophy resulting in hyperinsulinism in utero. The diabetogenic stress of preg-
nancy increases as pregnancy advances.



Clinical Obstetrics and Gynaecology

102

a3vd 3xau uo panuruo)

A>ueufad uy sprozays anuryuod aanisod qy 2IsnUI PooWS-HUY

paq je urmqojSounurw gy uaAld are sxaypour aansod SysgH
Jo syueyur ssuyneday Jueurunny s3sadSns Sunopd [eurrouqe {pajeas)s

(1yBram

aq moy/Aymyewraxd) e ssoj [e33) 9%0S-9%0€
‘UowrwIod arow Jgd pue SLL() {S3sed Jo 906

ut >ueuazd Surmp paasasaid uonouny I1aAT
£9[T}I9JUT PUE J130YLIOUIUIE AT UIWOM P3jealjun)

s1au1red 3ysgH

3UW023q SUIOGMIU PIJIAPe JO %06 ‘sased JO (€£1)
%08 03 (Z-1.L) %01 Ul gH [eJeuoau sasned

gH aanisod 8y 3 yureuturmy 31 Arreiiows fess)
%001 PUE [RUINBW 9,08 (%07) Moqe] wrxaja1d

JATOE dTUOIYD)
sunvday ruosy)

Aoueuaxd uy drpune(
JO 3sned JSaUOUNWOD)
(snaaoeSauro) 4> ‘snaa
1reg-uraysdg g 03 y)

Aarezapour aseyeydsoyd sutedTe ‘saseuTuresueI} JO UONBAI[D PIqTE <foueuaxd £q parageun L)1aaas/aouapidoU] snneday [ena anoy
[ensnun ST 35ULINDA
arnjrej oneday 10j Jusurjean £9608-%0L JO AITerowr [e33) pue [euIajeur
aanzoddns ‘uor}das uearesaed Aq A12A13p Ajrea syapajerd moj ‘sauwfzud ‘ewo> Xyredom8eos ‘ainyre) feuar pue snedeay 03 (umowjum
JAT] [Te PUE g JO UORBAS[d 3}eIIPOW PIdE JLIN ‘FUTUNEIID ‘Bam ssax8oxd Leur ‘¢, ur ferediunad asaqo ut Arensn £S3ojonae ‘orer)
paste ‘sisopide drjoqejaur ‘erwaedf[Fod Ay ‘s1s014300n3 rydonmaN aypepeay ‘Sunrwoa ao1pune( ‘ured reuTwopqy JaAT] Ayey oy
Ay[elIous [e39) pUe [BUISJEU 909 SUOISNAU0D (ewojewraey
uorsnya rexnafd ‘stsdas ‘arnjre) reuaxoneday jo jonuod pue ‘SuUnIWOA ‘SUOTIORIIUO ULIAN ‘ewnexn J0 3qo[ Y JO Iea}
uonuaAaxd ¢Auro03>aqo] pue UOTESTIOQUIS [eLI3)Ie JAT}I3[as AIalre (sased Jo 94,08) ersdurepa pue 134 4q paserdidaxd remsdesqns Ajrensn)
sneday jo uonedry :A198:ms ‘ueds aprpnuorper pue sisajuaoered ‘g ‘ur1d) e erednmu 1apjo ut yooys pue ured DNY amydni 12Ar7
A12A119p woy yrede Jusunean eisdurepa
sg1ads oN Asdorq 19A1] Je UTIQY pue SIS0153U PIM IFeyrIowraey ured yuerpenb 1addn 1811 ©D]q 03 Arepuodas pue ersdurepa
revtodizad ©yg pue asereydsoyd autpexje ‘saseuturesue) pastey afeyrrowaey remsdesqns aaey %08 -a1d axaA3g
oddns sineryo4sd ‘sonauia-nue ‘duefeq 34[011939p9 (sapueudard
pue pmyp 153110 ‘asieyrdso Asdoiq 1aAr uo s3urpuy yIeap rejeursad pue moqe| JO %¢€0°0) wmIepiAeId
sgpads-uou {10 pue ¥ Y3y ‘sisofexye STjoqelaw Y ‘eN MoT ur13331d asne> Aewr ‘ad1pume( jo asned arey stsaurradAy araaag
Aypiqrow pue
Ayertow pereursad a8eyirowsey wmredisod
s3A11d3013U0D [RIO PIOAY “JUBJUT pUE ISYIOUI 0} ) UTUreliA ssnyrrmid “moqe[ ur13321d Jo 30U3PIOUT paseaIdu]
10§ aururezfysajoy) ‘stsoyrard Aremq Areurnxd pue siseysajoyd ‘sapueudaxd yuanbasqns ur smdax Afrensn
snedayenxa ‘suneday [exA apnpxy ‘SPIde [Iq UT 3seaIdUT X 001-01 pue £fferewysod saajosax Pprym Loueusard sIse}sajoyd
saseeydsoyd surede ‘saseuTuresULI) ‘UIGNIT[Iq UT UONBAS}D PITIN JO JTey pu0d3s UT dIpuNE( pue SNLMIJ snedayeruy
A>ueuSaid ur jusunesn pue suonednsaauy £oueusard uogo agy uonIpuo)

parestput Afaxex st 31 ‘reursou st Surnop pooyq papraoid Aoueudaxd uy ayes st Asdoiq 1aa1f ey 30N Aoueuaid ur aseastp J12A1 Jo saINIedy [EIIUTD °6°91 JqEL



103

Maternal Diseases in Pregnancy

“19)SaWI) PIY = ¢, $19)SAWLN PU0d3s = 7], ‘uonddjut oex) Lreurn = 11 98eyriowsey wnyredisod
= Hdd ‘eruaexo) ondureps-aid = 134 ‘uonemseod JemoseAeI)UT PaJeUTWISSIP = DI ISLUTWESUERT} S1)35BO[EXO0 JTure)n[3 wnias = J0OS UIquImq = yg

Z1L ut A[qe1aya1d Awordayshaajoyp ¢Ayderdoruejoy> onedaysuen 1o gn foueuBard w1 Surfydws 13ppe[qqres ur asea1dap 9%0¢ sIsenpId[oyYD

sisouSoid reyay/reusarewr poo3 orpune(

pammbar auoN £35easTp SIIqQMID Ut d1pune( aseardur Aewr £oueuaig on4jowaey-uou [errure;j

(uononnsqo

/MO[INO SNOUA

SJUNYS [eAed0saur Jo [euaroudds £1381ms 13356 AqrrelI0UN [RUINRW 94(G $AIIAT[IP 13YJe sneday) sworpu4s

‘reaesoyod ‘uonestiajayies snouaa sneday Asdorq IaA1 snoaueinoIag UOUIUIOD IO S3)se pue uted [euTWIOpqe ANOY reyD-ppng
£>ueusaxd ur aroxdun Aewr uonrpuod s13ojomau
syuaudjddns ‘uonJoqe snoauejuods Jo YSLI PaseaIdur M [IHJqNs

aurxoptifd ¢A>ueuaid ynoy3noIyy panuniuod st suTure[OIUag PUe S130Y1IOUUIE T8 USUIOM P3jeanun) ISBISTP SUOSIIM

auros 4q SISOYLIDD

[Myasn paapisuoo sutureqIuad $aanisod q [errpuoydOIW-NUY £>ueuSard unmp s[qerrea are saguey> uonduny 1317 Aremiq Areunmag
P33[q 03 A[x1] 230w sadLreA feadeydosao suonounysAp
sneday jo 3313p uo spuadap sisoudoxd
sajerdo ‘ssof poo[q ssaoxa ‘uondayur Aq pajesrdaxd Lypedopeydasus TeuIatew {(%S7) Hdd ‘(%S1) Anertous rereursad
‘a8e)s puz ua)Ioys ‘sutureyA pue 3a1p uiajord mof ‘(901) uonzoqe snoauejuods Jo dUIPLUT

‘ayexpAqoqres y3ry spajesuaduiosap pue pasueApe Ji JO.I J3pIsuod) Ppasearnut ‘uourwod are spourad remSaxiy sIsoy1n)

AypiqIous [eja)/feusajew ur 3SeIIOUT ON yu3ystszad oruory)

A>ueuSaxd ur yusunean pue suonednsaaug £oueusard uofjo Payy uonIpuo)

panuyuo) “6°91 3qeL



104 Clinical Obstetrics and Gynaecology

MOTHER FETUS
Glucose »— Glucose
Insulin ———#—» Insulin €—
Glucagon ——#——» Glucagon
Amino Acids » Amino Acids
Free Fatty Acids—#—» Free Fatty Acids
Ketones » Ketones
Placenta

Fig. 16.1. Maternofetal fuel and hormone exchange. Glucose in the fetal circulation stimulates secretion
of insulin and inhibits secretion of glucagon by fetal islet cells. Amino acids also stimulate fetal insulin
secretion.

Established insulin-dependent diabetes

Prepregnancy counselling followed by combined diabetic and antenatal care en-
sures tight control of diabetes and reduces the rate of congenital abnormalities.
This is approximately double in women with established diabetes (6%). Glucose
binds irreversibly and non-enzymatically to haemoglobin A (glycosylated haemo-
globin A1), reflecting long-term glycaemic control. The presence of haemoglobins
other than A interferes with the assay. Haemoglobin A1 levels greater than 8.5% in
the first trimester are associated with a 20% risk of severe congenital abnormali-
ties. Ideally, preconception glycosylated haemoglobin should be kept within 1% of
the normal non-diabetic range. The greatest risk for structural defects is before the
9th week of gestation. Ultrasound dating and exclusion of major anomalies (Table
16.10) is performed at 18-20 weeks.

Established diabetics on oral hypoglycaemics are changed to insulin treatment
in early pregnancy. Human insulin (from altered porcine insulin or manufactured
from recombinant DNA) is less antigenic and improves metabolic control. Total
increased insulin requirements vary from a negligible amount to an increase of
50%-100% during pregnancy. Twice daily short and medium-acting insulin is
replaced in the second half of pregnancy by preprandial soluble insulin with a long-
acting insulin in the evening. Insulin requirements may decrease in the last few
weeks of pregnancy causing nocturnal hypoglycaemia. External insulin pumps are
safe and effective in pregnancy. Preprandial blood glucose monitoring at home (kept
between 4 and 6 mmol/l) reduces the necessity for hospital admission.
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Table 16.10. Incidence and major types of congenital anomalies in

diabetic pregnancy
System Anomaly Incidence
CNS Neural tube defects 20/1000
Microcephaly
CVs Transposition of great vessels
Ventricular septal defects
Situs inversus
Single ventricle
Hypoplastic left ventricle 20-40/1000
Skeletal Caudal regression syndrome 2-5/1000
Deformed thumbs
Hemivertebrae
GIT Anal/rectal atresia
Exomphalos
Respiratory Pulmonary hypoplasia
Renal Potter’s syndrome

Effect of pregnancy on diabetes

A quarter of established diabetics have background retinopathy, the incidence ris-
ing to 90% in women with nephropathy. Pregnancy (potentiated by hypertension)
is an independent risk factor which accelerates retinopathy (Table 16.11). The du-
ration of diabetes and the condition of the retina at the beginning of the pregnancy
influences the rate of acceleration. Laser treatment is effective for proliferative
retinopathy in pregnancy.

Nephropathy occurs in 3%-4% of pregnant diabetics and is defined as persist-
ent dipstick proteinuria in the absence of bacteriuria and an albumin excretion
greater than 300 mg/day or a total protein excretion greater than 500 mg/day. These
patients are at risk of anaemia (40%), pre-eclampsia (40%), growth retardation
(18%), fetal distress (25%), preterm delivery and perinatal death. A creatinine clear-
ance of less than 20 ml/min or a blood urea persistently greater than 30 mmol/l
indicate end-stage renal disease. Dialysis may be required to maintain electrolyte
balance and prevent metabolic acidosis.

Diabetic vascular complications, e.g., atherosclerosis and ischaemic heart dis-
ease, are rare in pregnancy except in women with nephropathy. Maternal mortality
as high as 70% has been reported. Some authorities would discourage pregnancy in
these women and recommend termination.

Effect of diabetes on the pregnancy

Spontaneous abortion, candida vulvo-vaginitis and polyhydramnios are commoner
in the poorly controlled diabetic. The combination of diabetes and pregnancy-in-
duced hypertension (in 12% of gestational and established diabetics), antepartum
haemorrhage and urinary tract infection is of increased risk to the fetus. There is
only a small increase in the incidence of these pregnancy complications in diabetic
women over the general pregnant population. The choice of fetal surveillance
method (fetal movement chart, cardiotocography, biophysical profile) and its fre-
quency of use depend on local custom.
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Table 16.11. Classification of diabetes in pregnancy. White classification is not widely used in the UK
and has been replaced by a simplified version

Group  Simplified Group  White classification
Classification

1 Impaired glucose A Asymptomatic diabetes shown by GTT; diet control;
tolerance any duration or onset

2 Insulin-dependent B Onset after age 20, duration < 10 years, no vascular

diabetes < 10
years’ duration

complications

3 Insulin-dependent C Onset between ages 10-19, duration 10-19 years, no
diabetes, 10-19 vascular complications
years’ duration
4 Insulin-dependent D Onset before age 10, duration 20 + years and vascular
diabetes > 20 disease
years’ duration
F Diabetes with nephropathy
R Diabetes with retinopathy
FF Diabetes with nephropathy and retinopathy
H Clinically evident atherosclerotic heart disease
T Prior renal transplantation

Macrosomia occurs in 16%-45% of babies born to diabetic mothers and is vari-
ously defined as fetal weight in excess of 4.5 kg or birth weight above the 90th per-
centile for gestational age. Several formulas based on ultrasonic measurements of
size (biparietal diameter, femur length, abdominal circumference etc.) have been
described for the measurement of fetal weight. All methods have a significant false-
positive rate (30%-50%) and their predictive value positive ranges from 60%-85%.
Macrosomia predisposes to traumatic vaginal delivery and shoulder impaction.

Diabetics have a threefold increase in the incidence of preterm labour; two-thirds
of cases are iatrogenic, the remainder are of unknown aetiology. Both beta-
sympathomimetics and corticosteroids cause hyperglycaemia; if indicated in dia-
betics, they may be used under insulin cover.

Management of labour

Vaginal delivery at term is attempted in the young (less than 30) primigravida or
multigravida with a good obstetric history, if the ultrasonically estimated fetal weight
is less than 3.5 kg, the head is engaged and diabetic control is good. The remaining
cases are usually delivered by elective caesarean section. Glucose (5-10 g/h) and
insulin (1-2 units/h) are administered intravenously to maintain glycaemic control
at 6-7 mmol/l; the infusion is stopped immediately after delivery. Breast feeding is
not contraindicated except in those taking oral hypoglycaemic agents.

Gestational diabetes

This is defined as abnormal glucose tolerance of varying severity occurring for the
first time during pregnancy. The incidence increases from less than 1% in women
under 20 to 4% in 30-34 year olds and 7% in 35-39 year olds. In addition 5% of twin
pregnancies are complicated by gestational diabetes.
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Screening based on clinical history (previous baby > 4.5 kg, unexplained still-
birth, or a first degree relative with diabetes), urinary glycosuria or random blood
sugar measurement has a low sensitivity and specificity. Most authorities now
recommend a full glucose tolerance test in all women with a glucose level greater
than 7.8 mmol/l (more than 2 standard deviations above the mean for non-diabetic
pregnant women) taken one hour after a 50 g oral glucose load at 28-34 weeks (the
mini glucose tolerance test). A positive screening test without a confirmatory
abnormal glucose tolerance test does not establish the diagnosis of gestational
diabetes. Diagnostic criteria for gestational diabetes vary widely (Table 16.12). The
cost per case diagnosed can be halved by screening only women greater than 25
years old, with a reduction in diagnostic sensitivity from 79% to 74%.

Treatment is with dietary carbohydrate control (less than 140 g/day) and insu-
lin. Although at higher risk, these women do not have an increased incidence of
congenital abnormality. However their babies are larger, their labour is generally
longer and shoulder dystocia remains a possibility. Insulin requirements decrease
after delivery and treatment should be stopped. The glucose tolerance test is re-
peated six weeks after delivery.

Prognosis

There is a four-to fivefold increase in the perinatal mortality rate among poorly
controlled established diabetics. Treated gestational diabetics have the same
perinatal mortality as normoglycaemic controls. Congenital anomalies are the most
common cause of death (approximately 5%). Deaths from all causes except con-
genital abnormalities (40% of deaths) are falling. Perinatal wastage is 50% in the
two-year interval preceding the diagnosis, i.e., half of all perinatal deaths occur in
women who will become diabetic. Neonatal morbidity (respiratory distress,
hypoglycaemia, hypocalcaemia, polycythemia, jaundice or cardiomyopathy) occurs
in 30%-50% of newborns.

If a parent has type I diabetes, the risk of diabetes in the offspring is 1%-6%. The
risk for the offspring of a type II diabetic is for type II diabetes only. Maturity onset
diabetes in the young (MODY) is an autosomal dominant disorder, offspring and
siblings having a 50% risk of developing the disease.

Approximately 40%-50% of gestational diabetics will develop non-insulin
dependent diabetes (type II) in later life, the incidence rising to 70% in obese women.
An abnormal postnatal glucose tolerance test, maternal weight greater than 70 kg,
family history of diabetes and recurrence in a subsequent pregnancy are all risk
factors. Insulin treatment of gestational diabetics during pregnancy reduces the
incidence of diabetes in later life by 50%. The incidence of juvenile diabetes in their
offspring is increased 20-fold over the general population.

Thyroid disease

Maternal and fetal thyroid function in pregnancy

The placenta synthesises several glycoproteins with thyroid-stimulating activity.
Free thyroxine available to the tissues does not change in pregnancy in spite of
thyroid hyperplasia and a hepatic oestrogen-induced increase in thyroid binding
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globulin (Fig. 16.2). Although placental transfer of thyroid hormones is minimal,
iodine, antithyroid and other drugs (e.g., antihistamines, lithium, phenylbutazone,
sulphonylureas) freely cross the placenta causing goitre and hypothyroidism in the
fetus (Table 16.13).

The fetal hypothalamo-pituitary-thyroid system develops and functions
autonomously. Fetal thyroxine is synthesised by the end of the first trimester, the
thyroid becoming vulnerable to placental passage of goitrogens. Both thyroid stimu-
lating hormone (TSH) and thyroxine levels increase between 18 and 22 weeks, after
which TSH levels off, while thyroxine continues to rise until term. Because of a TSH
surge, physiological hyperthyroidism occurs after birth returning to normal within
a week.

Fig.2. Physiological changes in thyroid function in pregnancy

Table 16.13. Changes in thyroid function in pregnancy

Function Change

Renal tubular iodide absorption ~ Reduced

Urinary iodide excretion Doubled

Plasma iodide level Falls

Iodine uptake by thyroid Trebles

Thyroid binding globulin level Doubles (stimulated by E,)
Bound T,/T, level Increased

Free T4/T, level Decreased
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Goitre

Increased thyroxine synthesis during pregnancy makes greater demands on iodine
reserves. Thyroid gland hypertrophy (goitre) is particularly common in areas with
dietary iodine deficiency (e.g., up to 70% of pregnant women in Aberdeen). Provided
iodine intake is adequate (700 pg/day), no specific treatment is warranted. If TSH
levels are raised, thyroxine (2 pg/kg per day) reduces the size of the gland. Severe
uncorrected iodine deficiency in pregnancy may result in inadequate development
of the fetal neurological system, neonatal goitre and cretinism (lethargy, large tongue,
hoarse cry, coarse skin, pot belly and umbilical hernia). These conditions are pre-
vented by iodine treatment (in the form of iodised salt) before pregnancy.

Hypothyroidism

Hypothyroid women are often anovulatory and hence subfertile. About 1% of preg-
nancies are associated with hypothyroidism. Clinical features include dry skin,
coarse hair, constipation and paraesthesias. The fetal loss rate is twice that of
euthyroid women. Diagnosis is hampered by oestrogen-induced doubling of the
thyroid binding globulin concentration which leads to apparently adequate thyrox-
ine levels in the presence of low free thyroxine. The only definitive biochemical test
is measurement of free thyroxine by dialysis methods (Table 16.13 and 16.14).

Severe hypothyroidism is treated with replacement doses of thyroxine (2 pg/kg),
monitoring free thyroxine and TSH levels to adjust the dose. Breast feeding is not
contraindicated. In autoimmune thyroiditis, transplacental passage of TSH bind-
ing inhibitor immunoglobulins may cause neonatal hypothyroidism.

Hyperthyroidism

Untreated thyrotoxicosis causes anovulatory infertility. It occurs in 0.2% of pregnant
women. The clinical features (warm extremities, heat intolerance, tachycardia,
systolic flow murmur) are similar to those of normal pregnancy. Untreated
hyperthyroidism developing for the first time during pregnancy is associated with
a 50% fetal mortality rate. Diagnosis is hampered by physiological alterations in
biochemical tests (Table 16.14). An elevated free thyroxine index can be normal in
pregnancy. In the presence of clinical thyrotoxicosis a grossly elevated level confirms

Table 16.14. Changes in thyroid function tests in pregnancy

Test Normal pregnancy Hypothyroid Hyperthyroid
T;RU <10% Increased Decreased
RIA Total T, (mmol/T) 90-200 Decreased Increased
RIA Total T, (ng/dl) 50% increase Decreased Increased
Free T, (pmol/l) Unchanged

Free T; (pmol/l) Unchanged

FT41 =T, x T,RU Unchanged Decreased Increased

RIA = radioimmunoassay.
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the diagnosis. In borderline cases elevated free thyroxine levels are diagnostic. If
this is unavailable, a thyrotrophin releasing hormone test is performed: hyper-
thyroidism is diagnosed if the pituitary is unable to release TSH in response to a
200 pg intravenous dose of TRH (a flattened response).

The disease is controlled by 15 mg carbimazole (or 150 mg propylthiouracil)
thrice daily, reducing the dose to one-third after two weeks. This minimises the risk
of neonatal goitre and hypothyroidism resulting from transplacental passage of the
drugs. Alternatively, a slightly larger dose of antithyroid drugs can be combined
with thyroxine as a sizeable proportion of the latter crosses to the baby.
Agranulocytosis occurs in 0.01%-0.02% of users: this reverses on stopping the drug.
As the disease often becomes less severe during pregnancy, some would advocate
stopping therapy in the third trimester. Close observation is essential to avoid a
thyroid crisis in the puerperium. Thyroid crisis is treated with beta blockers and
carbimazole. Breast feeding is contraindicated if the mother is taking more than 20
mg carbimazole. Thyroidectomy is rarely necessary in pregnancy except for severe
pressure symptoms; radioactive iodine is contraindicated altogether.

In 10% of cases of Grave’s disease, maternal serum IgA antibodies (long-acting
thyroid stimulator and thyroid receptor antibodies) cross the placenta, causing fe-
tal and neonatal thyrotoxicosis. Treatment is with propranolol and carbimazole.

Postpartum thyroiditis

Hypothyroidism and a firm goitre in a previously hyperthyroid patient suggests
the diagnosis. It may be a rebound phenomenon, the new mother producing thy-
roid antibodies after the immunosuppressive effect of pregnancy is removed.
Treatment is with thyroxine for 4-6 months, after which spontaneous remission
often occurs.

Adrenal disease

Cortisol and aldosterone increase in pregnancy under the influence of oestrogen-
induced stimulation in binding globulin and renin secretion respectively.

Cushing’s syndrome

By causing infertility, adrenocortical hyperfunction from whatever cause is exceed-
ingly rare in pregnancy. Clinical features include acne, striae, weight gain, oedema
and weakness, all of which may occur in normal pregnancy. Diagnosis is hampered
by pregnancy-induced changes in free and bound cortisol levels. The diagnosis is
excluded if the morning plasma cortisol can be suppressed to less than 5 mg/dl
following administration of dexamethasone the night before (the dexamethasone
suppression test). Therapy depends on the primary cause. ACTH secreting pitui-
tary adenoma (Nelson’s syndrome) may complicate bilateral adrenalectomy, which
is best avoided. Microsurgery for a pituitary adenoma may be required if it expands
upwards causing blindness; visual fields should be checked regularly. Exploratory
surgery after computed tomography may be required if an adrenal tumour is sus-

pected. Medical treatment with the serotonin antagonist cyproheptadine decreases
ACTH activity.
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Abortion, diabetes and hypertension with consequent growth retardation,
placental insufficiency, premature labour and intrauterine death are recognised preg-
nancy complications. The fetal loss rate is up to 40%. Adrenal failure is a risk in the
newborn. Lactation is discouraged in patients taking cyproheptadine.

Congenital adrenal hyperplasia

Delayed menarche and subfertility occur in these patients. Steroid treatment
suppresses ACTH oversecretion in women with 21- or 11-hydroxylase deficiency.
Therapy is continued in pregnancy and supplemental doses are given in labour.
Inadequate treatment in pregnancy may cause virilisation or pseudo-
hermaphroditism in female offspring. Teratogenesis is not a problem with steroid
replacement therapy. Pregnancy outcome is generally good. Autosomal recessive
inheritance is reflected in a one in four risk of the disease in the offspring, rising to
one in two if the partner is a carrier (one in 200-400). Prenatal diagnosis is possible.

Addison’s disease

Untreated patients are often amenorrhoeic and infertile. Clinical features (tired-
ness, nausea, vomiting, hyperpigmentation) overlap those of pregnancy. The diag-
nosis is confirmed by a low plasma cortisol level which does not rise 30 minutes
after 0.25 mg intramuscular Synacthen and high endogenous ACTH. Vomiting,
infections and the stress of labour carry serious maternal risk in the untreated
patient. Treatment with replacement doses of hydrocortisone (30 mg) and 9-alpha-
fluorohydrocortisone (0.1 mg) reduces maternal and fetal risk, of which growth
retardation is the most significant. Delivery requires supplemental doses of
hydrocortisone.

Phaeochromocytoma

Phaeochromocytoma is an adrenal medullary tumour (90% are unilateral) which
may present with sustained or intermittent hypertension, convulsions or symp-
toms of thyrotoxicosis or diabetes. The diagnosis is confirmed by elevated levels of
24 h urinary vanillymandelic acid or metanephrines and plasma catecholamines.
Hypertension is controlled with alpha blockade (e.g., phentolamine) followed by
betablockade (e.g., propranolol). Surgical removal after localisation with computed
tomography is required. The maternal and fetal mortality of this rare tumour are
48% and 58% respectively.

Primary aldosteronism (Conn’s syndrome)

Unexplained hypokalaemia in hypertensive patients should raise suspicion of this
rare disease in pregnancy. Elevated plasma aldosterone levels in the face of
suppressed plasma renin activity confirm the diagnosis. The condition generally
improves as pregnancy advances, as the increased glomerular filtration rate results
in increased sodium excretion.
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Pituitary disease

Pituitary tumours

Prolactin and growth hormone-secreting tumours may be chromophobic or acido-
philic; ACTH-secreting tumours are acidophilic when stained with haematoxylin
and eosin.

Prolactin-secreting microadenomas are now eminently treatable with
bromocriptine which may be continued during the resulting pregnancy. There is
no increase in the rate of abortion, congenital abnormality or multiple pregnancy
in treated women. Serial prolactin measurements and visual field testing (for
bitemporal hemianopia) is essential to detect pituitary fossa enlargement (in 1%-
5% of pregnant patients). This complication regresses after delivery. Bromocriptine,
hydrocortisone or dexamethasone therapy as well as yttrium-90 implants and pi-
tuitary surgery are all possible during pregnancy. Labour generally starts and pro-
ceeds normally. Breast feeding does not cause pituitary tumours to enlarge, but
prolactin levels do not rise on suckling.

Acromegalics, whether treated or not, rarely become pregnant. As in prolacti-
nomas, pregnancy induced tumour expansion can cause hypopituitarism by
compression of other pituitary cells, visual field defects and raised intracranial
pressure. The management is as for prolactinomas. Gestational diabetes is a risk.
Although growth hormone does not cross the placenta, the infant may be growth
retarded or macrosomic.

Isolated growth hormone deficiency does not interfere with pregnancy, fetal
growth (because of human placental lactogen, the growth hormone of pregnancy)
or lactation.

Hypopituitarism

The anterior pituitary doubles in size during pregnancy. Apart from the pressure
effects of other pituitary tumours, avascular necrosis of the anterior pituitary and
permanent hypopituitarism may be caused by severe postpartum haemorrhage
(Sheehan’s syndrome). Insulin dependent diabetics may develop antepartum pitui-
tary infarction. Pregnancy outcome after treated hypopituitarism is often success-
ful. In untreated cases, abortion, stillbirth and maternal death may result.

Diabetes insipidus

The incidence of diabetes insipidus in pregnancy (one in 15 000) is about the same
as in the general population. It may be idiopathic or caused by tumour expansion
or skull trauma. Vascular anastomoses protect the posterior pituitary from avascular
necrosis. Pregnancy may worsen the condition. Treatment is with synthetic
vasopressin analogues.

Acute abdominal pain in pregnancy

Obstetric (e.g., placental abruption) and gynaecological causes (e.g., early preg-
nancy complications, fibroid degeneration) of abdominal pain in pregnancy are
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not considered here. Pressure symptoms (fetal movements, head engagement,
abdominal wall distension) and Braxton Hicks contractions (irregular in intensity
and frequency) are common causes of pain in the third trimester. The most impor-
tant renal cause of abdominal pain is pyelonephritis. Vascular accidents (e.g., in
sickle cell crisis), malignant disease and porphyria are rare causes of abdominal pain
in pregnancy. The following conditions may occur at any time during pregnancy.

Acute appendicitis

Acute appendicitis is the most common non-obstetric surgical emergency occur-
ring in 0.01% of all pregnancies; it is not commoner in pregnancy. Differential di-
agnosis from pyelonephritis, cholecystitis, ruptured ovarian cyst, degenerating
fibroid, ectopic pregnancy, placental abruption, mesenteric adenitis, inflammatory
bowel disease, intestinal obstruction and diverticulitis may be difficult.

The position of the appendix will determine the location of pain and tenderness
on examination. Rebound tenderness is absent in one third of patients in the third
trimester. Laparoscopy (in the first trimester) and/or laparotomy are indicated re-
gardless of the gestational age. A midline, paramedian or muscle splitting incision
over the point of maximum tenderness is generally adequate in the second half of
pregnancy. Simultaneous caesarean delivery for obstetric reasons has no additional
morbidity. Broad spectrum intravenous antibiotics and peritoneal drainage are re-
quired for perforation, peritonitis or abscess formation.

Uncomplicated appendicitis is associated with a 5% risk of spontaneous abor-
tion or preterm labour. Maternal mortality (10%) and perinatal loss (30%-40%)
are significantly higher if perforation and peritonitis occur.

Ureteric obstruction

Renal and ureteric calculi are the major causes of ureteric colic, occurring in 0.03%
of pregnancies. Rarer causes include congenital obstruction, tumours (papilloma,
carcinoma), trauma and retroperitoneal fibrosis. Ultrasound may demonstrate
unilateral dilatation of the collecting system. If the diagnosis is still in doubt a one
shot pyelogram is permissible in pregnancy. Analgesia and a high fluid intake may
help as 50% of stones pass spontaneously. Any infection is treated with the appro-
priate antibiotics. Surgical intervention is required in 5% of cases (Table 16.6).

Acute pancreatitis

Acute pancreatitis is not commoner in pregnancy; it occurs in 0.01%-0.001% of
births. Related and possibly causative factors in pregnancy include biliary tract
disease (35%), pre-eclampsia (10%), viral infections (5%), acute fatty liver, drugs
(tetracyclines or thiazides) and alcoholism. The remaining cases are of unknown
aetiology.

Symptoms and signs (nausea, vomiting, epigastric pain radiating to the back,
fever and shock),diagnostic tests (elevated amylase and glucose, polymorphonuclear
leucocytosis, hypocalcaemia, methaemalbuminaemia and hyperlipidaemia) and
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treatment (analgesia, nasogastric suction, correction of fluid and biochemical dis-
turbances and occasionally laparotomy) are similar to that in non-pregnant pa-
tients.

Uncomplicated pancreatitis is generally self-limiting but in most cases (50%-
70%) it recurs in a chronic or relapsing form. The presence of shock especially in
the third trimester increases the maternal and perinatal mortality to 30%-40%.
Although uncommon in pregnancy, complications such as duodenal ileus,
pseudocysts, haematemesis, pleural effusion, acute renal failure and coagulation
disorders are associated with an 80% mortality rate. Termination of pregnancy has
no effect on maternal survival.

Acute intestinal obstruction

Adhesions are the most common cause of intestinal obstruction, followed by
volvulus, hernia and tumour. Obstruction is most likely in the second half of preg-
nancy as the uterus becomes an abdominal organ. Although symptoms such as
nausea, vomiting, abdominal pain, distension and constipation occur in normal
pregnancy, intestinal obstruction is a possibility when they occur simultaneously.
Distended loops of bowel are seen on plain abdominal radiograph. Laparotomy
should be carried out if correction of fluid and electrolyte balance and nasogastric
decompression are not immediately successful.

Malignant disease

Malignant disease occurs in 0.01% of pregnancies. With the exception of malignant
melanoma, pregnancy does not usually affect the natural history of cancer.
Transplacental passage of metastases to the fetus is rare. The patient should be treated
as though she were not pregnant. Systemic chemotherapy may have teratogenic
effects and radiotherapy almost always leads to fetal death and abortion.

Carcinoma of the cervix in pregnancy is covered on p.203. Cancer of the vulva,
vagina and endometrium are extremely rare in pregnancy. These and other rare
tumours are described in Table 16.15.

Ovarian cancer

Approximately 2% of ovarian tumours in pregnancy are malignant (one in 8000-
20 000 pregnancies). The diagnosis is suggested by pelvic examination and ultra-
sound (ovarian mass larger than 5 cm with variable consistency) and confirmed
histologically. In pregnancy, the distribution is epithelial (45%), germ cell (33%),
gonadal stromal (14%), metastatic tumours (6%) and rarely sarcomas (2%).
About 90% of functional cysts will regress spontaneously by the second trimes-
ter. All remaining ovarian masses should be removed at exploratory laparotomy
through a midline incision. Most ovarian malignancies in pregnancy are diagnosed
at Stage I. Minimal therapy in early pregnancy is ovarian cystectomy or
oophorectomy and biopsy of the other ovary with peritoneal washings. If disease is
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advanced (one third are Stage III or IV at diagnosis), bulk-reducing surgery fol-
lowed by aggressive chemotherapy are essential. In the third trimester exploratory
surgery may be combined with caesarean section if the fetus is viable.

There is a variable risk of abortion (depending on the gestational age), torsion
(10%), rupture (8%), intracystic haemorrhage (5%) and obstructed labour. The
overall 5-year survival rate in ovarian cancer is 75%; as in non-pregnant women it
is related to the stage and histological type of tumour.

Breast Cancer

Breast cancer occurs in 0.03% of pregnancies. It is three times more likely in women
over 35 and 5-10 times more likely if a first degree relative has it. Treatment is
either by simple mastectomy and lymph node dissection or lumpectomy with lymph
node sampling, followed by chemotherapy or radiotherapy if nodes are positive. A
short delay prior to treatment in the second trimester while awaiting fetal viability
is permissible. Breast feeding is generally discouraged. A 2-3-year interval is
recommended between therapy and subsequent pregnancy.

Women with small (less than 2 cm) and localised tumours have an 85% five-year
survival, falling to 25% if lymph nodes are positive (in 50%-60% of patients). In
spite of being hormone sensitive, therapeutic abortion does not improve the chance
of cure in ovarian cancer, but it may be necessary after chemotherapy.

Skin disease

Physiological changes during normal pregnancy

Apart from chloasma and alinea nigra, other localised areas of hyperpigmentation
(areola, axilla, perineum and pre-existing naevi) are common in pregnancy even in
those with a fair complexion. Vascular changes, e.g., spider angiomas (60%),
haemangiomas (5%) and palmar erythema also occur. Striae develop in 90% of
pregnant women; they tend to be familial. Nails become soft and brittle. Increased
sweat and sebum excretion occur in the third trimester of pregnancy. More hair
follicles enter the active phase (anagen) of growth during pregnancy creating thicker
hair. The resting phase (telogen) starts soon after delivery, causing hair to fall for
several months (telogen effluvium). There is no treatment; reassurance is all im-
portant as hair density returns to normal spontaneously.

Pruritus gravidarum

Intense pruritus usually localised to the abdomen may occur in late pregnancy,
remitting after delivery. Most cases are related to intrahepatic cholestasis, when
preterm labour and low birth weight are more common. Other causes include in-
festations (scabies, lice), acute hepatitis, drug reactions and chronic diseases. Treat-
ment is with emollients and antihistamines if required. Cholestyramine binds bile
salts and may help symptomatically.
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Pruritic urticarial papules and plaques of pregnancy

This harmless disorder is among the commonest itchy skin conditions of pregnancy.
Seventy five percent of cases occur in primigravidae; recurrence is rare. Erythe-
matous papules and urticaria-like swollen plaques occur on the abdomen and limbs,
but not the face. Topical corticosteroids and antihistamines may help, but the dis-
ease promptly clears after delivery.

Herpes gestationis

This rare (one in 3000-5000 pregnancies) blistering disease (unrelated to the her-
pes virus) is clinically similar to bullous pemphigoid and severe erythema
multiforme. It appears in the second and third trimester of pregnancy, occasionally
improving before delivery. It presents with intense pruritus and papules (urticaria-
like) which become vesicles and bullae within a few days, spreading over the whole
skin surface. Crusting eventually occurs and healing is usually without scars. Treat-
ment is with steroids. Infants may be affected transiently and they are often small
for dates. Recurrence during subsequent pregnancies (in the first trimester) or with
oral contraceptive use is common.

Prurigo gestationis

Skin changes resulting from scratching and excoriation are called prurigo. Grouped
excoriated papules occur on the abdomen and extensor surfaces of limbs, usually
between 25 and 30 weeks’ gestation, most commonly in atopic women. The aetiol-
ogy is unknown, but there is no apparent risk to the mother or fetus. Symptomatic
treatment is with topical corticosteroids and antihistamines.

In a subgroup of patients, widespread papular lesions may occur instead. Fetal
mortality may be higher in this group. High dose systemic corticosteroids are gen-
erally given although most cases improve postpartum. Recurrence in subsequent
pregnancies often occurs.

Impetigo herpetiformis

Painful red plaques studded with sterile pustules accompanied by painful oral le-
sions and systemic effects (fever, arthralgia, splenomegaly and leucocytosis) may
progress rapidly in pregnancy. The aetiology is unknown. The high maternal mor-
tality demands treatment with systemic steroids and antibiotics for secondary in-
fection. The disease may recur after pregnancy.

Chronic skin disorders in pregnancy

The effect of pregnancy on chronic skin disorders is summarised in Table 16.16.
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Haematological disorders

Worldwide, haematological disorders account for a large proportion of morbidity
during pregnancy. Alterations in normal haematological values (Table 16.17) include
a 25% increase in red cell mass and “physiological” fall in haemoglobin and
haematocrit due to a disproportionate rise in plasma volume. The total volume of red
cells in the circulation falls at delivery, reaching non-pregnant values 3 weeks later.

Anaemia

Anaemia in pregnancy is defined by a haemoglobin concentration less than 10 g/dl.
It may be due to pre-existing causes or it may occur for the first time during
pregnancy because of (a) deficient red cell production due to poor diet and/or the
demands of the pregnancy on iron and folic acid stores, (b) chronic repeated blood
loss, and (c) haemolysis of red blood cells. Three quarters of all cases are due to
iron deficiency.

Most women are asymptomatic and escape detection unless routine screening
for haemoglobin and red cell indices is performed regularly during pregnancy.

Iron deficiency anaemia

Many women begin pregnancy with a deficiency of iron in their body stores due to
previous pregnancies, menstrual loss and poor diet. Iron deficiency anaemia occurs
in approximately 10% of pregnant women in the UK. Its main causes are dietary
deficiency (insufficient to cope with fetal iron requirements and uterine growth)
and rarely poor iron absorption from the gut. In developing countries chronic blood
loss (e.g., due to chronic hookworm infestation) is a major cause of iron deficiency
anaemia.

Total iron requirements double in pregnancy from 3 to 6 mg/day. This requires a
dietary intake of 60 mg of elemental iron equivalent to ferrous sulphate (300 mg),
ferrous fumarate (200 mg) or ferrous succinate (100 mg) per day, since only 10% of
it is absorbed through the gut.

Table 16.17. Alteration in normal haematological values during pregnancy (note that
coagulation factors II, VII, IX, X, XII and fibrinogen also increase during pregnancy)

Prepregnancy  Pregnancy value

Red cell mass (ml) 1400 1640 (18% increase)
Plasma volume (ml) 2600 3850 (45% increase)
Haemoglobin (g/dl) 12-14 10-12

Haematocrit 40% 35%

Mean cell volume (fl) 83-85 85-88

Mean cell haemoglobin (pg) 28-29 29

Mean cell haemoglobin concentration (g/dl) 33 34

White blood cells 5.5-6 7-10

Platelets (/ul) 200 000 97 000-150 000

ESR (mm) <20 40-100
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The diagnosis of iron deficiency anaemia is based on a haemoglobin of 10 g/dl
or less together with hypochromia (low mean corpuscular haemoglobin and mean
corpuscular haemoglobin concentration), microcytosis (low mean corpuscular
volume) and reticulocytosis on a blood film; serum iron (<60 pg/dl), ferritin
(<10 ng/dl) and transferrin saturation (<15%) are low. The total iron binding ca-
pacity increases to compensate, but this may be inaccurate because the pregnancy-
induced rise in oestrogen and progesterone stimulates transferrin production.
Serum ferritin accurately reflects total body iron; it is also an acute phase reactant
and may be elevated in chronic liver disease or inflammatory states.

Mild iron deficiency anaemia does not adversely affect pregnancy; infants born
to such mothers are seldom iron deficient themselves. However, women who do
not receive iron supplements have no stores at the end of pregnancy. If they are also
lactating they may remain iron deficient. Severe anaemia increases the risk of fetal
death, preterm labour and low birth weight as well as aggravating maternal risk
from blood loss at delivery.

Iron deficiency anaemia is preventable by eating foods with a high iron content.
Some authorities prefer to routinely supplement the diet with iron on the grounds
that dietary iron alone is inadequate to meet the requirements of pregnancy; others
prefer to give iron only to those who are anaemic. Iron is absorbed equally well
from any of the salts, though some may be better tolerated than others. Absorption
is maximal if supplements are given 30 minutes before meals. Adequate treatment
increases the haemoglobin concentration by 1 g/dl per day. Failure of iron defi-
ciency anaemia to respond within 2-4 weeks is often due to non-compliance be-
cause of unacceptable side-effects (gastric symptoms, constipation or diarrhoea).
Rarely parenteral iron (iron dextran or iron sorbitol 50 mg/ml) is necessary; its use
is limited by the risk of anaphylaxis. Blood transfusion may be required for severe
anaemia in the last month of pregnancy.

Megaloblastic anaemia

Folic acid deficiency is the major cause of megaloblastic anaemia in pregnancy;
vitamin B,, deficiency is very rare except in developing countries or strict vegetar-
ians. Risk factors for folic acid deficiency include multiple or closely spaced preg-
nancies, haemolytic anaemia, phenytoin therapy and malabsorptive disorders.

Folic acid is essential for cell growth and division. Daily folic acid requirements
increase threefold during pregnancy and lactation to meet increased maternal and
fetal needs. Folic acid deficiency may cause severe symptomatic anaemia (pallor,
breathlessness) in women with other signs of malnutrition. The haemoglobin is
low with a macrocytosis. There may be leucopenia and hypersegmentation of the
white cells and thrombocytopenia. Normal or elevated serum iron and depressed
serum folate as well as megaloblasts in a bone marrow aspirate are diagnostic.

Prevention is by encouraging a diet high in folic acid (liver and green veget-
ables) as well as routine folate supplements (0.3-0.5 mg/day). There is a small risk
that, while correcting the anaemia of vitamin B,, deficiency, folic acid therapy may
allow subacute combined degeneration of the cord to progress. Proven folic acid
deficiency requires a higher oral or intramuscular dose (5-10 mg/day). The response
is monitored by a rise in the reticulocyte count after 2-3 days.

Apart from prevention of megaloblastic anaemia there is no evidence that folic
acid supplements prevent obstetric complications. Periconceptual vitamin supple-
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ments (which include folic acid) reduce the risk of recurrence in women who have
had a previous child with a neural tube defect.

Haemoglobinopathies

The haemoglobinopathies are the commonest inherited (autosomal recessive) dis-
eases worldwide. They include the thalassaemias (alpha and beta) which result from
reduced globin synthesis, and haemoglobin variants (sickle cell trait, sickle cell
disease and sickle cell/HbC disease) due to structural globin abnormalities.

Each molecule of normal haemoglobin consists of a haem complex surrounded
by paired alpha and beta globin chains. Normal adult blood also contains Hb A2
(2%) which has 2 alpha and 2 delta chains and Hb F (< 1%) which has 2 alpha and
2 gamma chains. Separate genes control the production of the alpha (4 genes), beta,
delta and gamma chains (2 genes each). Sixty five percent of haemoglobin is syn-
thesised in the nucleated red cells and the remainder in the reticulocytes.

1. Alpha thalassaemia major is commonest in South East Asia. No alpha chains
are made but a tetramer of gamma chains (Hb Barts) is formed in utero. Fetal
hydrops due to severe anaemia is usually fatal. Risks to the mother include pre-
eclampsia and difficult vaginal delivery due to the enlarged placenta and
macrosomic fetus.

In alpha thalassaemia minor (trait) there is deletion of one (alpha 2) or two
(alpha 1) genes. These women do not make any abnormal haemoglobin but
may become very anaemic during pregnancy. They are distinguished from those
with iron deficiency by the red cell indices. There is no change in the mean
corpuscular haemoglobin concentration in spite of large reductions in the mean
corpuscular volume and mean corpuscular haemoglobin, more striking in alpha
1 than alpha 2 thalassaemia. Genetic counselling and prenatal diagnosis are
possible. Regular oral iron and folate supplements are essential during preg-
nancy but parenteral iron is contraindicated as it may cause iron overload.
Haemoglobin H disease occurs when only one functional alpha gene is inher-
ited. Tetramers of the beta chain are formed and the proportion of HbF rises to
30%. The patients have chronic haemolytic anaemia and a normal life expect-
ancy. Daily folate supplements are necessary to meet the demands of the
increased marrow turnover. Women will transmit either alpha 1 or alpha 2
thalassaemia to their offspring.

2. Beta thalassaemia results when defective beta globin genes are inherited.
Thalassaemia may be minor (trait) when one gene is abnormal or major
(homozygous) when both genes are abnormal. The overall carrier rate in the
UK is one in 10 000 but it rises to 14% in the Cypriot population in London.
Apart from women of Mediterranean origin, it is also common in the immi-
grant Asian and black population. All such women should be screened by
haemoglobin electrophoresis and a blood film to detect carriers. If their part-
ner also proves to be a carrier, genetic counselling and prenatal diagnosis should
be offered as their offspring have a 25% chance of inheriting thalassaemia major.

Women with thalassaemia minor are often anaemic. The blood film and red
cell indices resemble those of iron deficiency (low mean corpuscular volume
and mean corpuscular haemoglobin with normal mean corpuscular haemo-
globin concentration) but their serum iron and ferritin levels are high. The
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relative lack of beta chains results in increased Hb A2 and sometimes Hb E
These women require the usual oral iron and folate supplements during preg-
nancy but parenteral iron is contraindicated as it may cause iron overload. Blood
transfusion may be necessary. There is no significant increase in maternal or
fetal morbidity.

Regular transfusion and iron chelation therapy is required to prevent anae-
mia, congestive cardiac failure, bone deformities and the effects of iron over-
load, e.g., haemosiderosis in thalassaemia major. These children usually sur-
vive into young adulthood, but puberty is often delayed and pregnancy is rare.
If it does occur, folate but never iron supplements should be taken.

The double heterozygote for haemoglobin S and beta thalassaemia is clini-
cally more severe than either of the traits alone, the severity depending on the
proportions of Hb S and Hb A. The sickledex test detects Hb S rapidly without
false negative results but the variants of haemoglobin can only be distinguished
by electrophoresis.

3. Sickle cell disease is most common in black people. Sickle cell anaemia occurs
in 0.3% of the black population of the US and 10% of this population is
heterozygous for the Hb S gene. In the UK (London) the equivalent figure is 9%
in Caribbean women and 17% in those of direct African origin. Women with
sickle cell trait are at increased risk of bacteriuria and pyelonephritis during
pregnancy, but their maternal and perinatal mortality is unchanged. They are
generally asymptomatic and not anaemic. Adequate oxygenation during anaes-
thesia is essential. Cord blood should be checked for Hb S.

In haemoglobin S, a glutamine residue replaces a valine at position 6 on the
beta chain. The Hb S molecule changes in shape when reduced, distorting red
cells which in turn block the microvasculature and may cause painful infarction.
Sickling may be precipitated by acidosis, dehydration, low oxygen tension, fe-
ver, infection or severe stress. The efficacy and safety of hyperbaric oxygen,
plasma expanders, vasodilators or anticoagulants in the prevention of sickling
is questionable. Meticulous antenatal care, prevention of infection and adequate
hydration are important. These women are at risk of anaemia, abortion, pre-
eclampsia, infection, premature labour and painful sickling crises during preg-
nancy, particularly if there is 50% or more of Hb S present. They have no Hb A
but the risk of sickling is increased by the presence of Hb C and decreased by
that of Hb F. Management includes pain control, treatment of infections and
regular transfusions if the haemoglobin drops below 9 g/dl aiming to keep the
proportion of Hb A at 60%-70% of the total. Spontaneous labour is not
contraindicated but some prefer elective caesarean section. Oxytocin and epi-
dural anaesthesia are safe. Anoxia, infection, hypotension and dehydration
should be avoided during anaesthesia and labour. Tourniquets should not be
used and prophylactic antibiotics are recommended by some. The perinatal
mortality rate is increased threefold but the maternal mortality rate is falling.

4. Homozygous haemoglobin Hb C disease is rare (1:4500 black Americans). Low-
grade anaemia and occasionally bone and abdominal pain may occur but are
not as severe as in sickle cell disease. The morbidity and mortality associated
with pregnancy is not increased. Haemoglobin C trait is a benign condition
causing no obstetric problems. Anaemia is rare. Sickle cell-haemoglobin C
disease occurs with the same frequency as sickle cell anaemia in black Ameri-
cans. Haemoglobin electrophoresis reveals approximately 60% Hb C and 40%



Maternal Diseases in Pregnancy 125

Hb S. Painful sickling crises may occur especially in the puerperium. Manage-
ment is the same as that of sickle cell disease.

Haemolytic anaemia

The clinical and laboratory features of haemolytic anaemia are summarised in Table
16.18. The most common inherited (X-linked) enzyme defect is glucose-6-phosphate
dehydrogenase deficiency, occurring in up to 30% of women of Mediterranean
origin, but also in black and Asian women. Over 100 variants of the enzyme are
now recognised. The enzyme is needed to keep glutathione reduced and maintain
stability of the red cell membrane. Infection and a variety of oxidant drugs, e.g.,
aspirin, sulphonamides, nitrofurantoin and antimalarials, may cause red cell
haemolysis. The affected neonate with haemolytic anaemia is at risk of
hyperbilirubinaemia and kernicterus. Autoimmune haemolytic anaemia may be
primary or secondary to systemic lupus erythematosus, lymphoid malignancies or
drug reactions. The diagnosis is suggested by an elevated reticulocyte count, lac-
tate dehydrogenase and bilirubin levels and a decrease in unbound serum
haptoglobin. The presence of red cell antibodies is detected by the direct Coombs’
test. Inmunoglobulin M-mediated autoimmune disease poses no risk to the fetus,
but most cases are the result of IgG antibodies which cross the placenta and may
cause haemolytic anaemia, leucopenia and thrombocytopenia in the fetus. Fetal
monitoring is essentially similar to that in rhesus disease. Corticosteroids are indi-
cated for severe symptomatic anaemia in the mother. It may be difficult to cross
match blood for transfusion. These patients have increased folate requirements in
pregnancy (1-3 mg/day).

Aplastic anaemia

Aplastic anaemia is rare in pregnancy. It presents with pancytopenia. Markedly
hypocellular bone marrow is diagnostic. Pregnancy may exacerbate marrow de-
pression and some cases remit spontaneously after termination.

Coagulation disorders

Table 16.19 lists the results of diagnostic tests in various haemostatic disorders.

Table 16.18. General features of haemolysis

Clinical Pallor, jaundice (mild, fluctuating), splenomegaly, pigment gallstones, leg ulcers

Laboratory 1. Increased red cell breakdown: unconjugated bilirubinaemia. urobilinogen
and stercobilinogen increased, haptoglobins absent or reduced
2. Increased red cell production: reticulocytosis and bone marrow erythroid
hyperplasia

3. Damaged red cells: microspherocytes. Increased osmotic fragility, shortened
red cell survival
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Thrombocytopenia

The main causes of thrombocytopenia in pregnancy are disseminated intravascular
coagulation and idiopathic thrombocytopenic purpura. Rarely severe megaloblastic
anaemia and marrow depression secondary to drugs, toxic chemicals and malig-
nancy can cause a low platelet count.

Idiopathic thrombocytopenic purpura is an autoimmune disease largely affect-
ing young women of reproductive age, in which IgG antibodies are directed against
the plateletsleading to their sequestration and destruction in the reticuloendothelial
system. The diagnosis is based on finding thrombocytopenia with normal red and
white cell counts and increased megakaryocytes in the bone marrow. The effect of
pregnancy on idiopathic thrombocytopenic purpura is variable; those with active
disease before conception are more likely to have haemorrhagic problems than those
in remission prior to pregnancy. The fetus is vulnerable to the transplacental ef-
fects of the autoantibodies which may cause fetal and neonatal thrombocytopenia,
even in mothers who were in remission during pregnancy. The major risk is
intracranial haemorrhage which results in a neonatal mortality rate of 5-10%.
Maternal morbidity and mortality are secondary to haemorrhage during and after
delivery. Treatment is with steroids when the platelet count drops below 20 x 10%/1.
Alternatives include plasmapheresis, immunosuppressive agents and immune
globulin with platelet transfusions. Splenectomy is best avoided in pregnancys; it is
associated with a tenfold increase in the maternal mortality rate. Most recommend
caesarean delivery for patients with high levels of circulating antiplatelet antibodies
and/or if the fetal scalp platelet count is below 5 x 10%/1. Some recommend a short
course of corticosteroids and high dose immune globulin prior to delivery. Platelet
transfusions are usually given to reduce the risk of surgical haemorrhage. If vaginal
delivery is undertaken, soft tissue injury is best avoided.

Congenital bleeding disorders

Haemophilia A (deficiency of factor VIII) is a sex-linked recessive disorder which
affects half the male offspring of female carriers. It occurs in one in 10 000 of the
general population. There is a high mutation rate and in approximately 30% of
cases there is no family history. Up to 85% of carriers have a reduced ratio (< 0.7) of
factor VIII coagulant activity to factor VIII related antigen (also known as von
Willebrand factor). This is most reliably determined prior to pregnancy, carriers
being offered the option of prenatal diagnosis using direct analysis of DNA in fetal
blood. Adequate levels of factor VIII can be achieved by giving either cryoprecipitate
or factor VIII concentrates. Atraumatic vaginal delivery is preferred.

Factor IX is a vitamin K-dependent clotting factor essential to the intrinsic clotting
mechanism. Apart from haemophilia B, low levels of factor IX coagulant clotting
factor are also found in liver disease, vitamin K insufficiency (e.g., haemorrhagic
disease of the newborn) and in the course of warfarin therapy. Haemophilia B (also
known as Christmas disease) is clinically indistinguishable from haemophilia A
although one seventh as common. Prenatal diagnosis is possible. No specific
treatment is necessary during pregnancy as factor IX levels tend to rise. Haemor-
rhage is unusual; it is best treated with fresh frozen plasma.

Von Willebrand’s disease is an autosomal dominant (sometimes recessive) in-
herited condition affecting both males and females. It accounts for approximately
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10% of all inherited coagulation disorders and consists of a combination of defective
platelet adhesion and lack of coagulation factor VIII. Levels of factor VIII coagulant
increase normally in pregnancy and determine the likelihood of bleeding which is
greatest in the puerperium. It can be treated with fresh frozen plasma or
cryoprecipitate to keep the factor VIII coagulant level at 50% or higher. Von
Willebrand’s disease does not increase maternal mortality or fetal loss. Prenatal
diagnosis is possible but seldom necessary.

Thrombotic disorders

Pregnancy itself may be considered a secondary thrombotic disorder with increases
in fibrinogen and factors VII, VIII and X. Antithrombin III deficiency is a primary
thrombotic disorder which occurs in one in 2000 of the population. Antithrombin
I11 is the major inhibitor of the serine protease coagulation factors II, IX, X and XII.
Women with hereditary antithrombin III deficiency are at increased risk of blood
clotting during pregnancy. They can be managed with infusions of antithrombin
III concentrate (or fresh frozen plasma) potentiated by subcutaneous heparin at
the time of delivery.

Haematologic malignancies

The incidence and course of these diseases in pregnancy are summarised in Table
16.15.



Chapter 17

Normal Labour

Mechanisms and Course of Labour

Labour is diagnosed when regular painful uterine contractions effect progressive
cervical dilatation. Passage of blood-stained mucus (the show) usually occurs early
in labour and the membranes rupture late in the first stage. The rate of cervical
dilatation is plotted as a sigmoid curve with a latent phase from 0 to 3 cm, followed
by an active phase until delivery. In primiparae the cervix dilates at 1-2 cm/h between
1 and 5 cm and 2-3 cm/h between 5 and 10 cm. Progress is judged by dilatation of
the cervix and descent of the presenting part (station), i.e., its relationship to the
ischial spines, and not on the frequency (normally once every 2-3 min), duration
(normally 30-60 s) or intensity of the contractions or whether the membranes have
ruptured. Normal labour involves the coordinated action of powers (uterine con-
tractions), passage (bony and soft) and passenger (size, presentation and position
of fetus(es)).

Uterine activity

Myometrial oxytocin receptors (but not maternal oxytocin levels) increase at term.
The net effect is stimulation of myometrial activity. Contractions usually arise in
the cornua and spread peristaltically from cell to cell; myometrial cells have in-
creased gap junctions facilitating synchronization.

External tocography (manually or by external pressure transducer) detects
changes in the anteroposterior diameter of the abdomen and is used to monitor the
frequency and duration but not the intensity of contractions. Internal tocography
utilising a transducer-tipped catheter provides good quality recordings but carries
a small risk of infection and fetal injury. Intrauterine pressure measurement is not
useful with normal cervimetric progress. Its role is limited to labour in women
with previous caesarean section, breech presentation and grand multiparae espe-
cially if oxytocin is to be used.
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Labour does not progress adequately unless uterine contractions exceed baseline
tone (normally 0.7-1.3 kPa) by at least 2 kPa. The active contraction area (area
under the pressure curve above baseline tone) correlates better than any of the other
parameters with the rate of cervical dilatation in the active phase of labour. The
rate of rise in pressure is higher in oxytocin-induced contractions than those in
spontaneous and prostaglandin-induced labour. Increased intensity and lower
frequency contractions occur in the lateral position. Labour in the upright versus
recumbent position reduces the use of narcotics and epidural analgesia and short-
ens the first stage. Ambulation affects progress in spontaneous labour: it decreases
the duration of labour, analgesia requirements and incidence of fetal heart abnor-
malities. The multiparous uterus expends less effort to effect vaginal delivery. In
two-third of labours with cephalopelvic disproportion (CPD), the uterine activity
is initially greater than in normal labour but later declines.

Pelvis

The normal pelvic shape is gynaecoid (inlet is widest transversely and outlet wid-
est anteroposteriorly (AP)). The anthropoid (flattened oval with widest diameter
AP) and android pelvis favour the occipitoposterior position (OPP). Pelvic dimen-
sions are measured at the inlet (AP 11.5 cm, transverse 13.5 cm), midcavity (all
diameters 12 cm) and outlet (AP 12.5 cm, transverse 10.5 cm). The thickness and
pliability of the soft tissues may alter the functional dimensions of the pelvis.

Fetus

The presenting part is engaged when the widest diameter has passed the plane of
the pelvic brim. In most cases, the fetal head presents by the vertex (area between
the biparietal eminences and the anterior and posterior fontanelles) and the
presenting diameter (suboccipitobregmatic) is 9.5 cm. The deflexed head presents
by the occipitofrontal diameter (11.5 cm). As deflexion increases (brow presenta-
tion), the mentovertical diameter (13 cm) presents; in face presentation the head is
fully extended and the sub-mentobregmatic (9.5 cm) diameter presents.

Normal delivery

Labour is divided into three stages. The first ends at full dilatation, the second on
delivery of the child and the third on expulsion of the placenta and membranes.
In normal labour with a vertex presentation the head usually engages in the
transverse position. Uterine activity propels the flexed presenting part through the
pelvic brim. Wide sutures and large fontanelles allow moulding of the head. In-
ternal rotation occurs at the level of the levator ani muscles followed by extension,
crowning and delivery of the head. As the head delivers it rotates back to its origi-
nal position (restitution). The fetal shoulders and the rest of the body follow the
same path through the pelvis rotating anteroposteriorly. External rotation of the
fetal head follows. The trunk flexes posteriorly for the anterior shoulder to deliver
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and then in the opposite direction to release the other shoulder. The remainder of
the body slips out easily. Management of the third stage is described later.

Induction of labour

Indications for induction of labour include severe hypertension, prolonged
pregnancy, growth retardation, rhesus incompatibility, diabetes mellitus, fetal
abnormalities, intrauterine death and antepartum haemorrhage. Some would induce
older mothers and those with previous infertility or poor obstetric history. Induction
should be avoided unless the lie is longitudinal, if two or more caesarean sections
have been performed or in the presence of a pelvic tumour. Care should be taken in
the grand multipara or if the cervix has previously been repaired. The major risks
are fetal (iatrogenic prematurity, cord prolapse and lower Apgar scores), maternal
(infection) and increased obstetric intervention after a longer labour often requiring
more analgesia. The former is minimised by ultrasonic assessment of gestational
age in the second trimester. If the ratio of the phospholipid surfactants lecithin to
sphingomyelin is greater than two, the lungs are probably functionally mature and
respiratory distress is unlikely. Meconium or blood contamination should be avoided
when testing amniotic fluid.

The Bishop score is based on cervical consistency, dilatation, effacement, posi-
tion and station of the head. It is used to determine whether ripening of the cervix
is required. Vaginal prostaglandin E, and F,, reduce the likelihood of the induction -
delivery interval being greater than 24 h and decrease the rate of operative delivery.
Risks of prostaglandins include uterine hyperstimulation, fetal distress and fetal
death especially in hypoxic fetuses, e.g., growth retardation. The aim of induction
of labour is to mimic the physiological process of spontaneous labour using either
artificial rupture of the membranes or oxytocin infusion. Both are successful in
two-thirds of patients with a favourable cervix. The starting dose of oxytocin is
1-2 mu/min. This is either doubled at regular intervals in an arithmetic fashion
using an automatic infusion pump or the dose is titrated in relation to either uterine
contractions or intrauterine pressure measurements. Once labour is established the
dose of oxytocin is reduced. Amniotomy and early rather than late oxytocin for
induction reduces operative delivery and postpartum haemorrhage. Side-effects of
oxytocin include iatrogenic fetal hypoxia due to hyperstimulation, neonatal
hyperbilirubinaemia and rarely hyponatraemic fits due to water intoxication when
large amounts of oxytocin-containing fluid are used.

Analgesia

Psychological preparation for the pain of labour allied with relaxation and control-
led breathing techniques are effective in up to a third of patients. Some require
additional pain control in some form. Nitrous oxide (50%) and oxygen (50%)
(Entonox) is safe and effective provided it is inhaled at least 30 s before each
contraction. Intramuscular opiates, e.g., 50-150 mg pethidine combined with an
anti-emetic such as promethazine, depress the fetal respiratory system but this can
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be antagonised by naloxone. They also slow gastric emptying and may induce
confusion and both maternal and fetal tachycardia. Opiates are contraindicated in
patients taking monoamine oxidase inhibitors. Regional analgesia is primarily epi-
dural by inserting a fine catheter at L3/4. After a test dose, continuous or pulsatile
local anaesthetic, e.g., bupivacaine 0.25%, is injected during the first stage of labour.
Epidural anaesthesia after 8 cm dilatation reduces pain in the second stage of labour.
Scheduled top-ups reduce episodes of severe pain compared with top-ups at mater-
nal request. Epidural anaesthesia has no effect on the rate of cervical dilatation
regardless of whether labour is augmented or not provided maternal hypotension,
hypovolaemia and supine caval compression are avoided. Epidural analgesia is in-
dicated when labour is complicated, e.g., by hypertension, and in the management
of breech and twin delivery. It is contraindicated when anticoagulants are in use,
when coagulation defects, hypovolaemia, infection at the injection site, active neu-
rological disease or reactions to local anaesthetic agents are present. Maternal ef-
fects include: (a) increased duration of the second stage of labour by blockade of
sensory roots of S 2,3,4 and the motor nerves of the anterior abdominal wall; (b) 6-
20-fold increased incidence of rotational forceps; (c) hypotension which is prevented
by preloading with intravenous fluids; (d) urinary retention; (e) reaction to local
anaesthetic agents; (f) rarely dural tap (leakage of CSF leading to spinal headache)
and infection. Epidural analgesia does not increase perinatal morbidity or mortal-
ity. Paracervical and pudendal infiltration with local anaesthetic agents, e.g.,
lignocaine, is supplemented by blockade of the inferior haemorrhoidal and perineal
nerves in the skin prior to operative vaginal delivery. Transcutaneous electrical
nerve stimulation (TENS) of painful skin areas may be effective when used cor-
rectly but is rarely used.



Chapter 18

Abnormal Labour

Prolonged Labour

Active management of labour involves antenatal education to prepare for the emo-
tional stress of labour, regular assessment of progress in labour and adequate anal-
gesia. Diagnosis of labour is based on satisfactory cervical dilatation in the one-hour
period following admission. Subsequent assessment should take place every 1-2 h.
The personal attention of one nurse provides social and psychological support and
reduces the need for augmentation and caesarean section.

There are three forms of abnormal progress:

1. Prolonged latent phase (more than 4 h to reach 3 cm in multiparae and more
than 6 h in primiparae);

2. Primary dysfunctional labour (dilatation of less than 1 cm/h which occurs in
26% of spontaneous labour in primigravidae and 8% in multiparae);

3. Secondary arrest which occurs in 6% of primiparae and 2% of multiparae; this
is more likely to be obstructed labour (due to malposition, occipitoposterior
position (OPP) or deflection of the head) than inefficient uterine action.

Failure to progress at the anticipated rate (more than 2 h to the right of a standard
partogram) indicates the need for artificial rupture of the membranes and if neces-
sary oxytocin.

Prolonged labour is commoner in primigravidae because of inefficient uterine
action. The other major causes are cephalopelvic disproportion (CPD) and OPP.
Prolonged labour is rare in multigravidae and is usually due to malpresentation or
obstruction (of fetal origin) rather than inefficient uterine action. CPD is a func-
tional diagnosis based on the efficiency of labour. Therefore it can only be diag-
nosed retrospectively by a failed trial of labour. This is defined as a well-conducted
labour in a patient with potential disproportion to see if good contractions will
bring about flexion, rotation and appropriate moulding to allow vaginal delivery of
a healthy baby. Features which suggest the possibility of CPD include stature of less
than 152 cm, fetal head more than 4/5ths palpable at term, clinically small pelvis
and a history of difficult vaginal delivery. It is important to distinguish CPD from
OPP as a cause of prolonged labour. The two conditions may co-exist and OPP may
lead to CPD, but delay and operative delivery for OPP is usually not recurrent whereas
proven CPD is likely to recur.
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Two types of abnormal uterine activity are described: (1) inefficiency, which is
failure of the uterus to contract sufficiently for satisfactory progress, e.g. abnormal
cervimetric progress in the absence of CPD or OPP (though both may co-exist with
inefficiency); (2) incoordination, which is characterised by tocographic evidence
of irregular uterine contractions. Incoordination is often associated with normal
progress of labour. In long-standing obstructed labour a retraction ring may de-
velop at the junction of the upper and lower uterine segments. Rarely a constric-
tion ring develops around the fetus, e.g. when oxytocin is used in the presence of an
abnormal lie or following internal podalic version. Treatment is with halothane
anaesthesia to relax the uterus.

Abnormal Presentation

Malpositions of the occiput and malpresentations
Occipitoposterior position

In 20% of cases the occiput is posterior at the beginning of labour, usually with the
sagittal suture pointing to the right. If the fetus is small or the pelvis is capacious,
the head can pass the brim and descend without rotation to deliver without signifi-
cant delay in the direct occipitoposterior position. A persistent occipitoposterior
position leads to delay in entry through the brim because the largest diameter of
the fetal skull (the occipitofrontal) engages the relatively small space between the
sacral promontory and the pectineal line. Once the head reaches the pelvic floor it
may fail to rotate anteriorly (deep transverse arrest).

Persistent occipitoposterior position has been attributed to abnormal pelvic
shapes, notably the android and the anthropoid in which the anteroposterior diam-
eter is longer than the transverse. This in turn may lead to deflexion of the fetal
head. Inefficient uterine action is probably a much commoner cause.

Features suggesting the diagnosis include backache during labour, flattening of
the abdomen, limbs felt anteriorly, and the back (where the fetal heart is best heard)
well round in the flank. The head is not engaged with sinciput and occiput felt at
the same level. Vaginally there is a high deflexed head with the anterior fontanelle
in the centre of the pelvis. With increasing flexion and forward rotation the pos-
terior fontanelle becomes more central. If the situation is in doubt (because of mould-
ing, caput) an ear should be identified. The membranes may rupture early, increasing
the risk of infection and prolapsed cord.

The second stage may be prolonged. In most (75%) cases the occiput rotates
anteriorly and delivers easily; in 5% the occiput persists in the posterior position;
in 20% anterior rotation begins but deep transverse arrest occurs at the ischial spines.

Unless there is fetal hypoxia or other complications the main treatment in the
first stage is to promote uterine contractions with an intravenous infusion of
oxytocin. Epidural analgesia should be used together with adequate intravenous
fluids. This may also be successful in the second stage, or delivery can be achieved
by manual or Kielland’s rotation, or use of the ventouse. In current practice, the
latter is preferred. Episiotomy should only be performed once vaginal delivery is
certain, i.e. after application of instruments. If these lines of treatment fail, or there
are other complications (fetal hypoxia, prolapsed cord in second stage) a caesarean
section should be performed.
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Face presentation

This occurs once in every 300-600 deliveries. In many cases there is no obvious
cause but well-known associations include anencephaly (10%), prematurity (25%),
multiple pregnancy, disproportion, loops of cord around the neck and a swelling in
the neck, such as goitre or cystic hygroma.

Three quarters of face presentations are mento-anterior. Most cases arise during
labour and are often not diagnosed until just before delivery.

On abdominal examination there is a depression between the anterior shoulder
and the head prominence. The fetal heart sounds are heard best on the same side as
the limbs. Vaginally the mouth, nose and orbits can be felt (care should be taken
not to damage the eyes). The mouth and maxillae form corners of a triangle. The
mouth can sometimes be confused with the anus (an ultrasound examination will
help to distinguish them). Because the biparietal diameter is 7 cm behind the face,
descent may be less advanced than is suggested by vaginal examination; this can
often be confirmed by abdominal examination.

Most mento-anterior positions deliver with no assistance or low forceps.
Mentoposterior positions cannot deliver vaginally,but around half will rotate spon-
taneously.

A mento-anterior position should be managed expectantly, with assistance in
the second stage only if there is delay. A persistent mentoposterior position requires
rotation and extraction or, very commonly, caesarean section.

Brow presentation

This has an incidence of one in 1000 deliveries. The causes and abdominal findings
are the same as those of face presentation. On vaginal examination the bregma is
felt centrally as a hard rounded prominence. The anterior fontanelle can be identi-
fied, but not the nose, mouth or chin. A large caput succedaneum may form
suggesting greater descent than in reality has occurred (the brow may flex to become
a vertex or extend further into a face presentation).

Unless the situation corrects spontaneously labour is prolonged. Failure to
progress, or other complications, are an indication for caesarean section.

Breech presentation

This occurs in one in 50 deliveries. The incidence is 30%-40% at 20-25 weeks, 15%
at 32 weeks, and 5% at 40 weeks. The commonest association is prematurity. Others
are multiple pregnancy, oligo-or polyhydramnios, hydrocephaly, intrauterine death,
pelvic tumours and abnormal uterine shape, either congenital or acquired or because
of cornual insertion of the placenta. Extended legs may hinder spontaneous version,
and this might explain the higher incidence in primigravidae.

Abdominal examination reveals the head at the uterine fundus and the fetal heart
is heard above the umbilicus. On vaginal examination the presenting part is high,
soft and irregular. In complete breech the feet can be felt. If the presenting part
becomes oedematous it can be difficult to distinguish from a face. The diagnosis
and some causes can be confirmed by ultrasound.

The three types of breech presentation are: (1) extended or frank: this occurs in
60%-70% of cases. The legs are fully flexed at the hip and extended at the knee; (2)
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flexed or complete breech: the hips and knees are both flexed (10%). Prolapse of the
cord occurs in 5% of cases; (3) footling or knee presentation (incomplete): presen-
tation of one or both feet (20%-30%). Prolapse of the cord is also common.

The danger to the mother is that of the operative delivery which frequently occurs.
The danger to the fetus, after excluding the associated conditions, is perinatal
mortality and morbidity. With current management, however, the risk should be
little greater than that of a vertex. Specific problems include those of delivery,
especially of the aftercoming head: intracranial haemorrhage if this is too rapid;
hypoxia if it is too slow; medullary coning; cord severance; brachial plexus injury;
fractured bones, including the skull; and crush injuries to the kidneys.

Management of breech presentation

Breech presentation can be corrected by external cephalic version after 34 weeks.
Spontaneous version is likely up to this time. Contraindications include antepartum
haemorrhage, uterine scars, ruptured membranes, oligohydramnios, twins and
malformations. Relative contraindications include hypertension, growth retarda-
tion, anterior placenta, rhesus iso-immunisation, grand multiparity, obesity and
previous caesarean section. If the mother is Rh negative she should be given anti-D
(50 pg or more depending on the result of a Kleihauer test). The procedure may fail,
or the breech may revert or it may merely anticipate spontaneous version. Because
the procedure may be associated with a 1% fetal loss rate, equal to or greater than
that of breech delivery, external version is not widely used.

If there are associated conditions indicating fetal risk (pre-eclampsia, growth
retardation, poor obstetric history, older mothers, disproportion, preterm labour
provided fetal weight is more than 1000g etc.) the child should be delivered by
caesarean section. A uterine scar does not exclude vaginal delivery.

Vaginal delivery is acceptable if (a) the pelvis is normal in size (anteroposterior
diameters of inlet and outlet greater than 11.5 cm as assessed vaginally and by single
upright lateral radiographic pelvimetry, (b) there are no bony pelvic abnormali-
ties, (c) the fetus is normal, (d) the fetus weighs 3.5 kg or less, and (e) the fetus has
a normally flexed head.

The first stage of labour is not prolonged, and does not vary with the type of breech.
The presenting part usually engages with the sacrum anterior. On meeting the pelvic
floor the leading hip rotates anteriorly beneath the pubic arch. The child straightens
as the anterior hip is born. As the shoulders enter the brim the trunk undergoes ex-
ternal rotation. They then rotate to bring them into the anteroposterior diameter of
the outlet. Finally the head enters the pelvis and rotates until the back of the neck
becomes fixed under the subpubic arch. The head is then born by flexion. This is the
time at which most problems can arise because the largest part of the baby passes
through the pelvis last and there is no time for moulding of the skull bones.

The management of the first stage of labour is similar to that of any high-risk
pregnancy.

Spontaneous delivery should be avoided. Assisted breech delivery has the fol-
lowing features: (a) epidural analgesia, or local anaesthesia; (b) a generous
episiotomy; (c) no interference until the nuchal region is seen, unless the shoulders
need to be freed by the Lovset manoeuvre; (d) controlled delivery of the head by
the Burns-Marshall manoeuvre, or better still, forceps. Once the mouth appears
the airway is cleared allowing extraction of the rest of the head without haste.
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Breech extraction may be indicated for fetal distress or prolapsed cord. However,
the procedure carries many risks and caesarean section is generally preferable.

Transverse and oblique lies

The incidence is one in 300. Associations include a lax multiparous abdomen, con-
tracted pelvis, pelvic tumour, placenta praevia, prematurity, polyhydramnios, mul-
tiple pregnancy and abnormal uterine shape.

The uterus is broad and asymmetrical. The fetal head is to one side and the
pelvic inlet feels empty. On vaginal examination (after exclusion of placenta praevia)
the presenting part (the shoulder) is high and difficult to define.

The membranes rupture early in labour. Incoordinate uterine action is common
and the cord may prolapse. If nothing is done labour is prolonged, the fetus dies of
asphyxia and the uterus ruptures. Rarely there will be spontaneous reversion to a
vertex, or expulsion if the fetus is very small.

The first line of management is exclusion of a specific cause. External version
followed by rupture of membranes and oxytocin infusion is used by some. How-
ever, unless there is rapid and easy correction, caesarean section should be per-
formed.

Compound presentation

One or more limbs present with the head or the breech, most commonly a hand
with the vertex. The commonest cause is prematurity. Others are contracted pelvis,

pelvic tumour, polyhydramnios and dead fetus. The main complication is prolapse
of the cord.

Monitoring of fetal well-being during labour

Traditional methods of monitoring fetal well-being in labour include observation
of meconium stained liquor (MSL) and auscultation of the fetal heart. The disad-
vantages are that (a) not all labour-related deaths are associated with MSL or fetal
heart rate (FHR) abnormalities prior to delivery, (b) auscultation of the fetal heart
for 1 min every 15 min during labour allows only 7% of the continuous FHR to be
noted, (c) it may be difficult to hear the fetal heart during and immediately after a
contraction, (d) there is considerable observer error in recording the FHR espe-
cially when it exceeds 180 bpm.

Meconium-stained liquor in a cephalic presentation and/or an abnormal FHR
pattern indicates potential fetal distress. The incidence of MSL is 0.5-20% of all
births; 30% in high risk pregnancies; and 22% in post-dates pregnancies prior to or
in early labour and 44% at delivery. The condition is present in 4% of all pregnan-
cies at 28 weeks and 8% at 38 weeks. If there are no fetal heart abnormalities or
acidosis, MSL should be considered a normal physiological finding. Fetuses with
thin MSL and normal FHR tolerate labour as well as those without MSL. Apgar
scores may be low in the presence of thick MSL.

Fetal asphyxia in utero initiates fetal gasping that may result in meconium aspi-
ration. Meconium aspiration whether in utero or in the neonatal period is associ-
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ated with a 20-fold increase in neonatal morbidity and mortality. The risk is great-
est in acidotic neonates with thick MSL.

The fetal heart has intrinsic rhythmicity set at a rate determined by the sino-
atrial node. Sympathetic stimulation increases the FHR and parasympathetic stimu-
lation has the opposite effect. Hypoxia, acidosis, hypothermia and fetal movements
all alter the FHR. The speed of response varies with the stimulus. Head compres-
sion affects the fetal nervous system and causes immediate changes in the FHR
(early decelerations). Uterine contractions lead to anoxia with delayed effects in
the FHR (late decelerations). Cord compression alters cord blood flow which changes
the fetal blood pressure and heart rate via baroreceptors (variable decelerations).

The FHR is measured externally by Doppler ultrasonography or internally by
direct application of a clip to the presenting part. The following features are exam-
ined.

1. Rate (normally 110-160 bpm). Tachycardia (moderate >160 bpm, severe > 180
bpm) may be secondary to hypoxia, acidosis, ketosis or maternal pyrexia. It is
most serious when combined with decelerations and/or loss of baseline vari-
ability. Bradycardia (moderate 100-110 bpm) is due to increased
parasympathetic input and the direct effect of hypoxia on the myocardium.
Below 100 bpm (severe) the likelihood of distress or heart block is high espe-
cially when complicated by loss of baseline variability (and/or decelerations);

2. Baseline variability, defined as fluctuation in the FHR (normally 10 to 25 bpm).
Variability may be long term with a regular undulating trace with a range of 5 to
15 bpm occurring every 15-30 s (sinusoidal pattern). These fetuses may be an-
oxic or anaemic. Short-term variability in FHR is subdivided into type 1 (<5
bpm, silent), type 2 (5-20 bpm, decreased variability), type 3 (10-25 bpm, nor-
mal) and type 4 (>25 bpm, saltatory pattern). Types 1 and 2 are associated with
an increase in low Apgar scores and acidosis but fetal sleep and sedatives may
have the same effect;

3. Accelerations, defined as an increase in the FHR of greater than 10 bpm lasting
20-60 s. These indicate an intact, uncompromised cardiovascular system ca-
pable of responding to stress;

4. Decelerations,defined as a fall in the FHR of greater than 15 bpm for more than
30 seconds. These may be

(a) early (synchronous with contractions) and associated with head compres-
sion;

(b) late (beginning after the peak with delayed return to the baseline); half of
these fetuses are hypoxic; or

(c) variable in form and recovery: if prolonged they may be associated with
fetal distress but are often abolished by maternal positional change.

Up to 50% of fetuses with the most ominous FHR pattern (tachycardia or bradycardia
with loss of baseline variability and shallow late decelerations) are proved to be
hypoxic.

Although continuous electronic fetal heart rate monitoring (EFM) in labour has
many theoretical advantages, it does not reduce the perinatal mortality rate. Other
disadvantages include patient acceptability, infection, trauma and cost. Randomised
controlled studies of EFM versus intermittent auscultation have demonstrated that
the continuously monitored patient, whether she is low or high risk, is more likely
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to be delivered by caesarean section for “fetal distress”. The risk of unnecessary
operative delivery is reduced by fetal blood sampling as only 10%-50% of ominous
FHR patterns are associated with fetal acidosis. There is no difference in Apgar
scores or mean umbilical blood pH between intensively monitored and intermit-
tently auscultated patients, but in the former there are fewer babies with cord pH
values < 7.2 and the incidence of early neonatal convulsions is lower, especially
when fetal blood sampling is used. However, no difference is apparent at 1-year
follow-up.

Fetal acid-base status is measured on scalp blood obtained directly through an
amnioscope. The normal fetal pH is > 7.25; values between 7.20 and 7.25 indicate
mild acidosis and should be repeated after 30-60 min; pH < 7.2 indicates significant
asphyxia especially in the presence of meconium stained liquor. Metabolic acidosis
due to accumulation of lactate and respiratory acidosis from rising fetal Pco, may
also occur. Because of limited glycogen reserves these changes are more pronounced
in the growth-retarded hypoxic fetus. The risks of fetal blood sampling are mater-
nal and fetal infection and trauma.

Delay in second stage

Once full dilatation is diagnosed (at a varying time after the actual event) a
primigravida takes twice as long (40 min) as the multigravida to deliver. This is
prolonged by epidural anaesthesia because of motor and sensory paralysis. Bearing
down should be avoided until the urge to push is felt. This reduces the need for
rotational forceps delivery with epidural anaesthesia. Abnormal FHR patterns and
low umbilical artery pH (<7.25) are less frequent in the upright than in the recum-
bent position. Oxytocin may be used to stimulate uterine contractions in the second
stage, typically after 1.5-3 h in a primigravida or 1 h in a multigravida. If this fails,
delivery should be assisted by ventouse or forceps. Sustained bearing down in the
second stage is associated with abnormal FHR patterns and low Apgar scores.
Exhalatory pushing is preferable.

Prolapse of the cord

This has an incidence of one in 200-300 deliveries. If the membranes are intact the
condition is referred to as “presentation”; once the membranes are ruptured it be-
comes prolapse. Causes include: (a) poor fit of presenting part (malpositions and
malpresentations, especially flexed breech); (b) prematurity; (c) multiparity; (d)
operative procedures (amniotomy, manual rotation); (e) cord abnormalities; (f)
polyhydramnios.

The key to management is recognition of risk factors and early admission. The
fetal heart should be monitored continuously and vaginal examination should be
performed as soon as the membranes rupture.

Treatment is immediate delivery if the child is alive; the heart beat may still be
present even if pulsations are not felt in the cord. Unless the cervix is fully dilated,
caesarean section is performed. While preparations are made, the woman is placed
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in Sim’s or Trendelenburg’s position; the presenting part is supported manually
and/or by filling the bladder. The overall fetal mortality is 10%-15%, less if the
child is delivered within 10 min.

Ruptured uterus

This is rare, accounting for 3 maternal deaths in the UK in the period 1988-1990.
Predisposing factors include long-standing obstructed labour, previous caesarean
section (especially classical) or cervical surgery and inappropriate use of oxytocin
to augment labour. In some cases there are no obvious predisposing features. Symp-
toms include abdominal pain (usually severe) and vaginal bleeding. As the uterus
ruptures, shock develops (fainting, tachycardia, hypotension), the contractions stop
and the presenting part can no longer be felt in the pelvis. Fetal distress precedes
fetal demise. Treatment is by laparotomy with repair of the uterus if possible. Trans-
fusion is usually necessary. Subsequent pregnancies should be delivered electively
by caesarean section at 38 weeks, although it is possible for the uterus to rupture at
any time during the pregnancy.

Impacted shoulders

Shoulder dystocia occurs in 2% of all deliveries, particularly when the fetus is
macrosomic (e.g. diabetes). After delivery of the head, firm posterior traction is
applied to deliver the impacted anterior shoulder. The episiotomy is extended. It
may be necessary to rotate the shoulders digitally before delivery. Complications
include asphyxia and brachial plexus injury (Erb’s palsy).
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The Puerperium

This is defined as the first 6 weeks after delivery, during which time the majority of
pregnancy-related physiological changes return to normal. A number of complica-
tions may occur.

Postpartum haemorrhage

Primary postpartum haemorrhage is defined as the loss of 400 ml of blood or more,
within 24 h of delivery; it occurs in 2%-8% of cases. Its causes include (a) trauma
to the genital tract; (b) atony of the uterus secondary to factors such as retention of
part or all of the placenta, placenta praevia, abruptio placentae, prolonged labour
with uterine inertia (especially in grand multiparae), operative delivery (especially
if uterine relaxing anaesthetic agents, e.g., halothane and cyclopropane have been
administered), overdistended uterus with an enlarged placenta (e.g., in multiple
pregnancy and polyhydramnios) or multiple fibroids. Apart from haemorrhage,
characteristic clinical signs include an enlarged uterus that feels soft and boggy
and the patient may be in shock, with a rapid thready pulse and low blood pressure.

The intramuscular administration of 1 ml Syntometrine (0.5 mg ergometrine
and 5 units Syntocinon) with crowning of the head (active management of the second
stage of labour) promotes uterine contraction and reduces the incidence of severe
postpartum haemorrhage. In at risk patients (as defined above) or those in whom
ergometrine should be avoided (because of the side-effects of hypertension, nausea
and vomiting), oxytocin (10 units intravenously) provides the same effect. If oxytocin
infusion was in use during the first stage labour, it should be continued for 1-2 h
after delivery.

In the emergency situation, an intravenous infusion should be set up, and the
bleeding stopped as rapidly as possible, using intravenous ergometrine or oxytocin.
If all or part of the placenta is retained, delivery should be attempted when the
uterus contracts. If this fails, resuscitation should continue until the patient is fit
for evacuation under anaesthesia. Manual separation of the placenta from the uterine
wall is usually easy but may become very difficult with placenta accreta. This occurs
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most commonly in older multiparae, typically when placenta praevia or a previous
caesarean section complicates the pregnancy. When chorionic villi penetrate the
myometrium (placenta increta) or the serosa (placenta percreta), hysterectomy is
indicated. However, if future fertility is a requirement, the placenta is left in situ
(under antibiotic cover) in the hope that complete autolysis will occur.

If the placenta is complete and the uterus well contracted but bleeding contin-
ues, evidence of trauma to the genital tract must be sought. Wound (perineal tear
and/or episiotomy) or cervical laceration repair with ligation of damaged vessels
generally controls the bleeding. If no vaginal or cervical cause for the bleeding can
be found and the uterus is well contracted, a lacerated or ruptured uterus is poss-
ible (1 in 2500 deliveries). If this is confirmed at laparotomy and cannot be repaired,
hysterectomy is essential.

A broad ligament haematoma is suggested by progressive anaemia with signs of
internal bleeding and a mass in one or other iliac fossa. On vaginal examination,a
boggy swelling in the lateral fornix pushes the uterus contralaterally. This condi-
tion is usually self limiting; treatment is conservative with blood transfusion and
antibiotics. Surgery should be avoided but evacuation of the haematoma and pack-
ing may occasionally be necessary, as may ligation of the internal iliac artery. By
contrast, a perivaginal or perivulval haematoma should be drained surgically.

Secondary postpartum haemorrhage occurs between 24 h and 6 weeks after
delivery, most commonly between the 8th and 14th day. The lochia is replaced by
fresh blood and clots. The uterus may be larger than normal. Immediate treatment
includes 0.5 mg ergometrine IM or IV and fundus massage. Ultrasound examina-
tion may confirm or exclude retained placental tissue. Antibiotics should be given
if there is evidence of infection. In the presence of shock or uncontrollable bleed-
ing, the patient should be resuscitated followed by surgical evacuation of the uterus.
The soft puerperal uterus is easily damaged and it should be repaired immediately.
If bleeding persists and a coagulation screen is normal, the uterus should be
re-explored and packed. Only rarely is hysterectomy necessary. Chorionic villi are
often absent on histological examination. A trophoblastic tumour can be excluded
by hCG estimation.

Haemorrhage immediately after caesarean section is usually due to bleeding from
one of the lateral angle vessels of the lower segment incision. These should be secured
surgically. Bleeding a few days later suggests infection and/or retained products. If
all else fails, ligation of the anterior division of the internal iliac artery may be neces-
sary. This does not preclude a subsequent pregnancy.

Inversion of the uterus describes the condition in which the fundus descends
through the body and cervix into the vagina. Incomplete inversion is difficult to
diagnose. Predisposing factors include vigorous attempts at expelling the placenta
and injudicious cord traction when the uterus is relaxed. Unless diagnosed and
treated immediately (manual or hydrostatic replacement), shock will develop and
the maternal mortality rate rises to 15%. There is a 30% recurrence rate in subse-
quent pregnancies.

Infection

Pelvic infection may occur after prolonged rupture of membranes or labour with
multiple vaginal examinations. Retained products of conception or organised blood
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clot act as a nidus for infection by Gram-positive cocci, Gram-negative coliforms
(E. coli), Bacteroides, Clostridium or Chlamydia. Pyrexia is accompanied by offen-
sive lochia, lower abdominal pain, uterine tenderness and cervical excitation.
Pelvic abscesses present with tender fluctuant pelvic swellings. Peritonitis with sep-
ticaemia and shock is rare. High vaginal, cervical and urethral swabs as well as
blood cultures should be taken prior to commencing antibiotic treatment.
Cephadrine, metronidazole and tetracycline are widely used.

Cystitis and less commonly pyelonephritis may occur in those with a previous
history or when catheterisation has been performed in labour. Frequency, urgency
and dysuria with pyrexia and renal angle tenderness are typical. The infecting or-
ganism is cultured from a mid-stream specimen which should be repeated once
antibiotic treatment is complete. Frequent recurrent infections are an indication
for cystosopy and intravenous pyelogram.

Chest infections typically occur in those who smoke, have chronic bronchitis or
have had a general anaesthetic. In severe cases, pulmonary embolism and
Mendelson’s syndrome must be considered. Productive cough, rales and rhonchi
are classical. Physiotherapy and antibiotics are the mainstays of treatment.

Other causes of puerperal pyrexia include surgical wound infection, breast ab-
scess and superficial thrombophlebitis.

Other urinary tract problems

Urinary retention (with or without overflow incontinence) may follow assisted de-
livery, a painful episiotomy or epidural anaesthesia. An indwelling catheter with
continuous drainage for 48 h generally resolves the problem though this may need
to be repeated. The possibility that urinary incontinence may be due to a fistula
should be excluded by a three swab test with methylene blue in the bladder. Instru-
mental bladder injury (e.g. by forceps) typically causes incontinence soon after
delivery. Damage following neglected obstructed labour, or, more commonly in the
Western world, ureteric damage during caesarean section (leading to bladder slough-
ing), occurs 8-12 days after delivery. Continuous bladder drainage may allow a
small fistula to heal. Delayed surgical repair is otherwise indicated.

Psychiatric disorders

Puerperal anxiety and depression in the form of the third day blues affect more
than half of recently delivered women. No particular hormonal change is respons-
ible. Childbirth is a potent precipitator of severe mental illness: a woman is 20 times
more likely to be hospitalised for a psychotic illness in the month after delivery
than in any month in the previous two years. Between 10% and 15% of mothers
have moderately severe postnatal depression between 6 and 12 weeks after deliv-
ery, independent of race, culture and social class. Risk factors include: (a) maternal
age over 30 years; (b) antecedent subfertility (2 or more years); (c) previous history
of psychiatric problems; (d) life stresses. Clinical features include tearfulness, loss
of appetite, energy and libido, insomnia, guilt and self reproach, isolation and social



144 Clinical Obstetrics and Gynaecology

withdrawal. Tricyclic antidepressants may be indicated. Unlike phenothiazines and
benzodiazepines they are safe in lactating women. Psychological support and coun-
selling is essential.

Acute psychotic disorders are rare (one in 500 to one in 1000 cases), but serious
because of the risk of suicide (10 per million births) and infanticide. Puerperal
psychosis typically occurs within a month of delivery. This may be an affective
(manic or depressive) or schizo-affective disorder. Early detection and distinction
from postpartum blues is difficult. The majority of patients are primiparae. At special
risk are those who have lost a child, or whose child is born handicapped or in need
of intensive care. Danger signs include confusion, restlessness, insomnia, halluci-
nations and delirium. Underlying organic causes, e.g., infection, should be sought.
Treatment is the same as that for the disease outside pregnancy. There should be
opportunity for the mother to care for her child under supervision. The recurrence
rate in subsequent pregnancies is one in five to ten; one-third have subsequent
psychiatric admissions unrelated to childbirth.

Thromboembolism

The new mother has a fivefold increased risk of clot formation (compared to her
non-pregnant sister) as a result of pregnancy-related changes in the coagulation
and fibrinolytic systems. These return to normal by the end of the puerperium.
Blood vessels may be damaged by pelvic surgery or pre-existing varicosities. Bed
rest (especially after caesarean section) may reduce blood flow to the lower limbs.
Immediately following delivery there is a rise in fibrinogen levels and the platelet
count which is partly countered by the increase in antithrombin activity.

Thromboembolic disease (superficial thrombophlebitis, deep venous thrombo-
sis and pulmonary embolism) occurs in 14 per 1000 pregnant and puerperal women.
Maternal deaths from pulmonary embolism occur more commonly in the puerper-
ium (caesarean section being a major risk factor). The majority of deaths occur
without warning, emphasising the need for preventive measures (early mobilisa-
tion and physiotherapy) especially in the high risk group (obese, older women of
higher parity, previous deep venous thrombosis or pulmonary embolism during
pregnancy or on the pill, as well as pre-eclamptic women on bed rest prior to deliv-
ery by caesarean section). Prophylactic anticoagulation during pregnancy in women
with a previous history of thromboembolism is advocated by some, in an attempt
to reduce an estimated 12% recurrence risk. Others prefer to review the evidence
upon which the diagnosis was originally made, and reserve prophylaxis for those at
especially high risk (bed rest in hospital, two previous thromboembolic episodes
or a family history of antithrombin III deficiency). Heparin does not cross the pla-
centa and is the anticoagulant of choice during pregnancy. Long-term use (greater
than 6 months) may lead to osteopenia. Increased fetal wastage and bruising/bleed-
ing are other side-effects.

Clinical signs of deep venous thrombosis (oedema, calf tenderness, and positive
Homan’s sign) are unreliable. To avoid unecessary anticoagulation, venography
(using radioopaque dye or isotopes) or Doppler ultrasound must be used in all
suspected cases to confirm the diagnosis. Breast feeding is not a contraindication
to the use of these techniques, which can identify 85%-95% of thrombi.
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Large pulmonary emboli may present with acute cardiovascular or respiratory
symptoms (chest pain, dyspnoea) and signs (hypotension, cyanosis), but if small
these may be absent or transitory. Vigilance and early recourse to chest radiograph,
pulmonary angiography or ventilation perfusion scanning are used to confirm the
diagnosis. Treatment is by heparin infusion (monitored by the partial thrombo-
plastin time and reversed by protamine sulphate) followed by oral warfarin (moni-
tored by the prothrombin time) for 6 weeks to avoid recurrence. Breast feeding may
continue.

Breast feeding and breast problems

Breast feeding has advantages for the nursing mother and her child. It is always
available, in a sterile form and at the correct temperature. Lactation protects the
infant against infection and atopic illness, inhibits ovarian activity (by altering
hypothalamic sensitivity to the feedback effects of ovarian steroids) and encour-
ages uterine involution. Lactational amenorrhoea provides contraceptive protec-
tion in up to 90% of women who breast feed fully. Bonding is promoted. Successful
breast feeding is encouraged by frequent suckling, correct fixation to the breast,
avoiding fluid supplements and providing adequate support (both educational and
practical) to the enthusiastic mother.

The major part of breast development occurs at puberty. Breast growth during
pregnancy is limited to lobulo-alveolar development and hypertrophy in response
to oestrogen, progesterone, human placental lactogen and prolactin. Placental
steroids (oestradiol and progesterone) inhibit the action of the lactogenic hormones
during pregnancy, such that copious milk production can only occur after delivery.
In the absence of suckling, prolactin levels fall to non-pregnant values after 2-3
weeks. Suckling leads to sharp peaks in prolactin secretion which acts on glandular
cells of the breast to stimulate synthesis of milk proteins (casein, lactoglobulin,
lactalbumin, lactose) and lipids. This response diminishes over the first 3 months
of nursing and is replaced as a stimulus to milk secretion by regular removal of
milk from the breast. Release of pre-formed milk follows the action of oxytocin
(released in pulses from the posterior pituitary) on the myoepithelial alveolar cells.
This is recognised by the mother as the let down reflex. Apart from suckling, oxytocin
is released in response to visual and auditory stimuli, whereas emotional stress
inhibits the milk ejection reflex.

The dopamine agonist bromocriptine (5 mg/day for 14 days) selectively inhibits
prolactin secretion and is used to treat breast engorgement in women who elect not
to breast feed. Lactation fails in Sheehan’s syndrome and in some women taking
the combined oral contraceptive pill. Drugs should be avoided unless absolutely
necessary.

Human milk is more easily digested than cow’s milk; it has a higher energy value,
with less protein and major minerals (e.g., sodium) but more fat and lactose than
cow’s milk. The immunoglobulin (IgA) and white blood cell content provide
protection against infective pathogens.

Most nursing women discontinue breast feeding because of fears of having
insufficient milk to nourish the infant. More frequent suckling is the answer. Sore
or cracked nipples are generally the result of poor fixation to the breast. During
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growth spurts the infant demands increasing quantities of milk which should be
provided if breast feeding is to succeed. Maternal tiredness necessitates increased
domestic support during this period.

A breast abscess appears as a red, painful, fluctuant swelling in a pyrexial, ill
woman, typically after the 14th day. Treatment is by surgical drainage and antibiot-
ics. Breast feeding may continue on the opposite breast.



Chapter 20

The Neonate

Examination of the newborn

Immediately after birth (and again the morning after), all neonates are examined
for gross congenital abnormalities or birth trauma. Premature and small for gesta-
tional age infants are identified; cyanosis, jaundice or anaemia are excluded. All
babies are re-examined prior to discharge.

Asphyxia

Birth asphyxia accounts for 10%-15% of cases of severe mental retardation and
then only when associated with neurological deficit.

Incidence and definition

There is no standard definition of birth asphyxia which explains the wide reported
range (3-9 per 1000 deliveries). The Apgar score (Table 20.1) is the most widely
used indirect indicator; others include prolonged time before spontaneous breathing,
low umbilical vessel pH, abnormal fetal heart rate patterns and abnormal neonatal
neurological signs. Except at the extremes of acidosis, there is little correlation
between the Apgar score and acid-base balance.

Although specific to hypoxia, an umbilical artery pH less than 7.1 and base deficit
greater than 12 are also used by some to define asphyxia, but in low risk groups
both indices correlate poorly with subsequent neurological development (80% of
neurologically depressed newborns are delivered with a normal pH). In a child
with cerebral palsy, a normal pH at birth excludes asphyxia as the cause.

Encephalopathy (Table 20.2) is associated with birth asphyxia and is a reliable
indicator of future handicap but is not specific to hypoxia. Unless moderate or severe,
it excludes birth asphyxia as the cause of a subsequent neurodevelopmental handi-
cap, irrespective of Apgar score or cord pH.
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Table 20.1. The Apgar scoring table is used to determine the condition of the neonate. It is most valuable
in identifying those infants in need of resuscitation. It is not a useful way of diagnosing hypoxia or
asphyxia as it is affected by other variables, e.g. prematurity, opiate use, meconium aspiration. One and
five minute scores have little prognostic value

Feature Score 0 Score 1 Score 2
A Appearance Blue, pale Body pink, limbs blue ~ Completely pink
P Pulse Absent < 100/min > 100/min
G  Grimace No response to stimulation Grimace Cry
A Activity Limp Some limb flexion Active movements
R Respiratory Absent Slow, irregular Strong cry

effort

Causes and effects of asphyxia

Antenatal birth asphyxia may be acute (e.g., abruption and cord prolapse) or chronic
(e.g., placental insufficiency). Intrapartum causes include hypertonic uterine con-
tractions, cord compression or prolapse and shoulder dystocia or delay in deliver-
ing the aftercoming head of a breech. Hypoxia and acidosis are present antenatally
in some growth-retarded fetuses thus decreasing their ability to withstand the
hypoxic stress of normal labour. If the fetus is also premature, the risk of birth
asphyxia and subsequent handicap is even higher.

Birth asphyxia may produce hypoxia with secondary metabolic acidosis and
depletion of glycogen reserves. The degree of injury depends on the severity and
duration of asphyxia as well as the gestational age and birth weight of the fetus.
When severe it may lead to stillbirth or neonatal death. Survivors may develop renal
failure, necrotising enterocolitis, heart failure, meconium aspiration, metabolic
disturbances, disseminated intravascular coagulation or cerebral damage. In
preterm infants, cerebral haemorrhage into the germinal matrix, ventricles and
periventricular tissue may occur and can be visualised ultrasonically. Most cases
are now thought to be postnatal in origin. In asphyxiated neonates, normal Dop-
pler studies of the anterior cerebral artery indicate good prognosis.

Clinical features

The newborn may be limp with no spontaneous respiratory movements and/or
bradycardia or even asystole. Often, however, they are asymptomatic until 12-48 h
after birth when apnoeic attacks lead to cyanosis and convulsions. Raised

Table 20.2. Classification of hypoxic-ischaemic encephalopathy

Grade Clinical features

Hyper-alert, tachycardia, jittery, hyperreflexic, dilated pupils, no fits.

2 Lethargic but not comatose, bradycardia, hypotonic, poor Moro reflex, miosis,
convulsions.
3 Flaccid, stupor, hypotonia, absent suck and Moro reflexes, small mid-position

pupils reacting poorly to light, prolonged fits.
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intracranial pressure may cause periodic breathing (with a pattern of increasing
and then decreasing depth). A vicious circle may develop as worsening cerebral
oedema aggravates respiratory function. Similar clinical features occur in
hypoglycaemia, brain haemorrhage and meningitis.

Resuscitation of the newborn

Three out of 10 newborns requiring resuscitation come from low risk groups.
Experienced paediatric assistance is essential.

The infant is wrapped in a warm dry towel. The heart rate and respiratory effort
will determine whether resuscitation is necessary. If the baby does not breathe and
the heart rate is greater than 100 per minute (primary apnoea), breathing usually
starts spontaneously or after flicking the feet and giving oxygen. If the heart rate is
less than 100 per minute, active measures are taken (aspirate mouth and nose,
intubate and ventilate with 100% oxygen, administer naloxone (0.01 mg/kg) if opiates
have been given). If the heart rate does not improve, the gas cylinders, pipeline and
position of the tube are checked. Poor breath sounds on one side may be caused by
amisplaced tube in the oesophagus, a pneumothorax or diaphragmatic hernia (chest
radiograph). Asystole or a heart rate less than 60 per minute is an indication for
external cardiac compression, umbilical vein catheterisation and the administra-
tion of 8.4% sodium bicarbonate (1 mg/kg) to reverse the acidosis, adrenaline (1 ml
1: 10 000) and 10% calcium gluconate. Suspected meconium aspiration is an indi-
cation for direct laryngoscopy. If meconium is seen distal to the vocal cords,
intubation and aspiration with the largest possible catheter is continued until all
meconium is cleared. Intermittent positive pressure ventilation may be required if
the condition does not improve.

Resuscitation should be abandoned if there is no cardiac output after 10 min or
the infant does not breathe spontaneously after 30 min as the likelihood of dying or
developing quadriplegia is high. The prognosis is hopeless if anuria develops.

The majority of neonates respond well to prompt resuscitation. About 90% of
infants with low Apgar scores (0 at 1 minute and/or 0 to 3 at 5 minutes) are normal
at developmental follow-up.

Specific problems of the neonate

Idiopathic respiratory distress syndrome

Idiopathic respiratory distress syndrome occurs in 35%-50% of infants delivered
at 27-31 weeks and is due to surfactant deficiency. This phospholipid lowers the
surface tension of the alveolus. When deficient (due to prematurity, any factor caus-
ing anoxia, e.g., abruption, diabetes or multiple pregnancy and in 1% of normal
infants after 36 weeks), the alveolus will tend to collapse at the end of expiration
and respiratory failure occurs.

Clinical features include an expiratory grunt,a respiratory rate over 60 per minute
and recession of the chest wall starting within 3 hours of birth. Central cyanosis
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and peripheral oedema follow. On auscultation there are reduced breath sounds
and crepitations. The chest radiograph may be normal initially but later a fine
reticular pattern with loss of translucency (the ground glass appearance) and air
bronchograms are seen in idiopathic respiratory distress syndrome. In Avery’s syn-
drome (transient tachypnoea of the newborn), these clinical features are noted in
term infants and resolve within 48 h on oxygen treatment.

Idiopathic respiratory distress syndrome can be prevented by giving steroids for
48 h to women in preterm labour at less than 34 weeks’ gestation. The infant should
be transferred to a neonatal intensive care unit. Management includes oxygenation
(via a head box) and monitoring of umbilical arterial gases to maintain the Po, at
8-12 kPa. Intermittent positive pressure ventilation is required if the Po, falls be-
low 5 kPa or the Pco, exceeds 8 kPa or if repeated apnoeic attacks occur. Some
would also prescribe antibiotics to all infants with a raised respiratory rate.

Prognosis depends on the severity of the condition and the availability of expert
resuscitation and intensive care facilities. The mortality in liveborns is 0.03% and
up to 15% of survivors will have some degree of residual handicap which may be
mild. Retrolental fibroplasia is a hazard in those who have received high oxygen
concentrations. Regular follow-up for developmental assessment and testing of vi-
sion and hearing are important.

Jaundice

Neonatal jaundice is common (Table 20.3). Unconjugated bilirubin may cross the
blood-brain barrier as it is lipid soluble. High levels (>20 mg/100 ml) may damage
the basal ganglia and brain stem causing kernicterus which may be fatal or result in
mental retardation, athetoid cerebral palsy and nerve deafness. This is most likely
in sick or preterm babies and those with haemolytic disease of the newborn espe-
cially if jaundice develops in the first 24 h or after 7 days. The liver contains glucuronyl
transferase enzymes which conjugate the bilirubin and render it water soluble so
that it can be excreted in the bile.

The levels of unconjugated serum bilirubin at which treatment is indicated
depend on the well-being and gestational age of the infant. Bilirubin may be conju-
gated by phototherapy, increasing the fluid intake or exchange transfusion with
fresh (less than 48 hours old) rhesus negative blood of the same ABO group as the
baby. Most babies with unconjugated hyperbilirubinaemia recover entirely as do
40%-60% of those with biliary atresia after surgery. Neonatal hepatitis often causes
cirrhosis which is fatal in childhood.

Hypothermia

The term infant’s body temperature falls by 0.5°C after birth. Premature babies are
at particular risk of hypothermia because they have a large surface area in relation
to their body weight, they cannot shiver and have little or no brown fat; asphyxiated
babies are prone to hypothermia because they cannot mobilise metabolic stores.
Hypothermia causes increased oxygen consumption, vasoconstriction, acido-
sis, hypoglycaemia and coagulation disorders. It can be prevented by keeping the
baby warm and dry during and after resuscitation. Much of the body heat is lost
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from the head so a hat is essential. The temperature of the incubator is adjusted
according to the body weight and increased gradually. Recovery is temperature
dependent and may not occur if below 35°C. Sclerema, a woody hardening of the
subcutaneous tissues, occurs when persistent low temperatures are associated with
sepsis. In hypothermic infants that are also hypoglycaemic 50% develop neurologi-
cal damage.

Infection

Immunoglobulin G but not M crosses the placenta, so the neonate (particularly
when preterm) is unable to mount an adequate immunological response. Infection
may be acquired in utero either transplacentally or from infected amniotic fluid. It
may occur during vaginal delivery or acquired after birth via the skin, the mucous
membranes, the respiratory, urinary or gastrointestinal tracts or haematogenous
infection (septicaemia) with spread to the brain, meninges, lung or bone.

Clinical features depend on the infection site but are often non-specific, e.g.,
lethargy, irritability, poor feeding, apnoeic attacks, hypothermia. Membrane rupture
for more than 24 h prior to delivery is an indication for prophylactic antibiotics,
usually gentamicin and penicillin. Diagnosis of infection depends on a high index
of suspicion and cultures of blood, urine, and spinal fluid and peripheral swabs of
skin and other secretions.

Overwhelming systemic infections may be fatal even when treated but this is
rare. Congenital infections may have long-term sequelae (Table 8.4). Up to 80% of
meningitis survivors will have some neurological sequelae.

Blood disorders
Anaemia

Anaemia in the first week of life is diagnosed when the haemoglobin is less than 12
g/dl. When present at birth it may be due to (a) fetal haemorrhage (from ruptured
umbilical cord or placental vessels); (b) haemolysis (acute or chronic) due to
fetomaternal transfusion; (c) twin-to-twin transfusion; (d) repeated blood sampling.
Anaemia after delivery may be due to (a) bleeding, either internal or external; (b)
haemolytic disease of the newborn; (c) failure of red cell production.

Rapid loss of large volumes (30-50 ml) of blood results in circulatory failure
with shock (pallor, tachycardia and tachypnoea) and low central venous pressure;
if loss of blood is slower, circulatory function is maintained and the central venous
pressure is normal or even increased. Once the diagnosis is suspected, an umbilical
blood sample is obtained for haemoglobin, haematocrit, platelet and reticulocyte
counts as well as blood grouping, Coombs’ testing, coagulation screen and Kleihauer
test (which detects fetal cells in the maternal circulation).

Emergency treatment includes transfusion of group O rhesus negative blood
(20 ml/kg) via the umbilical vein and vitamin K (2 mg intravenously). Further
treatment depends on the cause of the anaemia.

Inherited or acquired haemolytic anaemia (Table 20.3) is characterised by
reduced red cell survival. Apart from anaemia, the infant presents with jaundice
(unconjugated bilirubin). Management is described above.
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Polycythaemia

Polycythaemia is defined as a packed cell volume greater than 65% and a haemo-
globin greater than 22 g/dl. In twin-to-twin transfusion it may occur in one of
identical twins who has received blood from the other, who in turn becomes an-
aemic. Delayed clamping of the cord and maternal diabetes predispose to
polycythaemia. It may present with convulsions, congestive cardiac failure or severe
jaundice and respiratory distress. Vascular thromboses may occur. A dilutional
plasma or low saline albumin exchange transfusion (20 ml/kg) is usually curative.

Haemorrhagic Disease

Bleeding disorders may be caused by (a) haemorrhagic disease of the newborn due
to deficiency of clotting factors II, VII, IX, X; (b) neonatal thrombocytopenia due to
neonatal platelet antibodies, platelet abnormalities, leukaemia, maternal systemic
lupus erythematosus or idiopathic thrombocytopenic purpura; (c) disseminated
intravascular coagulation. Neonates present with excessive bruising and bleeding
into the skin, injection sites or the gut. Haemorrhagic disease of the newborn is
prevented by giving 1-2 mg of vitamin K intramuscularly at birth. It can be treated
in the same way. The cause of neonatal thrombocytopenia should be removed and
platelets transfused to correct severe haemorrhage if the platelet count drops below
20 000 mm. The morbidity and mortality of these conditions depend on whether
complications, e.g., intracranial haemorrhage, develop.
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Obstetric Operations

Amniocentesis

Amniotic fluid is obtained by amniocentesis under ultrasound control. After infil-
trating the anterior abdominal wall with local anaesthetic a fine needle is inserted
into the amniotic sac. If the placenta is anterior, it may be necessary to traverse it to
reach the amniotic fluid. Amniotic fluid is used (a) for prenatal diagnosis including
fetal karyotype, alphafetoprotein levels and to diagnose metabolic abnormalities
after 15 weeks’ gestation and later in pregnancy; (b) to diagnose the severity of
rhesus disease and (c) to determine if the fetal lungs are mature. Complications
include a 0.5%-1% miscarriage rate and rarely postural deformities, e.g., talipes.
Rhesus-negative women should have a Kleihauer test after the procedure and re-
ceive 50 g of anti-D to cover fetomaternal transfusion. Amniocentesis may also be
a therapeutic procedure, e.g. intra-amniotic instillation of thyroxine in fetal goitre;
repeated drainage amniocentesis in twin-twin transfusion.

Chorionic villus sampling

Chorionic villus sampling (CVS), best performed at 10-11 weeks’ gestation without
anaesthesia, provides tissue which permits direct examination of the chromosomal,
DNA and metabolic constitution of the fetus. Direct karyotyping is possible within
2 days; formal karyotyping and other studies yield results within 2-3 weeks. The
indications for CVS are similar to those for amniocentesis in the first half of preg-
nancy, the commonest being fetal karyotyping because of advanced maternal age.

CVS is performed via the cervix or the abdomen, the latter being the common-
est route. Complications are uncommon (0.5%-1% miscarriage rate; premature rup-
ture of membrane before term) and are closely related to operator experience. CVS
performed prior to 8 weeks’ gestation may lead to severe limb reduction deformi-
ties and other congenital abnormalities. A major problem is mosaicism in cultured
placental cells which may not reflect the chromosome pattern of the fetus; this prob-
lem is avoided by early amniocentesis.
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Fetoscopy and cordocentesis

Percutaneous transabdominal intrauterine endoscopy may be performed at 15-18
weeks’ gestation to diagnose or exclude an anatomical abnormality under direct
vision or to obtain tissue or fluids (e.g. cord blood) for analysis. The indications for
fetoscopy alone are diminishing and in most cases the diagnosis can be made by
ultrasound, and this also allows collection of fetal blood (cordocentesis), and other
needle-guided procedures, e.g. fetal intravascular transfusion or doing adminis-
tration as well as drainage procedures of fetal hydrothorax, abdominal cysts and
bladder selective fetal reduction is best performed at 11 weeks’ gestation as the
miscarriage rate is lowest (10%) at this time.

Termination of pregnancy

In the first trimester termination of pregnancy may be performed medically up to
8 weeks’ gestation (Gemeprost and the antiprogesterone mifepristone) or surgically
by dilatation of the cervix (to no more than 10 mm) and suction evacuation using a
narrow suction cannula. Blood loss is reduced by postoperative ergometrine (0.5
mg intravenously). Second trimester termination is most often performed by extra-
or intra-amniotic prostaglandins (PGE, or PGE,,). Sharp curettage is not
recommended in the second trimester because of the increased risk of uterine
perforation, haemorrhage, infection, cervical laceration and incomplete emptying
of the uterus. Rarely, hysterotomy is performed via a low transverse incision. The
uterovesical peritoneum is opened and the bladder reflected downwards. A short
vertical incision is made as low as possible in the uterus. The bulging membranes
are separated from the inner surface of the uterine cavity and the sac contents
removed. The uterine incision is closed in two layers and covered by the uterovesical
peritoneum. Complications of termination of pregnancy include: (a) haemorrhage
precipitated by retained products or endometritis; (b) endometritis which may lead
to tubal damage and infertility; (c) damage to the cervix and uterus including
cervical incompetence, perforation and subsequent uterine rupture; (d) infertility
secondary to endometritis or Asherman’s syndrome (intrauterine adhesions); (d)
rhesus isoimmunisation; (f) psychological problems.

Sterilisation

Female sterilisation is performed as an open technique at (mini) laparotomy, via
laparoscopy or vaginally through the pouch of Douglas, preferably in the first half
of the menstrual cycle to minimise the possibility of coincident pregnancy. The
fallopian tube is ligated (Madlener technique) and/or divided (Pomeroy technique).
The tubal stumps may be buried in the broad ligament. Clips (Filshie, Hulka-
Clemens) or rings may be applied transabdominally, or intratubal devices inserted
transcervically. Sections of the tube may be destroyed by diathermy (unipolar or
bipolar) but this causes extensive damage and reduces the likelihood of successful
reversal. Failure rates vary with the technique and are approximately 0.2% (Filshie
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clip), 2.6% (Hulka-Clemens clip) and 4% (Madlener technique, Yoon ring). Clip
failure may be due to application to the wrong structure, recanalisation or fracture
of the clip. Apart from the anaesthetic risks and those of the procedure (mortality 8
per 100 000 laparoscopies), complications include pregnancy (including a 5%-8%
ectopic pregnancy rate), injury to the bowel, menstrual irregularity and loss of libido.
The risks, failure rate and likelihood of reversal (approximately 50%-70% depend-
ing on the procedure) is included in the counselling and written consent which
precedes sterilisation.

Vasectomy involves excising a segment of the vas deferens, usually under local
anaesthesia. Sterilisation is complete when no spermatozoa are found in the
ejaculate. Reversal is difficult and even when surgically possible half the men will
be infertile because of sperm antibodies. Failure may be due to insufficient excision
or spontaneous recanalisation. Complications include infection (epididymo-
orchitis), granuloma and haematoma formation.

Cervical suture

Cervical incompetence may be congenital or iatrogenic, e.g., due to over-vigorous
dilatation, cone biopsy or cervical amputation. A history of cervical incompetence
suggested by previous mid-trimester abortions or recurrent premature delivery is
an indication for cerclage (surgical closure of the cervical canal in pregnancy). When
performed between 12 and 14 weeks, cervical cerclage reduces the incidence of
delivery before 33 weeks, miscarriage and perinatal death. The McDonald proce-
dure consists of taking three bites of the cervix with a large needle threaded with
Mersilene tape. The suture is tightened to just close the os. Prophylactic antibiotics
and beta sympathomimetics are used by some. Cerclage with colpotomy (Shirodkar’s
procedure) requires dissecting the bladder to the level of the internal os prior to
inserting the purse string suture of non-resorbable material. The suture is removed
beforelabour is established or when the membranes rupture or haemorrhage occurs.
Complication rates are low and variable and include cervical laceration, premature
rupture of membranes, sepsis, cervical stenosis and dystocia, fistula and uterine
rupture.

Version for breech presentation

Version may be external or internal. External cephalic version is used by some to
convert breech into cephalic during the third trimester. The fetus is rotated by gentle
pressure on the anterior abdominal wall. Necessary conditions include a relaxed
uterus, ample liquor and a disengaged presenting part. Anaesthesia should not be
used. External version can also be used in early labour with a transverse or oblique
lie; the membranes should be intact and placenta praevia, pelvic tumour and
disproportion must be excluded. When delivery of a second twin needs to be
expedited, external version may be used prior to rupturing the membranes and
applying the ventouse. Rarely internal podalic version is used to extract a second
twin with a malpresentation. Risks include rupture of the uterus and fetal death.
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Caesarean section

There are few absolute indications for caesarean section. It is performed either
electively (e.g., for fulminating pre-eclampsia, growth retardation, prematurity,
confirmed disproportion, two previous caesarean sections, or when vaginal deliv-
ery is likely to be more risky to the fetus and/or mother e.g., placenta praevia) or
during labour for a variety of reasons including fetal or maternal distress and evi-
dence of obstructed labour. The overall incidence is 10%-25% of all deliveries. A
policy of trial of labour after previous caesarean section reduces maternal morbid-
ity and the incidence of repeat caesarean section. Intrauterine pressure should be
monitored if oxytocin is used after a previous caesarean section. The maternal
mortality of emergency caesarean section is tenfold greater than that of vaginal
delivery, although the rate has declined steadily in recent years. Sixty direct mater-
nal deaths occurred in the UK during the triennium 1988 to 1990, some of which
may have occurred even if vaginal delivery had been performed. The major imme-
diate causes of death are (a) pulmonary embolism, (b) hypertensive disease and
(c) haemorrhage.

Most sections are performed transversly through the lower segment after
reflecting the bladder. Classical caesarean section is a vertical incision through the
upper uterine segment. It is performed when entry through the lower segment is
obstructed by fibroids or adhesions or for a transverse lie with premature rupture
of membranes, especially at 26-28 weeks’ gestation. Procedures such as classical
caesarean section, previous hysterotomy or myomectomy when the uterine cavity
was entered are associated with an increased risk of scar rupture in subsequent
pregnancies, especially if sepsis followed the operation or the placenta implants
over the scar. The maternal risks are those of any operation but in addition the
bladder, ureter or bowel may be injured. Prophylactic antibiotics reduce the
incidence of serious wound infection and febrile morbidity in elective and emer-
gency caesarean section.

Forceps delivery

Forceps delivery is considered for fetal or maternal distress (including some condi-
tions when it is preferable to avoid pushing) and for delay in the second stage due
to poor maternal effort, malposition or malpresentation. Forceps are also applied
to protect the aftercoming head in a breech presentation. However, forceps do not
protect the low birth weight infant from intraventricular haemorrhage.

Forceps should only be applied when (a) the cervix is fully dilated, (b) the head
is engaged with a vertex (anterior, lateral or posterior position) or face presenta-
tion (mento-anterior position), (c) the biparietal diameter is at or below the level of
the spines, (d) the membranes are ruptured and (e) the bladder is empty. Signifi-
cant caput or moulding of the head may obscure these observations. Regional
epidural or pudendal and inferior haemorrhoidal local anaesthesia is required.

If the vertex presents in the posterior position it may first be rotated either manu-
ally or with Kielland’s forceps before delivery unless it is deep in the pelvis when
delivery in the posterior position is preferable. Keilland’s forceps have a sliding
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lock and are used to rotate the head from the posterior or transverse position when
the vertex is at or below the level of the spines. The forceps are applied either directly
or by wandering the anterior blade around the face onto the anterior parietal bone.
This is the only type of forceps that does not have both pelvic and cephalic curves.
Straight forceps in common use include Simpson’s, Neville-Barnes, Anderson’s and
the short handled Wrigley’s. Each has a fixed lock between the blades. Intermittent
traction is applied during contractions to deliver the head from the right to left
oblique or the direct occipitoposterior position. Forceps delivery may fail because
of an unrecognised malpresentation, disproportion or hydrocephalus, but more
usually because of faulty technique. Injury to the mother (uterine rupture, vaginal,
bladder or bowel laceration) or fetus (facial abrasion, bruising, or nerve palsy and
intracranial haemorrhage) may result.

Ventouse delivery

The indications and precautions are as for forceps delivery, except that the ventouse
may be used when the cervix is not fully dilated and local anaesthesia is all that is
usually required. It should be avoided in the preterm infant. The largest possible
cup is applied as far back on the occiput as possible and the pressure increased
steadily to 0.8 kg/cm?. Traction is exerted at right angles to the cup during contrac-
tions for a maximum of 30 min to minimise the risk of scalp trauma (bruising,
sloughing or cephalhaematoma). Transverse or posterior positions of the head may
rotate on the pelvic floor and deliver occipito-anteriorly. Maternal injury is rare.
For all indications the incidence of maternal injury and use of general anaesthesia
is less than with forceps delivery.

Episiotomy and repair (including tears)

An episiotomy is performed electively (after local anaesthesia) in many labours to
extend the anteroposterior space available for delivery of the head. It is an incision
through the perineal body extending either in the midline posteriorly or medio-
laterally through the vulva and vagina. Overall trauma and perineal trauma are
reduced by a policy of restricted rather than liberal use of episiotomy. Three types
of tear are described: first degree involving perineal skin and the lower part of the
vagina; second degree involving the perineal body, levator ani muscles and post-
erior vaginal wall; and third degree extending through the external anal sphincter
into the anus or rectum.

A third degree tear is repaired in an operating theatre. Interrupted sutures are
placed starting at the apex of the anal mucosa down to the anal margin, followed by
the torn ends of the sphincter. Repair of an episiotomy and a first or second degree
tear is in layers using either continuous or interrupted polyglycolic acid (absorb-
able) sutures starting at the apex of the vagina down to the introitus. Two layers of
interrupted sutures close the dead space behind the vagina and repair the perineal
body. Finally the skin is closed, usually with continuous polyglycolic acid sutures.
Interrupted catgut, silk and nylon sutures increase short-term perineal pain. Other
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complications include bleeding, urinary retention and difficulty with defaecation
due to pain, infection that often leads to wound breakdown, perivaginal or perivulval
haematoma and dyspareunia. Most are reduced by expert repair.

Manual removal of placenta

Indications and complications are covered elsewhere. If the placenta has separated,
it may be retained by a retraction ring between the upper and lower uterine segments.
If there is no active bleeding, the uterus may be allowed time to relax; delivery of
the placenta follows. Oxytocin infusion is continued after the placenta is delivered.
If the retained placenta has not separated, it is removed by digital separation through
the spongy layer of the decidua basalis, usually under general anaesthesia. Manual
separation of the placenta from the uterine wall is usually easy except with placenta
accreta. Hysterectomy is indicated when chorionic villi penetrate the myometrium
(placenta increta) or the serosa (placenta percreta). If future fertility is a require-
ment the placenta may be left in situ under antibiotic cover.






Chapter 22
Menstrual and Other Bleeding

Disorders

Puberty

The onset of puberty is under pineal (melatonin) and hypothalamic (GnRH) control
(see Companion volume).

Most (95%) girls menstruate between 11 and 15 years of age, the remainder doing
so between 10-11 and 15-16 years. Improved nutritional and environmental factors
have been responsible for the decline in the age of menarche this century. This now
appears to have stabilised. Menarche is typically the last stage in pubertal
development preceded by growth in height, breast development and the appear-
ance of pubic and axillary hair. Frequent variations in this pattern occur.

Precocious puberty is diagnosed if there is breast and pubic hair growth before
the child is 8 years old, or menstrual periods before the age of 10. Most cases are
constitutional, i.e., premature gonadotrophin release, in the absence of organic
pathology, e.g., intracranial lesions (tumour, infection), Albright’s syndrome or a
feminising ovarian tumour. In the absence of organic pathology, menstruation can
be suppressed with cyproterone acetate (70-150 mg/m? daily). Most feminising tu-
mours are benign and oophorectomy is sufficient.

Most early menstrual cycles are anovular and hence irregular and pain free. If
periods are heavy or frequent, anaemia may result. Norethisterone (5 mg tds) will
stop the bleeding. Rarely curettage is necessary. The possibility of pregnancy and
its complications as well as drug intake (e.g., oral contraceptives) should be consid-
ered in the differential diagnosis of bleeding disorders.

Menorrhagia

The amount, duration and interval between periods vary considerably among nor-
mal women. The diagnosis of menorrhagia is based on the patient’s own subjective
assessment. Two-thirds of women complaining of menorrhagia have objective
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Table 22.1. Causes of menorrhagia. (Note that histological examination may reveal unsuspected or-
ganic pathology e.g. endometritis, polyps, malignant disease in up to 25% of patients with dysfunc-
tional uterine bleeding in whom pelvic examination fails to detect abnormalities)

Organic disease of the genital tract Dysfunctional uterine bleeding
Vulva: Polyps Primary: Unknown; probably multifactorial disturbance
of endometrial function

Vagina: Polyps, adenosis

Cervix: Polyps, carcinoma Secondary: Disorders outside the genital tract
(myxoedema, bleeding complications, polyps,
malignancy, bleeding diathesis, drugs including
contraceptives) endometritis (e.g. TB)

Tube:  PID, pregnancy complications

Ovary: Hormone producing tumours

PID = pelvic inflammatory disease; TB = tuberculosis.

evidence of heavy menstrual blood loss (> 80 ml per cycle) as do 10% of a random
population of women. Organic disease of the genital tract is excluded by general
and vaginal examinations followed by transvaginal ultrasound, endometrial biopsy
or curettage. There is no pattern of bleeding (oligomenorrhoea, polymenorrhoea,
menorrhagia, metrorrhagia) specific to any disorder listed in Table 22.1.

Mechanisms of menstruation

Menstrual bleeding may be secondary to a fall in oestrogen levels, or to decreased
progesterone (P) levels in an endometrium primed by oestrogen (E) (normal cy-
cle). Progesterone is not essential for withdrawal bleeding to occur; anovular cycles
also result in endometrial shedding. The effects of E and P on the endometrium are
mediated by the prostanoids (PGE,, PGF,,, thromboxane and prostacyclins).
Oestrogen depresses and progesterone stimulates activity of the initial enzyme in
the degradation of PGE, and PGF,, (15-hydroxyprostaglandin dehydrogenase). The
net result of the fall in P levels prior to menstruation is release of phospholipase A,
(an acyl hydrolase), initiating the arachidonic acid cascade. Prostanoids thus in-
crease during the secretory phase reaching a maximum premenstrually.

Prostanoid levels are higher in patients with menorrhagia (including IUCD-
related cases), endometriosis, dysmenorrhoea and endometrial carcinoma. PGE,
levels (vasodilator) are higher than PGF,, (vasoconstrictor) in patients with
menorrhagia. Prostacyclin (vasodilator and antiplatelet aggregator) but not
thromboxane (vasoconstrictor and platelet aggregator) metabolites are increased
in menorrhagia. These observations form the basis for the therapeutic success of
prostaglandin inhibitors in reducing menstrual blood loss.

Dysfunctional uterine bleeding

Dysfunctional uterine bleeding (DUB) (abnormal uterine bleeding in the absence
of organic genital tract disease), affects 10% of all new gynaecology outpatients.
Half of them are aged 20-40 years, 40% are over 40 and 10% are less than 20 years
old. Contrary to common belief, no pituitary-ovarian abnormality (or anovulation)
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is present in the majority of women. The primary cause of the menstrual dysfunc-
tion is unknown. The traditional classification of DUB according to aetiology
(ovulatory, anovulatory and corpus luteum abnormality) or complex nomencla-
ture (e.g., menometrorrhagia) is being replaced by one based on clinical presenta-
tion (affected age groups and bleeding pattern) supported by histology (Table 22.2).
Women with DUB who remain unresponsive to therapy should be further
investigated e.g., hysteroscopy and laparoscopy.

Pathology

Most cases are best sampled 5-6 days before menstruation. Endometrial histology
is normal in up to half the women with DUB. Approximately 30%-40% have
endometrial hyperplasia (metropathia haemorrhagica) with overgrowth of stroma
and glands (Swiss cheese appearance) or proliferative endometrium in the second
half of the cycle (anovulatory). Atrophy, irregular ripening and irregular shedding
of the endometrium (ovulatory) constitute the remaining histological types seen
less commonly in DUB.

Treatment

Treatment is either conservative (drugs) or radical (endoscopic endometrial abla-
tion or resection, hysterectomy). Surgery is limited to older women whose families
are complete in whom persistent bleeding has been unresponsive to medical treat-
ment. In women desirous of pregnancy or when normal secretory endometrium is
present, prostaglandin synthetase inhibitors (flufenamic and mefenamic acid) with
or without antifibrinolytic drugs (epsilon aminocaproic acid, tranexamic acid) are
the treatment of choice. Menorrhagia may recur once treatment is stopped in some
women, although the remainder are “cured”. If contraception is desired and/or
atrophic endometrium is present, the first choice is an oestrogen dominant combined
E/P oral contraceptive, given from days 5 to 25 for 3 months in the first instance.
Normal menses follow in the majority of women due to a rebound effect which
normalises pituitary-ovarian-endometrial axis function. If secretory phase
endometrial sampling demonstrates proliferation, a P dominant E/P combination
pill should be used; if hyperplasia is diagnosed, cyclical progesterone therapy should
be tried for 9-12 months. Some advocate hysterectomy if the condition persists
because of the small risk of progression to invasive carcinoma. The progestogenic
drug danazol (a 17-o ethinyl testosterone derivative) is more effective in reducing
menstrual blood loss than the E/P combination pill, as are the GnRH analogues but
their use is limited by expense and unpleasant side-effects (weight loss, rashes, ir-
reversible hoarseness; and menopausal symptoms, respectively).

Primary amenorrhoea

The single most common cause of primary amenorrhoea is congenital absence of
the internal genitalia (the Mayer-Rokitanski-Kusler-Hauser syndrome). The 15
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year old without periods or secondary sexual characteristics should be investigated,
although if the latter are present, investigations can be deferred. Apart from a full
history and physical examination (including height), FSH/LH assay, chromosomal
studies and a skull radiograph are performed.

Androgen insensitivity syndrome

In androgen insensitivity (of which testicular feminisation syndrome is one
subgroup), XY “females” with testes present at puberty with normal breasts but
absent pubic or axillary hair and primary amenorrhoea. The finding of a blind
short vagina should lead to investigation of the internal genitalia. The hypothalamus
and pituitary are insensitive to testosterone, which is thought to be responsible for
the elavated luteinising hormone (LH) values. Insensitivity to androgens is usually
due to failure of receptor binding. Male levels of E, FSH and testosterone are found.
Inheritance is by an X-linked recessive or sex-limited autosomal dominant gene.
Depending on when the diagnosis is made (typically at puberty, but occasionally
earlier when the same diagnosis is made in an elder “sister”), gonadectomy should
be carried out, because the testes carry a 5% lifetime risk of malignant change.
Hormone replacement therapy should follow at puberty.

Congenital adrenal hyperplasia

This should be distinguished from prenatal drug-induced masculinisation (danazol,
methyl testosterone, E/P) which typically presents during infancy. Late-onset
congenital adrenal hyperplasia may present at puberty in two ways. First, the female
with minimal masculinisation of the external genitalia, may present with delayed
secondary sexual development and amenorrhoea. A number of enzyme defects of
cortisol and aldosterone metabolism are possible, the commonest being
21-hydroxylase deficiency. Elevated serum levels of 17-hydroxyprogesterone, or of
its urinary metabolite pregnanetriol, will confirm the diagnosis. Urinary androgens
(17-oxosteroids) are also elevated. The associated aldosterone deficiency respons-
ible for the high mortality of this condition at birth (salt losing syndrome), is rarely
a problem at puberty. Treatment with cortisol breaks the positive feedback cycle on
pituitary ACTH, thus removing the stimulus for adrenal androgen production.
Secondary sexual development and menstruation result. Second, the diagnosis may
be made in a “boy”, so identified because of severe masculinisation of the external
genitalia at birth. Cortisol treatment will induce menses. The decision to change
the gender role should not be taken lightly especially if the penis is thought to be
suitable for intercourse. In this case it may be better to allow the child to continue
male sexual development by treating with testosterone and performing hysterec-
tomy and oophorectomy.

True hermaphroditism

The “female” hermaphrodite will become virilised at puberty unless the testis is
removed. Similarly, menstruation and breast development may occur in the “male”
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hermaphrodite at puberty. The distinction between an undermasculinised male
(due to testicular failure, whether for anatomic or enzymatic reasons, or end organ
hormone insensitivity) and a true hermaphrodite (possessing both ovarian and
testicular tissue) can only be made by gonadal biopsy at laparotomy since it is dif-
ficult to distinguish either of these gonads from an ovo-testis at laparoscopy. When
gonadal tissue inappropriate to the chosen gender role is found (based on the suit-
ability of the external genitalia for sexual life in that role) it should be removed to
reduce the lifetime risk of malignancy. Once removed, E/P treatment at puberty
will produce secondary sexual development and menses in those who are best suited
to be female, whereas testosterone will achieve the opposite effect. Occasionally
this culminates in fertility.

Hypergonadotrophic hypogonadism

Sexual maturation in Turner’s syndrome and gonadal agenesis can be achieved with
E and withdrawal bleeding induced with added cyclic P. The gonadal streak should
be removed in all XY or XX/XY mosaics to prevent the risk of a dysgenetic tumour
developing. Assisted reproductive techniques (ovum donation) may be used in pa-
tients with gonadal agenesis and a normal uterus.

The undermasculinised male

Genetic males with enzymatic faults in androgen production (e.g., 5-alpha-reductase
deficiency) may present either in infancy when an elder “sister” is being investi-
gated for the same condition, or at puberty when the “girl” fails to menstruate, and
varying degrees of virilisation are induced by testosterone. The internal genitalia
are male since anti-Mullerian hormone is produced normally. Inheritance is
autosomal recessive. Typically the female role is preferred since the external geni-
talia are barely adequate for male sexual activity.

Secondary amenorrhoea

This is defined as the absence of menses in women of reproductive age who are not
pregnant, lactating or have had a hysterectomy. The causes are physiological (weight
loss, stress, exercise), pharmacological (oral contraceptive pill, drugs which induce
hyperprolactinaemia such as phenothiazines, tricyclics, reserpine, digoxin) and
pathological (asymptomatic: pituitary tumour, hypothyroidism; following curettage:
Asherman’s syndrome; following postpartum haemorrhage: Sheehan’s syndrome;
with hirsutism: adrenal disease, polycystic ovaries, virilising ovarian tumours; with
galactorrhoea: pituitary tumour; with hot flushes or following radiotherapy or
chemotherapy: premature ovarian failure). Accurate diagnosis (which should al-
ways precede treatment) is based on adequate history and physical examination
(see above). Organic disease should be excluded in the first instance by FSH and
prolactin assay, as well as skull and pituitary fossa radiographs. If fertility is not
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important to the patient, no further investigation is necessary. The management of
the amenorrhoeic woman wanting pregnancy is discussed in a later section.

Hyperprolactinaemia

Stress (including vaginal examination) increases prolactin levels. Hyperprolac-
tinaemia per se induces secondary amenorrhoea, which is treated with
bromocriptine (side-effects include nausea, vomiting, postural hypotension and
headaches). Pituitary tumours may cause amenorrhoea without hyperprolac-
tinaemia but this is rare. Hyperprolactinaemia (with or without galactorrhoea) and
amenorrhoea are an unusual (4%) presentation of hypothyroidism.

Polycystic ovarian disease

This includes secondary amenorrhoea, oligomenorrhoea, obesity, hirsutism and
infertility. Persistently high LH levels and a high LH/FSH ratio are suspect while
enlarged polycystic ovaries at laparoscopy or ultrasound are conclusive. Treatment
of infertility is by clomiphene or human menopausal gonadotropin (HMG) to induce
ovulation. If this fails, surgery by wedge resection after ovarian endoscopic electro-
cautery or laser “drilling” is preferred. Clomiphene is an anti-oestrogen resulting
in an increase in FSH/LH. Side-effects include hot flushes and, in 7% of cycles,
asymptomatic ovarian enlargement. Regression follows cessation of treatment.
There is a 10% incidence of multiple pregnancy, but these are rarely of higher order
than twins (unlike HMG which induces multiple pregnancy in 20% of conceptions
including a 3% triplet rate). Endoscopic surgery to the ovaries produces fewer
adhesions and leads to spontaneous ovulation in 60% of women.

Pituitary tumours

Radiographic evidence of ballooning of the fossa, blistering of the floor or erosion
of the clinoid processes is pathognomonic. Contrast CT scanning is the only reliable
method to exclude pituitary microadenoma. These may recur despite
transsphenoidal excision; bromocriptine is the treatment of choice. By contrast,
mixed tumours or craniopharyngiomas (which cannot be excluded when prolactin
levels are raised) are best treated surgically.

Premature menopause

Elevated FSH/LH associated with low E levels suggest premature ovarian failure (in
women below the age of 35 years) or rarely the resistant ovary syndrome. Open
ovarian biopsy will reveal atretic Graafian follicles in the former condition. Tissue
antibody screening identifies a subgroup of women with premature menopause at
risk of developing other autoimmune diseases.
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Dysmenorrhoea

Primary spasmodic dysmenorrhoea is typical of the young woman when regular
ovulation is established. The pain is generally short lived (rarely longer than 24 h)
and colicky in nature. Treatment depends on the severity (i.e., the extent with which
it interferes with school, work etc.). The aetiology is unknown although the effec-
tiveness of aspirin and prostaglandin synthetase inhibitors suggests a role for the
arachidonic acid cascade. By inhibiting ovulation, the oral contraceptive pill is gen-
erally effective.

Secondary congestive dysmenorrhea typically starts a few days before the men-
ses are due and continues through most of the period. The differential diagnosis is
between endometriosis (with dyspareunia, pelvic and low back pain, menorrhagia
and/or irregular menses) and chronic pelvic inflammatory disease (PID) (similar
but with chronic cervicitis). Laparosopy distinguishes between the two.
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The Premenstrual Syndrome

The premenstrual syndrome is a complex of physical and psychological symptoms
of unknown aetiology, not associated with organic disease, which recur regularly
during the same phase of each ovarian cycle and then regress. Ovulation but not
menstruation is essential to the diagnosis. The type of symptoms (physical, e.g.,
oedema, weight gain, bloating and breast tenderness, and psychological, e.g.,
irritability, tiredness, depression), but not their severity remain constant from one
cycle to the next. The diagnosis is usually based on history and self-assessment
questionnaires. The prevalence ranges from 20% to 40% of the population.

Treatment options include (a) suppression of the ovarian cycle with oestradiol
(100 mg subcutaneous implants) or LHRH agonists plus oestrogen; (b) pyridoxine
(100 mg daily); (c) progestogens (e.g., progesterone suppositories 200-600 mg) from
mid cycle onwards; and (d) diuretics (e.g., bendrofluazide 2.5 mg daily). Of these,
only the first has been shown to be superior in prospective, double-blind, placebo-
controlled trials. Sympathetic handling is important. There is a placebo effect of up
to 75% with any treatment.
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Menopause

Menopause is the cessation of menses. The climacteric (perimenopause) is the
10-20 year period around this point. The median age is 50 years irrespective of
race, socioeconomic status, parity, height or weight. In smokers it occurs 1-2 years
earlier. It is due to a decline in the supply of ovarian follicles (oocytes) by atresia, a
process which begins after the 20th week of intrauterine life.

Stages of the climacteric

Four stages are described. The process begins at the age of 35-40 years (compen-
sated ovarian failure). There is increased resistance of the ovarian follicles to
gonadotrophin stimulation. Consequently, follicular development is deficient, 25%
of cycles being anovular. Lower oestrogen (E) and progesterone (P) levels lead to
hypothalamic-pituitary hyperactivity. Disproportionately elevated FSH and
frequently normal LH levels are found, their secretion remaining cyclical. Partial
ovarian failure follows, as defective ovulation and corpus luteum development lead
to unopposed E secretion. DUB, endometrial hyperplasia or carcinoma may follow.
Stage 3 is either abrupt or progressive complete ovarian failure. Decreased E
secretion leads to cessation of menstruation. Postmenopausally, low oestradiol (E,)
but normal or elevated oestrone (E,), androstenedione and testosterone levels are
found, falling gradually after 5-10 years. Secondary to increased GnRH secretion
there is an increase in FSH (X 13) and LH (X 3), maximal 2-3 years after menses
cease and declining thereafter. Decreased levels of inhibin (produced by the ovar-
ian follicle with a specific negative feedback effect on FSH) is responsible for this
disproportionate rise in FSH levels in the postmenopause.

Postmenopausal endocrinology

E, is quantitatively the major oestrogen in the postmenopause (ratio of E, to E, of
0.4), but E, has 10% of the biological activity of E,. E, levels correlate well with
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indices of vaginal maturation and superficial dyspareunia. Once the ovaries fail,
the major source of E (98%) is peripheral (mainly adipose tissue) aromatisation of
androstenedione from the adrenal (70%) and the ovary (30%); the remainder comes
from testosterone and E,. The efficiency of conversion is 2 to 4 times greater in the
50-year-old than the 20-year-old. E, levels correlate well with body weight and ex-
cess body fat. Ovarian androgen secretion increases postmenopausally; in combi-
nation with low E levels it causes postmenopausal masculinisation and hirsutism.
This is more marked in obese women. Following bilateral oophorectomy (either
pre-or postmenopausally) there is a 50% drop in androstenedione and testosterone
levels. Lower postmenopausal levels of P and 17-hydroxy P are of adrenal origin.
They bear no relationship to vasomotor symptoms. Low E levels cause prolactin
levels to fall.

Anatomical changes in the climacteric

The shrunken, white, postmenopausal ovary has a thin cortex but relatively thick
medulla with many stromal cells; these are the site of steroid hormone synthesis.
The uterine body to cervix ratio returns to 1:2 as in childhood. Cystic glands may
persist in the atrophic endometrium; proliferative or even hyperplastic
endometrium is found in a few women with efficient peripheral conversion of an-
drogens into oestrogens. Between 10% and 20% of women in the immediate
postmenopause have genital tract evidence of E deficiency, increasing to 50%-60%
in women over the age of 75 years. This includes a thin, narrow vagina; shiny, atrophic
vulval skin; gaping introitus; vaginal and uterine prolapse. Vaginal lactobacilli are
no longer found, the pH becoming alkaline. Similar changes occur in the transi-
tional epithelium of the bladder and urethra which become susceptible to irritability,
infection and incontinence.

Pathology of the climacteric

Osteoporosis

Apart from oestrogen deficiency in the postmenopause, the other causes of
osteoporosis include deficiency of calcium and vitamin D (dietary or malabsorp-
tion), immobilisation, excess adrenocortical secretion, drugs, e.g., steroids,
cytotoxics, heparin, hyperthyroidism, hyperparathyroidism, chronic renal disease
and rheumatoid arthritis.

Women over the age of 65 have a 10-fold increase in hip, spine and wrist fractures
when compared with men of the same age. After the menopause there is a rise in
serum calcium, phosphorus and alkaline phosphatase as well as in urinary calcium,
phosphorus and hydroxyproline. This net negative calcium and phosphorus balance
is reflected in the loss of 1% of the skeletal mass each year after the menopause.
This can be reversed by small doses of E which inhibit osteoclastic activity and
hence bone resorption. Postmenopausal osteoporosis is particularly marked in
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women with thin skins. Black women are less susceptible to bone loss than white
women. Osteoporotic women have significantly lower E, and androstenedione lev-
els. 1% of women over the age of 65 will sustain a hip fracture, of whom one in three
will die within 6 months; 10% of women aged 70 or over will have had a Colles
fracture during their postmenopausal years; 25% of white women over 60 will de-
velop spinal compression fractures.

The routine use of dual energy x-ray absorptiometry (DEXA) measurements or
other techniques to perform bone density measurements at the hip or spine cannot
be justified at present. This is restricted to women with osteoporotic fractures,
specific risk factors or who request HRT solely for prevention or treatment of
osteoporosis

Postmenopausal bone loss can be prevented by an E/P combination. Regular
exercise and calcium supplementation are thought by some to be of value, albeit
less than that of steroids. E should be started within 3 years of the menopause in
order to restore lost bone mass. Accelerated bone loss may occur when E is stopped.
A minimum of 2 mg E, or 20 pg ethinyl E, is necessary to reduce the risk of fracture
(risk ratio of 0.2 to 0.4). Prophylactic hormone replacement therapy (HRT) for all
women is advocated by some. Fast bone losers are at particular risk of osteoporosis
and may be identified by measuring 24 hour calcium excretion or urinary calcium:
creatinine ratio. Contrary to the situation in the reproductive years, E lowers blood
pressure in postmenopausal women, which is therefore not contraindicated in hy-
pertensive women. Replacement doses of E have no adverse effect on blood coagu-
lation nor do they increase the incidence of thromboembolic disease in
postmenopausal women.

Lipoproteins and vascular disease

The increase in cardiovascular disease and changes in lipoprotein patterns charac-
teristic of the postmenopause can be reversed by HRT. Doses of 2 mg E, valerate or
0.625 mg conjugated oestrogens are effective in reducing deaths from ischaemic
heart disease (overall risk ratio of 0.4) by preventing atherosclerosis. This should
be combined with the minimum dose of P, preferably a 17a-hydroxy P derivative
(pregnane type) to ensure withdrawal bleeding, minimise the risk of endometrial
hyperplasia and carcinoma and avoid negating the beneficial effects of E on serum
lipids and lipoproteins.

Clinical features

The diagnosis of the menopause is usually clear on history alone. Blood FSH and E,
estimations are not required for routine clinical diagnosis but may be helpful in
women who have had a hysterectomy, or who have suspected premature meno-
pause, or to identify climacteric-related depression.

E-reversible climacteric effects include vasomotor symptoms (hot flushes, night
sweats), genital and urinary tract dysfunction (vaginal dryness, dyspareunia,



176 Clinical Obstetrics and Gynaecology

atrophic vaginitis, stress incontinence and the urethral syndrome (urgency, dysuria
and recurrent UTIs) as well as psychological disorders. Hot flushes typically last a
few minutes and are associated with sweating, palpitations and tachycardia; they
may also occur at night. The aura and subjective sensation precede the mean
increase in skin temperature of 2-3°C. Elevated ambient temperatures cause pro-
longed hot flushes (up to 1 hour). Flushes result from resetting of the thermoregu-
latory centre (thought by some to be related to activity of the GnRH centre which
controls pulsatile LH release) with adrenergic vasodilatation (plasma adrenaline
increasing by 150% and noradrenaline decreasing by 40%). This leads to loss of
body heat and lowering of body core temperature. Women with hot flushes (par-
ticularly if thin) have significantly lower bound and free E, and E, levels. The
addition of clonidine (a central alpha-adrenergic stimulant) or even a beta blocker
may relieve hot flushes in those 5%-10% of patients who do not respond to E
alone.

Types of HRT and its side-effects

All types of E are equally effective (in equipotent doses) in relieving symptoms
and have similar side-effects, but the trend is away from unconjugated synthetic
E (e.g., ethinyloestradiol, which causes progressive build up of its metabolite E,
sulphate) towards natural conjugated equine E. Non-oral or implant users lose
the beneficial effect on lipid and lipoprotein levels. Implants lead to high peak
blood levels and the dosage cannot be adjusted. Vaginal or percutaneous creams
and pessaries are well absorbed. Since they bypass the liver they yield higher
E,:E, ratios than oral E.

Relative contraindications to HRT include previous E-related thromboembolic
episodes, chronic liver disease, porphyria and hormone-dependent carcinoma, but
not diabetes or hypertension.

Unopposed E users have a mean relative risk of carcinoma of the endometrium
of 2%, in proportion to the duration of use (minimum latency 3-6 years) and dosage.
They also have a small increase in the risk of breast cancer (latency greater than 10
years). Cyclical progesterones should be included in HRT for all women who retain
their uterus. The addition of P for 10-14 days per cycle reduces the risk of both
carcinomas to one quarter of the natural incidence. The pregnane and gonane
derivatives of 19-nortestosterone (e.g., norethisterone and norgestrel), while pro-
ducing beneficial changes in lipid and lipoprotein levels, have some androgenic
effects.

Postmenopausal bleeding

Any bleeding, however small, necessitates immediate investigation by transvaginal
ultrasound, endometrial biopsy or D and C.

In most cases no serious organic pathology (e.g., carcinoma of the cervix or
endometrium) is found. Atrophic vulvovaginitis is common and responds to local
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E therapy, or a few oral cycles of combined E/P to restore vaginal acidity. Bleeding
and discharge from secondary infection will cease.



Chapter 25

Virilism and Hirsutism

Virilism

Virilism includes hirsuitism, breast atrophy, male type baldness, deepening of the
voice and/or clitoral hypertrophy. Its management is described in the following
section.

Hirsutism

This is abnormally located excessive growth of hair. Hyperandrogenism of adrenal
or ovarian origin is the cause. Hyperprolactinaemia may cause hirsutism by the
direct action of prolactin on the adrenal. Normal ovulatory menses or recent preg-
nancy do not exclude organic pathology. Other major causes are familial, iatrogenic
(testosterone, danazol, dilantin, phenothiazines) or idiopathic. Excess response of
the hair follicles to normal androgen level is generally found in the latter, but some
have elevated free plasma testosterone levels of ovarian or adrenal origin. Rarely
acromegaly may present with hirsutism. Even rarer are congenital anomalies such
as hypertrichosis lanuginosa and the Cornelia de Lange syndrome.

Ovarian causes of hirsutism

Ultrasound examination demonstrates polycystic ovaries in over 90% of hirsute
women even when menstrual cycles and gonadotrophin concentrations are normal.
Secondary adrenal involvement explains the elevated DHEAS often found.
Normal 17-OH P, slightly elevated testosterone, and elevated LH and LH/FSH ratio
are characteristic.
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Virilising ovarian tumour may include arrhenoblastoma, thecoma, luteoma, hilus
cell, granulosal or adrenal rest tumour; rarely other types are found. Although some-
times palpable, ultrasonography is generally necessary to confirm ovarian
enlargement. Elevated total plasma testosterone (both free and bound to SHBG), in
combination with normal 17-OH P and DHEAS are typical.

Adrenal causes of hirsutism

These include tumours, hyperplasia and Cushing’s syndrome.

The origin (zona glomerulosa, fasciculata, reticularis) determines the clinical
presentation of adrenal tumours. Tumours involving more than one area resultin a
mixed clinical picture which may include primary aldosteronism (hypertension
and hypokalaemia) and Cushing’s syndrome. Substantially elevated plasma 17-OH
P and DHEAS and, to a lesser extent than in ovarian pathology, testosterone, point
to an adrenal cause. A fall in plasma 17-OH P and urinary 17-oxosteroids on ad-
ministering dexamethasone indicates that adrenal hyperplasia is the underlying
cause. Partial suppression may occur in cortical tumours. Increased urinary free
cortisol, together with loss of diurnal rhythm and inability to suppress the morn-
ing peak of cortisol with 2 mg dexamethasone confirms the diagnosis of Cushing’s
syndrome.

The cause of excess cortisol secretion must be determined: hypothalamus, pitui-
tary or adrenal. Skull and pituitary fossa radiographs, whole body CT and some-
times ultrasound may be of value.

Treatment of hirsutism

Organic pathology should be dealt with appropriately. Weight loss may help obese
hirsute women; mechanisms include lowering insulin, thus increasing SHBG (and
thereby reducing free androgen levels) and decreasing ovarian thecal cell response
to LH. Ethinyl oestradiol (35-50 pg), in combination with norethisterone, may
improve hirsutism by suppressing ovarian androgen production and increasing
SHBG. By depressing SHBG, norgestrel-containing oral contraceptives have the
opposite effect.

Cyproterone acetate (50-150 mg on days 5-15 of the cycle), usually prescribed
with ethinyl oestradiol (50 mg on days 5-26), competitively inhibits testosterone
binding to the cytoplasmic receptor, thus blocking its intracellular action. Long-
term treatment (12-18 months) is required to achieve an approximately 70% cure
rate. The two drugs are combined in the preparation Dianette which is effective
as maintenance treatment, but rarely sufficient to reverse excess hair growth.
Spironolactone (100 mg from day 5 to 28) also acts as a competitive androgen
inhibitor but in addition it inhibits cytochrome P450, essential for androgen
biosynythesis. It is not suitable for long-term use. Both drugs interfere with sexual
differentiation of a male fetus. Cyproterone acetate may exacerbate
hyperinsulinism and alter lipid profiles, characteristics of lean women with
polycystic ovaries. Hirsute patients are thus at increased risk of cardiovascular
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disease. Newer non-steroidal anti-androgens (e.g., flutamide) are undergoing

evaluation. Most women benefit from symptomatic treatment with depilation and
cosmetics.



Chapter 26

Genital Infections

Infections and related conditions of the vulva

Pruritus vulvae

Pruritus of the vulva may be due to: (a) vaginal infection (Candida and
Trichomonas); (b) chemical irritants (soaps, antiseptics, detergents); (c) diabetic
vulvitis; (d) dystrophies and malignant lesions; (e) ulcerative conditions (see below);
(f) psychological causes; (g) condyloma acuminata; (h) systemic disease (obstructive
jaundice, thyroid disease, Crohn’s disease, leukaemias); (i) generalised skin disease
(eczema, urticaria, scabies); (j) atrophic vaginitis (common in postmenopausal and
breast-feeding women). :

Treatment depends on the cause. Symptomatic management includes application
of zinc and castor oil ointment, or 1% hydrocortisone cream or ointment.

Ulceration of the vulva
Granuloma inguinale

This is due to venereal infection with the bacterium Donovania granulomatosis
(Donovan bodies in mononuclear cells) and occurs in Negresses in Africa, the
Caribbean and southern US. The primary lesion is an itchy papule which ulcerates.
Lymph gland enlargement is not a prominent feature. Treatment is with tetracy-
cline or ampicillin (500 mg four times daily for three weeks).

Lymphogranuloma venereum

This is a venereal disorder due to L 1-3 serotypes of Chlamydia trachomatis, com-
mon in tropical countries, and commoner in men than women. Swelling of the
inguinal lymph glands follows a few weeks after the primary vulval ulcer.
Complications are proctitis, elephantiasis and carcinoma. Diagnosis is by a
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complement fixation test or a microimmunofluorescent test on serum. Treatment
is with tetracyclines or erythromycin.

Behget’s syndrome

This is a connective tissue disorder with multisystem involvement. These include
aphthous ulcers of the mouth and vulva. It is sometimes associated with conjuncti-
vitis and panophthalmitis. Treatment of Behget’s syndrome is with oral or topical
corticosteroids.

Other conditions associated with oral and vulval ulceration include ocular
pemphigus (in older women) and erythema multiforme (with bullous lesions on
extensor surfaces and palms and soles).

Herpes simplex infection

This is due to type II virus (HSV2) (or occasionally HSV1 which more commonly
causes lip lesions) acquired by sexual contact. Asymptomatic shedding of the virus
may occur, but rarely during recurrences. Lesions are commonest on the mucosal
surface of the labia minora but often spread to surrounding skin; a milky vaginal
discharge may be present. The cervix is infected in 70% of cases but often appears
normal. Perianal lesions and proctitis may also occur. In a primary attack the
characteristic lesion is an eruption of painful vesicles which soon break down to
form ulcers; healing occurs in 2-6 weeks. There is general malaise and
lymphadenopathy. Fresh crops of vesicles may occur over 2-4 weeks. Patients are
infectious when lesions are present. Sacral radiculitis is a rare complication. Dysuria
is a prominent feature and may even lead to urinary retention. The condition recurs
in 30%-70% of cases due to activation of latent infection by factors such as trauma,
stress and ultraviolet light. Secondary attacks are milder than primary and heal
quicker. The diagnosis can be confirmed using scrapings from fresh lesions (vulva
and cervix),and immunofluorescence or cytopathic effects on tissue culture. Patients
also develop antibodies within 7 days of infection. The treatment is with oral acylovir
200 mg five times daily for 5 days. This does not prevent recurrence. One in 100 000
women are HSV infected at term: 50% of their infants will become infected during
vaginal delivery. Delivery is by caesarean section either electively or up to 4 h after
ruptured membranes for (a) active lesions, either primary or recurrent or (b) positive
viral cultures without lesions.

Rare causes of vulval ulceration

These include trauma (scratching), tuberculosis, chancroid (Haemophilus ducreyi)
and syphilis (Treponema pallidum).

Syphilis is the commonest cause of painless genital ulcers: most cases occur in
homosexuals. The primary lesions (chancre) appear 10-90 days after sexual contact.
They may be: (a) genital (labia, fourchette, clitoris, cervix) or extragenital (painless
inguinal lymphadenopathy). Secondary syphilitic lesions occur 4-8 weeks later.
These may be:

1. Symmetrical, non-itchy maculo-papular rash;
2. Condylomata lata (large, fleshy masses on anus, labia);
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3. Shallow painless ulcers on mucous membranes (snail-track);
4. Constitutional symptoms (malaise, anorexia, fever, lymphadenopathy);
5. Rarely: hepatitis, iritis, neurological disease.

If untreated, cardiovascular (10%), neurological (15%) and gummatous (15%)
lesions will appear after a latency of 2-20 years; 65% of untreated cases have no
clinical sequelae. Diagnosis of primary syphilis is by identification of the spirochaete
by dark ground microscopy; serology may be negative for 3-5 weeks after infection.
Serological tests may be non-specific (VDRL, largely replacing the WR) or specific
(TPHA and FTA). Biological non-specific false positive reactions occur after acute
(e.g. measles, mumps, chicken pox) and chronic (leprosy) infections, or after
immunisation (typhoid, yellow fever), or in autoimmune disease, or in other
treponemal conditions (yaws, bejel, pinta). The specific tests may be negative in
primary syphilis and neither can distinguish between the different treponemal con-
ditions; all serological tests may remain positive after adequate treatment.

Prevention and control is by (a) contact tracing (b) screening donated blood,
and (c) testing patients in antenatal and genitourinary clinics. Treatment is with
procaine penicillin (600 000 u/day for 10 days). If the woman is allergic to penicil-
lin, erythromycin or tetracycline are used and repeated after three months.

Fetal infection (congenital syphilis) is rare and may occur at any time during
pregnancy.

Genital warts

Genital warts (condyloma acuminata) are caused by human papilloma virus (HPV)
types 6 and 11. They are most commonly found in the fourchette or perianal area.
Lesions can regress but usually persist or enlarge, e.g. during pregnancy, for many
years. Coexisting vaginal and/or cervical warts can be identified colposcopically in
two-thirds of women with vulval warts. Treatment is with application of small quan-
tities of 15%-20% podophyllin (except during pregnancy), or 40%-100%
trichloroacetic acid (TCA); surgical or laser excision; cryocautery; or interferon.
TCA may be used during pregnancy.

Vaginal infections

Genital symptoms and signs are unreliable diagnostic features. Their use alone would
miss 90%-95% of cases of candidiasis and trichomoniasis. Microbiological exami-
nation is essential.

Trichomonas vaginitis

Trichomonas vaginalis is a one-celled organism with four anterior flagella. It is trans-
mitted by sexual contact and causes one-third of all cases of vulvovaginitis. The
discharge is classically described as profuse, greenish, frothy, malodorous (fishy);
the vaginal walls may show small “strawberry” spots, and on colposcopy typical “Y-
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shaped” vessels are seen. Contact bleeding is typical. The presence of the organism
is confirmed by simple microscopy. Treatment (of both partners) is with oral
metronidazole 200 mg three times daily for 7 days (or a single 2 g dose). This can
cause nausea and dizziness, and in some cases a disulfiram-like reaction with alco-
hol. It should not be used in the first trimester of pregnancy.

Candida vaginitis

Candida albicans is a Gram-positive yeast which forms mycelia and spores and is a
normal commensal of the mouth, gastrointestinal tract and the vagina. Infection
results from overgrowth which is commoner in the presence of pregnancy, diabe-
tes, and prolonged treatment with corticosteroids, immunosuppressive agents and
antibiotics. The incidence has greatly increased in recent years. The discharge is
thick, white and curdy; there may be intense inflammation and pruritus, dysuria
and dyspareunia. The clinical symptoms appear to be a reaction to an allergen or
endotoxin produced by the yeast. The organism is easily seen in a wet smear after
destruction of other cells with 10% potassium hydroxide. It can be cultured on
glucose agar from swabs transported in Stuart’s or Sabouraud’s medium. The treat-
ment is with imidazole pessaries (clotrimazole or miconazole) for 3-7 days.
Ketoconazole provides effective oral therapy. Both drugs should be avoided during
pregnancy. Natural remedies include yoghurt and garlic. Failure of treatment is
due to either inadequate therapy or reinfection from male partner. Thus both
partners should be treated.

Gardnerella vaginitis

Gardnerella (formerly Haemophilus vaginalis) is a Gram-negative facultative
anaerobic bacillus which may cause a frothy, grey, malodorous discharge (the odour
increases if the smear is treated with 10% KOH). Epithelial cells with bacilli at-
tached to the surface (“clue” cells) are characteristic. It can be cultured on Casman’s

agar from swabs transported on Casman’s broth. The treatment is the same as for
Trichomonas.

Other types of vaginitis

During reproductive years the vaginal pH is acid due to conversion of glycogen in
to lactic acid by Doderlein’s lactobacillus (follicular phase pH 3.2-4.2; luteal phase,
pH 5.5; menstrual pH 6.5-7.5). Thus, pyogenic infections are rare at this time, except
in the presence of a foreign body or following over-zealous douching. Pyogenic
infections are not uncommon in childhood or in association with atrophic vaginitis
in the elderly, and are treated with topical oestrogens. In children vaginal discharge
may occur in association with threadworm infestation (treated with piperazines).

Gonococcal vaginitis is caused by the Gram-negative diplococcus Neisseria gon-
orrhoea. The risk of transmission is threefold higher in blacks than in whites. The
latent period varies from a few days to 8 weeks. Most women are asymptomatic, but
there may be pain, inflammation and a purulent discharge from the urethra and
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cervix. Bartholinitis may occur. A child delivered by a woman with active gonor-
rhoea is at risk of ophthalmia neonatorum. The diagnosis is made by Gram-stain-
ing of swabs from the cervix and urethra (intra- and extracellular diplococci are
seen); swabs can be transported in Stuart’s transport medium and cultured on
Thayer-Martin plates or on modified New York City medium. Treatment is with
penicillin (2.4 MU procaine penicillin into each buttock; 1 g probenecid by mouth)
or tetracycline (250 mg four times a day for 10 days) or spectinomycin (4 g) in
penicillin-sensitive patients, or those who have a beta lactamase-producing strain.

Cervicitis

The red, vascular columnar epithelium of the endocervix is commonly visible on
speculum examination of women during reproductive years, and various amounts
of cervical mucus may be present. This normal appearance is often given
pathological names such as “erosion” and “ectropion”. Excess mucus production,
especially if it appears purulent, is referred to as cervicitis. Small cysts (Nabothian
follicles) may also be apparent. Any unusual appearance should be investigated for
the presence of cancer. If the lesion is benign and thought to be responsible for the
vaginal discharge it may be treated with cautery or cryosurgery, the latter having
the advantage of little discomfort and rapid healing.
Cervical warts are due to types 6 and 11 HPV.

Pelvic infections

Acute pelvic infections

These affect 1%-2% of women aged 15-39 years in Western industrialised coun-
tries. These are most commonly due to ascending sexually transmitted infections
such as gonorrhoea (20%) and chlamydia (50%) (see below), especially at the time
of menstruation. They may also occur due to retention of necrotic tissues following
abortion or delivery, or following iatrogenic trauma (e.g. D & C, salpingogram,
insertion of IUCD). The incidence is lower in women on oral contraceptive agents.
The commonest non-STD organisms are Gram-negative bacilli, streptococci,
staphylococci, anaerobes such as Clostridium and Bacteroides. There is rapid spread
from the uterus (endometritis) to adjacent tissues (interstitial salpingitis, oophoritis,
thrombophlebitis in the parametrium, and pelvic peritonitis). The risk of total
occlusion is 13% after one attack, rising to 75% after three or more attacks.

The clinical features include those of general infection. There is pelvic pain and
tenderness, especially on movement of the cervix; the parametrium is thickened,
the uterus can be enlarged and tender, and there may be signs of pelvic peritonitis.
There is often an offensive brownish vaginal discharge. A full set of swabs should
be taken for microbiological analysis (vaginal, urethral and cervical). The diagno-

sis can usually be confirmed or excluded by laparoscopy. Pelvic abscesses can be
identified by ultrasound.
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The treatment is rehydration and antibiotics (ampicillin 500 mg 6-hourly, for
two weeks; metronidazole 400 mg 8-hourly, for 14 days; and sometimes gentamicin).
This treatment may be varied according to the results of culture, if and when avail-
able, or if the patient does not respond. If Chlamydia is thought to be involved, a
tetracycline (doxycycline) or erythromycin should be added. The latter can be given
intravenously. Both partners should be treated.

Gonococcal infection

Upward spread of gonococcal infection of the lower genital tract is common and
usually asymptomatic. The epithelium of the Fallopian tube is usually involved with
subsequent occlusion. The clinical features are those of primary gonococcal infec-
tion together with those of an acute pelvic infection (see above). Gonococcal
salpingitis is commonest in the first half of the cycle.

Chlamydial infections

Chlamydia trachomatis (an obligate intracellular parasite; serotypes D-K) is the
commonest sexually transmitted organism in the developed world. Chlamydia con-
tain both DNA and RNA and replicate by binary fission using the host cell energy
system. Evidence of infection is found in 20%-25% of women attending STD clin-
ics including 30%-50% of women with gonorrhoea. Many cases are silent but it
may cause urethritis in both men and women (50% of cases of non-gonococcal
urethritis), epididymitis, bartholinitis, cervicitis, a fibrous perihepatitis (Fitz-Hugh-
Curtis syndrome), meningo-encephalitis, inclusion conjunctivitis in the newborn,
proctitis and salpingitis (40% or more of cases of acute pelvic inflammatory disease
(PID)). The infection can be diagnosed in a cervical smear by immunofluorescence.
Both partners should be treated with either tetracycline or erythromycin (during
pregnancy), 250 g four times daily for 10 days. Between 2% and 12.5% of pregnant
women have chlamydia; 30%-50% of their children develop conjunctivitis and 10%-
20% pneumonia.

Other infections

Acute PID can result from ascending infections by Mycoplasma hominis (10%),
Ureaplasma urealyticum and anaerobes (5%). Treatment is with tetracycline or
erythromycin as for chlamydia.

Chronic pelvic inflammatory disease

Unless treated rapidly and vigorously, acute pelvic infections can become chronic.
There are pelvic adhesions and occlusion of the Fallopian tube. The latter may form
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a pyosalpinx or a sterile hydrosalpinx; further extension may lead to a tubo-ovarian
abscess.

The main clinical features are pain (sometimes associated with menstruation or
intercourse), menstrual irregularities (polymenorrhagia) and infertility. In long-
standing cases there is weight loss. On examination there is thickening of the
parametrium and tender pelvic masses may be found. The chronic course may be
punctuated by acute exacerbations. The condition is much overdiagnosed. Treat-
ment is one or more courses of antibiotic therapy, identical to that for an acute
infection (see above). Surgery may be indicated if the response to medical treatment
is inadequate and may include a variety of procedures from simple salpingectomy
and division of adhesions to total pelvic clearance. If infertility is the main problem
then various forms of tubal surgery are indicated. Assisted conception techniques
may be necessary.

Rupture of a tubo-ovarian abscess presents as an acute emergency which is
managed with immediate surgical drainage under antibiotic cover.

Genital tuberculosis

Genital tuberculosis usually occurs as a result of haematogenous spread from a
pulmonary focus. The commonest lesion is an interstitial infection of the medial
portion of the tube; the tube is usually patent but narrow and rigid. The
endometrium may also be involved (90% of cases); lesions in other sites are rare,
but a “plastic peritonitis” has been described.

The clinical features include those of chronic pelvic inflammatory disease. Very
rarely, endometrial involvement may lead to amenorrhoea. The treatment is
isoniazid, rifampicin, pyrazinamide and ethambutol or streptomycin for 8 weeks,
followed by isoniazid and one of the other drugs for 6-18 months.

Other sexually transmitted diseases (non-genital)

HIV infection

HIV is transmitted through: (a) sexual activities (male to female and vice versa);
(b) blood products; (c) perinatally: in utero, intrapartum, postpartum; (d) breast
milk. Some patients have symptoms of acute infection (fever, malaise, myalgia,
lymphadenopathy, pharyngitis, rash), others do not. Chronic infection is largely
asymptomatic but intermittent constitutional symptoms may occur (fever, night
sweats, diarrhoea, weight loss). After a latency of 2-5 years 6%-30% of chronic
HIV-infected patients progress to AIDS. These present with (a) tumours (Kaposi’s
sarcoma, non-Hodgkin’s lymphoma, mouth and anorectal squamous carcinoma)
or (b) opportunistic infections with viruses, bacteria, fungi and protozoa.

Depletion or impaired function of lymphocytes bearing T4 or CD4 cluster
differentiation antigen (subsets of the T helper-inducer lymphocyte) is the central
immunological abnormality. HIV is a retrovirus which can only enter cells bearing
the CD4 antigen. The virus makes a DNA copy of the RNA genome (proviral DNA)
which integrates into host cell DNA.
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Prevention and control of infection requires: (a) surveillance; (b) health educa-
tion; (c) screening; (d) counselling, since AIDS is at present almost always fatal.

Viral hepatitis

There are at least five types of “infectious” hepatitis: A, B, C, D and E. In addition
other viral agents such as infectious mononucleosis and cytomegalovirus can cause
hepatitis as part of a more generalised infection. Infective hepatitis (virus A
(picornavirus), incubation 15-40 days) occurs epidemically in institutions and in
developing countries; it is excreted in faeces (in which it can be detected by an
immunoassay) and spread by contaminated food and water. There is no carrier
state. Hepatitis B (virus B (DNA) incubation 60-160 days) is usually transmitted by
inoculation of blood products (e.g. transfusion, contaminated needles, drug ad-
dicts or by close person-to-person contact such as mother and baby). Persons hand-
ling blood or working in haemodialysis units are therefore at special risk. Both
hepatitis A and B may be sexually transmitted.
Three antigens are associated with hepatitis B infection.

1. HBsAg: the outer coat of the virus (visualised by electron microscopy as the
Dane particle) has a surface antigen (HBsAg: originally known as Australia an-
tigen) which is always present in the acute phase of infection and also in the
chronic carrier. The appearance of antibody to HbsAg indicates recovery and
subsequent immunity.

2. HBcAg:the core antigen which is not detected in serum. IgM antibodies to HBcAg
appear during acute infection and IgG antibodies indicate past exposure.

3. HBeAg: the antigen associated with infectivity. It is detectable in serum during
acute infection and in carriers with a high risk of transmission. Antibodies to
HBeAg indicate a low risk of transmission.

Many patients who have been infected with hepatitis B virus, either overtly or
subclinically, continue to excrete the virus (carrier rates range from 0.1% in the UK
to 15% in the Far East and Africa). HBsAg carriers who continue to express eantigen
are considered to be more infectious than others, and to have a higher risk of chronic
liver disease and hepatoma. HBsAg-positive mothers with the e-antigen or lacking
anti-e antibodies may infect the infants after delivery. In acute cases the virus can
cross the placenta. Thus acute infection with hepatitis B may be transmitted to the
fetus, especially in the third trimester, and cause stillbirth or neonatal hepatitis.
Passive immunisation with immunoglobulins containing anti-HBs antibodies is
indicated for babies of e-antigen-positive mothers and those with HBsAg, but no
anti-e antibodies. This will prevent these infants from becoming carriers. Passive
immunisation should be followed by active immunisation with hepatitis B vaccine.
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Benign and Malignant Lesions
of the Vulva

Benign tumours of the vulva

A variety of benign epidermal lesions may be encountered including epidermal
and sebaceous cysts, seborrhoeic keratoses, squamous papillomata and pigmented
naevi.

Vulval warts occur in women of reproductive age, especially during pregnancy,
and are found mainly on the labia majora, perineum, and perianal skin. They are
venereal in origin and usually associated with other vulvovaginal infections. The
larger lesions are referred to as condyloma acuminata. Histologically the epithelium
is thickened and folded around connective tissue stalks. Treatment is by application
of 20% podophyllin or diathermy.

Unusual benign tumours of the vulva include hydradenoma (from apocrine sweat
glands), fibroma, lipoma, neurofibroma, leiomyoma, granular-cell myoblastoma
(from nerve sheaths, also found in the tongue), haemangioma and lymphangioma.

Other benign vulval swellings

Various benign cysts may be found in the vulva (Table 27.1). Bartholin’s glands lie
in the posterior third of the labium majus and the collecting ducts open distal to
the hymen at 5 and 7 o’clock on the circumference. If the duct is obstructed as a
result of trauma or infection a cyst forms which is lined by transitional epithelium.

An abscess may form in association with gonorrhoea, or with pyogenic organ-
isms. Treatment is by drainage and marsupialisation. Recurrence may be treated by
removal of the glands.

Non-cystic swellings include haematomas and urethral caruncles. Caruncles may
be difficult to distinguish, if they can be distinguished at all, from urethral pro-
lapse. Three types are described; angiomatous, polypoid and granulomatous, the
latter being associated with infections. They cause pain and occasional bloodstaining
and may be exquisitely tender to touch. Treatment is excision by diathermy.
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Table 27.1. Benign cysts

Type Features
Wolffian (Gartner’s) duct Around hymen or clitoris
Canal of Nuck Upper part of labium majus
Epidermal inclusions:
Skene’s duct
Bartholin’s See text
Vulval dystrophies

The terms used to describe these conditions and their commonly accepted mean-
ings are described in Table 27.2. General features of these conditions are as follows.
They occur predominantly after the menopause. They are associated with white
patches and fissures on vulval skin. They affect the labia, clitoris and perianal re-
gion but not the vagina and they may cause severe pruritus.

The histological features of hypertrophic dystrophies in the epidermis are: (a)
hyperkeratosis; (b) thickening; (c) enlargement, down-growth and forking of rete
pegs; and (d) thickening of Malpighian layer. In the dermis the features are: (a)
disappearance of elastic fibres; (b) round-cell filtration; and (c) oedema and hyaline
replacement of collagen tissue. The excessive cell turnover of hyperplastic
leukoplakia is associated with a 10% risk of malignant change; little or no risk
attaches to the atrophic forms. The clinical appearance of the hypertrophic and
atrophic forms is often very similar and the distinction can only be made by multiple-
site biopsy.

Conditions which may be associated with vulval dystrophies include psoriasis,
fungal infections, dietary deficiencies (iron, folate, riboflavin, vitamin B,,), aller-
gies and diabetes. Usually no underlying cause is found.

Treatment of atrophic dystrophies includes general measures (hygiene, general
health, diet etc) and locally applied corticosterone or testosterone (0.5%-1%). Other
treatments have included alcohol injection, laser surgery, and cryosurgery. If the
hyperplastic elements are thought histologically to show significant evidence of
premalignant change then a simple vulvectomy is performed.

Table 27.2. Meaning of various terms used in the description of vulval dystrophy; mixed
forms may also occur

Term Meaning

Hypertrophic dystrophy See text

Atrophic dystrophy As hypertrophic but with atrophy of epithelium and
flattening of rete pegs and Malpighian layer

Leukoplakia A term describing the appearance of a dystrophy
(“white plaques”)

Lichen sclerosus As atrophic leukoplakia, but may appear on multiple
areas of the body and can occur at all ages
including childhood

Kraurosis vulvae As lichen sclerosus but with extreme atrophy and

shrinkage of vulval tissues
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Premalignant conditions of the vulva

Hyperplastic vulval dystrophies may show histological evidence of atypia up to
and including carcinoma-in-situ (numerous mitotic figures, loss of stratification,
cellular pleomorphism) without invasion through the basement membrane. Vari-
ants of this include Bowen’s disease and Paget’s disease in which a localised lesion
may persist without spreading for many years. The lesions of Paget’s disease con-
tain characteristic large, pale Paget’s cells, an appearance comparable to that of
Paget’s disease in the nipple. The treatment of carcinoma-in-situ is simple
vulvectomy. In younger patients a more limited operation is possible, with frozen
sections at the time of operation to ensure that excision is complete; the defect may
be filled with a skin graft, but primary closure is usually possible. If pruritus is
present preoperatively it always recurs within two years. About 10% of Paget’s are
associated with a second pelvic carcinoma, usually of the rectum.

Carcinoma of the vulva

This represents 3%-5% of malignancies of the female genital tract; some 15%-30%
of patients have had or will develop cancer of the cervix. Most cases occur in women
over 50; the mean age is 60. It may develop from an area of carcinoma-in-situ or
hyperplastic dystrophy. The growth is a well-differentiated squamous cell carcinoma
which most commonly is found in the anterior half of the labia majora. Metastasis
occurs via lymphatics to superficial and deep layers of lymph nodes. The superficial
nodes include the medial and lateral inguinal and the medial and lateral femoral; the
deep nodes include the inguinal, femoral, obturator and external iliac. The femoral
nodes (node of Cloquet) form a central drainage point for most of the lymphatics of
the vulva. Spread may be ipsilateral or bilateral and is found histologically in 50%-
60% of cases. Some 15%-30% of patients with no clinical evidence of lymphatic spread
have metastatic cancer in the lymph glands. Moderately enlarged nodes may be the
result of local infection rather than malignant spread. Direct local invasion may in-
volve any of the surrounding organs. Staging is by the FIGO system (Table 27.3).

The characteristic symptoms are pruritus and pain, less commonly a lump, bleed-
ing or discharge. On examination the lesion may be hypertrophic, ulcerative,
nodular, or some combination of these.

Treatment is by radical vulvectomy with bilateral superficial and deep ilio-
inguinal lymphadenectomy; selected cases may also have pelvic lymphadenectomy.
Primary closure can usually be achieved but failing this, skin or amnion grafting
may be employed. In cases involving the anal margin posterior exenteration and
colostomy may be required. Some 80%-90% of cases are suitable for major surgery.
There is an operative mortality of 2%-5% due to pulmonary embolism, infection
and haemorrhage. Less serious complications include lymphoedema (lymphocysts),
and inguinal/femoral hernias. Five-year survival rates are 50%-60% if lymph nodes
are involved and 70%-80% if they are not. Radiotherapy may be used to reduce the
size of the primary lesion or to treat recurrence; however, vulval skin is particularly

sensitive to radiation and surgery is the main treatment as with other squamous
cell skin cancers.
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Table 27.3. Staging of vulval cancer (FIGO 1988)

Stage 0

Tis Carcinoma in situ, intraepithelial carcinoma

Stage I

T1NO MO Tumour confined to the vulva and/or perineum, < 2 cm in greatest dimensions,
nodes are not palpable

Stage IT

T2 NO MO Tumour confined to the vulva and/or perineum, > 2 cm in greatest dimensions,
nodes are not palpable.

Stage III

T3 NO MO Tumour of any size with

T3 N1 MO 1. Adjacent spread to the lower urethra and/or the vagina, or the anus and/or

T1N1 MO 2. Unilateral regional lymph node metastasis

T2 N1 MO

Stage IVA

T1N2 MO Tumours invade any of the following:

T2 N2 MO Upper urethra, bladder mucosa, rectal mucosa, pelvic bone and/or bilateral
regional node metastasis

T2N2 MO

T4 any NMO

Stage IVB

AnyT Any distant metastasis including pelvic lymph nodes

any NM1

TNM classification of carcinoma of the vulva (FIGO)

T Primary tumour

Tis Pre-invasive carcinoma (carcinoma in situ)

T1 Tumour confined to the vulva and/or perineum, < 2 cm in greatest dimension

T2 Tumour confined to the vulva and/or perineum, > 2 cm in the greatest dimension

T3 Tumour of any size with adjacent spread to the urethra and/or vagina and/or the
anus

T4 Tumour of any size infiltrating the bladder mucosa and/or the rectal mucosa
including the upper part of the urethral mucosa and/or fixed to the bone

N Regional lymph nodes

NO No nodes palpable

N1 Unilateral regional lymph node metastasis

N2 Bilateral regional lymph node metastasis

M Distant metastasis

MO No clinical metastasis

Ml Distant metastasis (including pelvic node metastasis)
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Rare malignant tumours of the vulva

These include:

1. Basal cell carcinoma (2%-4% of vulval malignancies; treated by local excision);

2. Melanoma (4%; treated by radical vulvectomy and inguinal/pelvic lympha-
denectomy);

3. Sarcoma (2%; occurs in a younger age group (under 40 years) and distant re-
currence is common);

4. Adenocarcinoma or squamous cell carcinoma of Bartholin’s gland (treated by
extensive local excision or lymphadenectomy; 5-year survival less than 10%);

5. Metastases from adjacent organs (treated by local excision).



Chapter 28
Benign and Malignant Lesions
of the Vagina

Benign tumours of the vagina

These include papilloma, fibroma, fibromyoma and neurofibroma. The common-
est are cysts of the mesonephric (Gartner’s) and paramesonephric (Mullerian) ducts.
Paramesonephric cysts are usually single and occur in the subepithelial connective
tissue of the upper vagina, with a lining similar to the cervix of Fallopian tube.
Mesonephric cysts are sausage shaped and lie anterolaterally; they are lined by
cubical epithelium and surrounded by smooth muscle.

Vaginal adenosis (or adenomatosis) consists of multiple hyperplastic mucus
secreting glands. There is leucorrhoea and occasional bleeding. This condition has
been associated with stilboestrol treatment of the patient’s mother during preg-
nancy, and the lesion may precede a clear-cell adenocarcinoma of the vagina.

Carcinoma of the vagina

This is rare (1%-2% of genital tract malignancies) and occurs mainly in older women
(mean age 65 years). Most cases are squamous cell carcinoma with a few
adenocarcinomas arising from the associated ducts; the staging is shown in Table
28.1. The commonest site is the posterior wall of the upper half of the vagina. Lym-
phatic spread is to the deep pelvic nodes (upper two-thirds) and the inguinal nodes
(lower third). Involvement of bladder and rectum is a late event.

The symptoms are bleeding and discharge. Treatment of lesions in the upper
third of the vagina may include: (a) radical hysterectomy and pelvic lymph-
adenectomy with removal of all or most of the vagina; (b) radiotherapy (intracavitary
or external); (c) a combination of (a) and (b). Involvement of adjacent organs may
indicate exenteration. Tumours of the lower third of the vagina can often be dealt
with by radical vulvectomy and inguinal lymphadenectomy. The 5-year survival
rate is 85% for Stage I decreasing to 40% for Stage III and 0% for Stage IV.
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Table 28.1. Staging of carcinoma of the vagina (FIGO 1988)

Stage 0 Carcinoma in situ; intraepithelial carcinoma

Stage I Limited to the vaginal wall

Stage II Involves the subvaginal tissues but does not extend to the pelvic wall

Stage III Extends to the pelvic wall

Stage IVa Tumour involves mucosa of bladder or rectum and/or extends beyond the true
pelvis. NB: The presence of bullous oedema is not sufficient evidence to
classify a tumour Stage IV.

Stage IVb Distant metastasis

Mode of spread: Upper two-thirds of vagina — pelvic nodes

Lower one-third of vagina — inguinal nodes

Carcinoma of the vagina can also be metastatic as a result of spread from adja-
cent organs; this is commoner than primary carcinoma.



Chapter 29
Benign and Malignant Lesions
of the Cervix

Benign tumours of the cervix

Cervical polyps consist of mucous glands in a connective tissue stroma covered by
columnar or squamous epithelium. They appear as cherry-red swellings, usually
arising within the canal, and can cause discharge and bleeding. They can be re-
moved by excision or avulsion with diathermy to the base; the operation should be
performed under general anaesthesia.

Carcinoma-in-situ of the cervix (see FIGO staging, Table 29.1)

This lesion arises at the squamocolumnar junction and is distinguished from benign
hyperplastic lesions by the histological appearance including loss of stratification
and cellular pleomorphism (variation in size and shape of cells; increased nuclear/
cytoplasmic ratio; bizarre mitoses). Cervical intraepithelial neoplasia (CIN) is
divided into three grades; CIN I: mild dysplasia; CIN II: moderate dysplasia; CIN
III: severe dysplasia and carcinoma. The commonest age group for CIN overall is
20-28, years, and for carcinoma-in-situ is 30-39 years.

The possibility of CIN is identified by cytological screening of the cervix (the
final diagnosis of CIN can only be made by biopsy). Routine screening of this type
should commence at 25-30 years, to be repeated one year later, and thereafter at
intervals of 3-5 years until the age of 70.

The false-negative rates of an adequate test are less than 3%, but rise to 25%
under many clinical circumstances. The grading of cervical smears is summarised
in Table 29.2. The correlation between smear results and histology is poor; about
15% classed as mild dyskariosis will be CIN III on histology. Overestimation of the
stage by histology is less common. Positive smears are evaluated by biopsy. Appro-
priate areas can be selected as those which fail to stain with Schiller’s iodine or
toluidine blue. Lesions can also be identified and biopsied colposcopically. This
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Table 29.1. Staging of carcinoma of the cervix (FIGO 1988)

Stage

0 Carcinoma in situ, intraepithelial carcinoma; cases of Stage 0 should not be included in any
therapeutic statistics for invasive carcinoma

I The carcinoma is strictly confined to the cervix (extension to the corpus should be
disregarded).

Ia Preclinical carcinoma of the cervix, that is those diagnosed only by microscopy.

Ial Minimal microscopically evident stromal invasion.

Ia2 Lesions detected microscopically that can be measured; the upper limit of the
measurement should not show a depth of invasion of > 5 mm taken from the base of the
epithelium, either surface or glandular, from which it originates; a second dimension,
the horizontal spread, must not exceed 7 mm,; larger lesions should be staged as Ib.

Ib Lesions of greater dimension than Stage Ia2 whether seen clinically or not; preformed
space involvement should not alter the staging but should be specifically recorded
so as to determine whether it should affect treatment decisions in the future.

I The carcinoma extends beyond the cervix, but has not extended on to the pelvic wall;
the carcinoma involves the vagina but not as far as the lower third.

Ila No obviously parametrial involvement.

b Obvious parametrial involvement.

111 The carcinoma has extended on to the pelvic wall; on rectal examination there is no
cancer-free space between the tumour and the pelvic wall; the tumour involves the lower
third of the vagina; all cases with a hydronephrosis or non-functioning kidney should be
included, unless they are known to be due to other causes.

II1a No extension on to the pelvic wall, but involvement of the lower third of the vagina.

I1Ib Extension on to the pelvic wall or hydronephrosis or non-functioning kidney.

v The carcinoma has extended beyond the true pelvis or has clinically involved the mucosa
of the bladder or rectum.

IVa Spread of growth to adjacent organs.

IVb Spread to distant organs.

eliminates the need for cone biopsy unless the squamocolumnar junction is above
the external os and thus cannot be seen or if micro-invasion cannot be excluded.
The colposcopic features of micro-invasive carcinoma are: (a) a white appearance
after application of acetic acid; (b) punctation; (c) a mosaic appearance. Punctation
consists of small dark dots which become confluent in the mosaic pattern. These
changes are caused by the altered appearance of subepithelial capillaries.

The prevalence of carcinoma-in-situ in a previously unscreened population is
2-4/1000. The incidence of clinical invasive carcinoma has fallen pari-passu with
the introduction of routine screening (e.g. from 24 to 3.5 per 100 000 in British
Columbia). The incidence of progression has been variously reported as 10%-33%,
and the interval between the preinvasive and invasive lesions averages 12 years.

In other areas, such as the UK, the incidence of invasive cancer has diminished

very little over the last decade. However, the incidence of positive smears has in-
creased threefold.
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Table 29.2. Grading of cervical smear. Grades I and II are regarded as “negative”; grade III as “suspi-
cious”; and grades IV and V as “positive”

Gradel:  Normal

Gradell:  Slightly atypical cells (metaplasia and infection)

Grade III: Marked dysplasia (mild dyskariosis)

GradeIV: Marked dysplasia with a few suspicious malignant cells (moderate dyskariosis)
GradeV:  Very marked dysplasia with abundant malignant cells (severe dyskariosis)

Microinvasive carcinoma (see FIGO staging, Table 29.1)

This is grade of lesions lying between carcinoma-in-situ and frankly invasive
tumours, in which there is minimal penetration of the epithelial lesion through the
basement membrane (less than 1 mm of stromal invasion, no lymph or blood vessel
involvement). The risk of spread beyond the cervix increases directly with the depth
of the invasion, the surface area of the lesion, and the presence of lymph or blood
vessel involvement. The risk of spread is less than 1% with less than 1 mm of stroma
invasion, rising to 2.5% at 5 mm and 5% if lymph channels are involved. The
diagnosis of microinvasive carcinoma can only be made on the basis of cone biopsy,
not colposcopically directed biopsy alone. If the diagnosis is confirmed and the
resection line is clear of the abnormality then no further treatment is required other
than cytological follow-up. If there is any doubt about the completeness of removal
a simple hysterectomy with removal of a cuff of the vagina is performed.

Carcinoma of the cervix (see FIGO staging, Table 29.1)

This is the commonest tumour of the genital tract in most countries. It is respons-
ible for 0.5%-1% of deaths in women, though the mortality rate is falling and is less

Table 29.3 Factors affecting the incidence/aetiology of squamous-cell carcinoma of the cervix

Factor Effects

Parity Commoner in multipara than nullipara

Race Uncommon in Jewish and Muslim women

Sexual activity Very rare in nuns

Age at first coitus Common with first coitus at an early age?

Promiscuity Commoner in those with multiple sexual partners

Venereal disease Commoner in those with a history of syphilis, gonorrhoea, trichomonas,
vaginalis, herpes virus type II (HSV II), papillomavirus type 16 (wart virus)

Circumcision Circumcision of male may be a protective factor for female

Social status Commoner in lower socioeconomic groups

High-risk male Higher in wives of unskilled labourers, and those who travel frequently

Oral contraceptive use Commoner

Smoking Commoner

Barrier contraception  Protective

2Correlation disappears when corrected for number of partners
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than that of ovarian cancer. The commonest age group is 35-64 years. Some 90%-
95% of cases are squamous cell lesions and 5%-10% are adenocarcinomas; one-
third of the latter contain squamous elements. Adenocarcinomas usually arise in
the endocervix and a subgroup, the clear-cell carcinoma, is the commonest uterine
tumour in patients under 21; presentation and treatment are the same as squamous
carcinoma. Squamous cell carcinomas can be divided into keratinising and non-
keratinising types, and the latter into large- and small-cell types; the commonest
form is the large-cell keratinising. A special type of squamous carcinoma is the
verrucoid cancer which is very slow-growing and radio resistant. The prognosis is
good after local resection. Factors which affect the incidence/aetiology of cervical
cancer are shown in Table 29.3.

Early spread is bylocal infiltration. Invasion of surrounding organs is a late event
and uraemia due to obstruction of the ureters is the commonest cause of death.
Lymphatic spread occurs first to the parametrial, paracervical, vesico and recto-
vaginal, hypogastric, obturator and external iliac glands; later to the sacral, common
iliac, vaginal and para-aortic glands.

The commonest presenting symptom is bleeding (intermenstrual, postcoital or
postmenopausal). Discharge, pain and disturbances of micturition and defaecation
only occur in late stages. The appearance may vary from that of a non-specific
erosion to a large tumour mass. Bleeding on touch is a characteristic sign. The
differential diagnosis includes condyloma acuminata,amoeboma, tuberculosis and
schistosomiasis. Cytology is often negative in invasive cancer.

General investigations include full blood counts, chest radiograph and IVP.
Examination under anaesthesia with both vaginal and rectal palpation is performed
to establish the staging (Table 29.1). It should be noted that the staging of cervical
cancer is carried out before any operation, and often proves to be inaccurate. Some
15% of stage 1b lesions have positive pelvic nodes,and 6% have positive para-aortic
nodes. The lesion is biopsied (with colposcopic assistance if necessary) and a
cystoscopy performed to look for invasion (or the bullous oedema which suggests
invasion) of the bladder.

Stages 1 and 2a may be treated by either radiotherapy or surgery or a combina-
tion of the two. Radiotherapy includes the following methods.

1. Intracavitary radium or caesium (a gamma-emitting isotope with a half-life of
22 years) supplemented by external deep X-ray therapy. Application regimens
range from high doses for short periods (the Stockholm technique) to a small
dose for a long period (the Paris technique). Because of the critical importance
of positioning the radiation source, after-loading techniques are now widely
used, i.e. the applicator is positioned and adjusted with small test sources, while
the definitive dose can be applied in a special room or cell (the cathetron). With
caesium the aim is to administer 50-75 Grays to “point A” (2 cm lateral to the
midline, 2 cm above the lateral fornix).

2. External radiation from high voltage radium or cobalt 60 sources. The aim is to
focus most of the dose in the target deep tissues (50-75 Grays). It is usually used
as an adjunct to intracavitary radium.

A disadvantage of radiotherapy is that a definitive assessment of lymph node in-
volvement is never possible. Complications of radiotherapy include damage to:

1. Skin (very rare with modern methods);
2. Vagina: stenosis occurs in 85% unless prevented by topical oestrogen treatment;
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3. The bladder (an acute cystitis is common, necrosis, ulceration and formation
of vesicovaginal fistula (3-8 months after treatment) are rare; and more likely
to be due to tumour recurrence than the treatment. Invasion of the bladder is a
contraindication to radiotherapy);

4. The intestine (a transient enterocolitis is common; more severe necrosis with
ulcer and fistula formation is rare; external radiation can cause extensive adhe-
sions (“plastic” peritonitis);

5. Fractured neck of femur;

Leucopenia;

7. Exacerbation of pelvic inflammatory disease.

o

Recurrence after radiotherapy can only be treated by surgery or chemotherapy.
Lateral recurrence with leg pain and oedema are untreatable except by chemo-
therapy; even with treatment the remission rate is low (10% total; 30% partial).
Central recurrence can be treated by surgery - usually anterior or posterior exentera-
tion or both.

Surgical treatment of carcinoma of the cervix ranges from simple conisation to
pelvic exenteration. Surgery should be directed towards the removal of all ascer-
tainable disease, but the extent to which it should go beyond this (i.e. to tissues with
no evidence of tumour) is highly contentious. It is generally agreed that for
microinvasive lesions (invasion less than 3 mm) a simple hysterectomy with a cuff
of vagina is adequate. For overt invasion a full Wertheim procedure is needed. Stages
III and IV are treated by radiotherapy, or occasionally by exenteration where this is
available. Exenteration has a 50% 5-year survival if lymph nodes are not involved
and 10% or less if they are. The operative mortality is 10% due to pulmonary embo-
lism and intestinal obstruction or perforation due to adherence of the ileum to the
denuded pelvic area. Rectovaginal fistula is also a common complication.

The advantages of surgery over radiotherapy are: (a) the vagina, though short-
ened, is not narrowed or scarred; (b) the ovaries may be conserved; (c) a more
accurate prognosis may be given; (d) the side-effects of radiation (cystitis and
proctitis) are avoided.

Some centres use combinations of surgery and radiotherapy. Five-year survival
rates for carcinoma of the cervix are shown in Table 29.4. Recurrence, if it occurs, is
usually apparent within 18 months of treatment. The causes of death, in order of
frequency, are: uraemia; cachexia; haemorrhage; complications of treatment; and
distant metastases.

Specific complications of radical surgery for carcinoma of the cervix include
ureteric fistula and lymphocysts on the lateral pelvic wall. There is a higher pri-
mary mortality (0.5%) than with radiotherapys; fistulae and bladder dysfunction
are more common.

Carcinoma of the cervix in pregnancy

This is a rare complication (1:5000-20 000 pregnancies) but is becoming more com-
mon as the disease affects younger patients. The prognosis is worse for the follow-
ing reasons: (a) the disease follows a more aggressive course in young patients; (b)
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Table29.4. Published ranges of five-year survival rates after treat-
ment of carcinoma of the cervix. The worst figures are found: (a)
in young patients; (b) with larger primary tumours (more than

3 cm).

Stage % survival
I 68-90

I 43-75

III 24-37

v 0-14

All 41-59

the lesion is more vascular; (c) there may be delay between diagnosis and treat-
ment. Treatment is an unsatisfactory balance between concern for the mother and
concern for the child. Up to and including micro-invasive lesions, the tendency is
to delay definitive treatment until after delivery. With deeper invasion treatment
delay should be kept to a minimum as the chances for survival decrease by 2% per
week between diagnosis and treatment. Treatment may consist of: (a) radiotherapy
which will usually be followed by abortion before 20 weeks; (b) hysterotomy or
caesarean section followed by radiotherapy; (c) caesarean Wertheim’s hysterectomy.
The latter avoids delay between the end of pregnancy and treatment, and is benefi-
cial in young patients as the ovaries and vagina may be conserved. This treatment
is only applicable to Stage I and possibly Stage II lesions.



Chapter 30
Benign and Malignant Lesions
of the Endometrium

Benign tumours of the endometrium

Endometrial polyps consist of stroma and glands covered by a single layer of co-
lumnar epithelium. They are often part of a general endometrial hyperplasia. On
their own they give rise to intermenstrual or postmenopausal bleeding. They are
removed with sponge forceps or by curettage.

Carcinoma of the endometrium

This has a maximum incidence at age 55. The tumour is usually a polypoid or nodular
adenocarcinoma, commencing in the fundus. In approximately half of all cases the
uterus is enlarged. The majority are adenocarcinoma though 10% of cases have
some malignant squamous elements (adenoacanthoma). The histology ranges from
atypical hyperplasia to obvious neoplasia; many tumours show a spectrum of such
changes. Spread is mostly direct in the endometrium. Invasion of the myometrium
is less common. Lymphatic spread is uncommon and occurs to the iliac nodes and
via the ovarian vessels to the para-aortic nodes. Still more rarely it may spread via
the round ligament to the inguinal nodes. The ovaries and pouch of Douglas may
be involved by transtubal embolism. Rare complications include pyometra. Grad-
ing of carcinoma of the endometrium is summarised in Table 30.1. Factors which
may affect the incidence/aetiology of the condition are shown in Table 30.2.

The main clinical features are intermenstrual or postmenopausal bleeding (20%
of cases present premenopausally). Diagnosis is by curettage or vacuum curettage;
some advocate a fractional procedure, collecting material first from the fundus and
then from the lower uterus. Cervical cytology yields positive findings in 25% of
cases. Endometrial cytology (using an Isaacs cell aspirator) is not sufficiently reli-
able for symptomatic cases but has been used for screening. Curettage has a 5%-
10% false-negative rate and hysteroscopy is indicated for repeated substantial
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Table 30.1. Staging of carcinoma of the uterine corpus (FIGO 1988)

Stage

1A G123 Tumour limited to endometrium

IB G123 Invasion to <1/2 myometrium

ICG123 Invasion >1/2 myometrium

II1A G123 Endocervical glandular involvement only

IIB G123 Cervical stromal invasion

II1A G123 Tumour invades serosa and/or adnexa and/or positive peritoneal cytology
I1IB G123 Metastases to pelvic and/or para-aortic lymph nodes

IVA G123 Tumour invasion of bladder and/or bowel mucosa

IVB Distant metastases including intra-abdominal and/or inguinal lymph nodes

Histopathology: degree of differentiation

Cases of carcinoma of the corpus should be grouped with regard to the degree of
differentiation of the adenocarcinoma as follows:

G1 5% or less of non-squamous growth pattern
G2 6%-50% of a non-squamous growth pattern
G3 More than 50% of a non-squamous growth pattern

Notes on pathological grading
Notable nuclear atypia, inappropriate for the architectural grade, raises the grade of a
grade I or grade II tumour by one.

2. In serous adenocarcinomas, clear-cell adenocarcinomas, and squamous-cell carcinomas,
nuclear grading takes precedence.

3. Adenocarcinomas with squamous differentiation are graded according to the nuclear
grade of the glandular component.

Table 30.2. Factors which may affect the incidence/aetiology of carcinoma of the endometrium.
In addition, there is a group of factors whose importance, though often discussed, is in consider-
able doubt (e.g. age at menopause, radium menopause, diabetes and hypertension)

Factor Effects

Age Commoner in older women, maximum incidence at
60 years

Parity More frequent (2-3 times) in nullipara (but most
patients are parous)

Obesity Commoner in overweight subjects associated with

peripheral production of oestrone
Hormone replacement therapy (HRT) With unopposed oestrogens®

Granulosa cell tumour Unopposed oestrogens
Endometrial polyps
Persistent juvenile menorrhagia Unopposed oestrogens

Polycystic ovarian syndrome

2 Combined cyclical oestrogen and progesterone treatment protects against cancer of the
endometrium.

postmenopausal bleeding after two negative curettages. The treatment for Stage I
lesions is total hysterectomy with a cuff of vagina and bilateral salpingo-
oophorectomy or a preliminary application of intracavitary radium followed by a
single application of vault radium. Radiotherapy alone is much less satisfactory
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than surgery, though postoperative external irradiation is administered if invasion
extends more than one-third through the myometrial wall, the uterus is enlarged,
or the histology is anaplastic or mixed Mullerian. The place of pelvic lymph-
adenectomy is controversial. Special features of the surgery include occlusion of
the fallopian tubes prior to handling of the uterus (to prevent spill of tumour cells)
and division of the round ligaments as near as possible to the inguinal ring. The
major site of recurrence is in the vaginal vault and the incidence of this can be
reduced from 10% to 1% by a single dose of pre- or postoperative radiotherapy.
The treatment for Stages II and III lesions is total hysterectomy, bilateral salpingo-
oophorectomy and radiotherapy. The 5-year survival rate is: Stage I, 75%-80%;
Stage II, 55%-60%; Stage III, 35%-40%; Stage IV, less than 10%. High-dose
progestogen therapy is advocated as palliative treatment for recurrent or otherwise
untreatable tumours, and is said to produce temporary amelioration of bone pain
and to produce regression of pulmonary metastases.



Chapter 31
Benign and Malignant Tumours
of the Myometrium

Benign tumours of the myometrium: fibroids

Leiomyoma (fibromyoma, fibroids) is the commonest of all tumours in the human
body (20% incidence at postmortem). Factors affecting the incidence include parity
(commoner in nullipara) and race (commoner in Negresses, but with no associa-
tion with parity).

The tumour may lie entirely in the uterine wall (intramural), or project through
the peritoneal surface (subserous), or become pedunculated and even entirely
separate from the uterus (parasitic). The tumour commonly arises in the body of
the uterus, less commonly in the cervix, and very rarely in the round ligament. It
may be single or multiple. Microscopically they consist of whorls of smooth muscle
cells. Large tumours have a greater proportion of fibrous tissue and because of their
relative avascularity may show various types of degeneration - necrosis, hyaline
change, calcification and cystic areas. Infection may occur at the tip of an infarcted
fibroid polyp, especially after termination of pregnancy. Malignant change is rare
(0.5%).

There may be no symptoms, especially after the menopause. Specific clinical
features may include abdominal swelling, pressure effects: oedema, varicose veins,
haemorrhoids, disturbance of micturition and menorrhagia. Very large fibroids
may cause metabolic effects, hypoglycaemia and polycythaemia. The severity of
menorrhagia is often unrelated to the size and position of the tumours. However,
submucous fibroids are particularly likely to cause menorrhagia and fibroid polyps
to cause intermenstrual bleeding. Pain may occur due to congestion or backache
due to retroversion; more severe pain results from degeneration, torsion of a
pedunculated fibroid, or expulsion of a fibroid polyp. The differential diagnosis of
fibroids includes pelvic masses in general and adenomyoma, although they can
usually be distinguished from extrauterine pathology. Fibroids are associated with
infertility.

Symptomless fibroids usually require no treatment. If they are causing symp-
toms, or the diagnosis is in doubt, or they are larger than a 16-week pregnancy then
surgery is indicated. Hysterectomy is the procedure of choice. If this is
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contraindicated by the age or wishes of the patient, or the desire for further preg-
nancies, myomectomy can be performed. However, this operation has a higher
morbidity than hysterectomy: postoperative bleeding and intestinal obstruction
due to adhesion of bowel to the uterine scar. Many patients who have a myomectomy
will eventually require a hysterectomy for recurrence.

Fibroids during pregnancy

Fibroids may enlarge and soften during pregnancy, and involute during the
puerperium. Infarction may occur and lead to “red degeneration”. This leads to
abdominal pain, tenderness and signs of peritoneal irritation; temperature and pulse
may be slightly raised. Treatment is conservative. Torsion of a pedunculated fibroid
may occur, especially in the early puerperium; treatment is by laparotomy and
myomectomy.

In early pregnancy abortion is commoner, especially with submucous fibroids.
Fibroids rarely cause mechanical problems during labour, though very rarely a
cervical tumour can lead to non-engagement of the fetal head or even obstructed
labour. Management of the latter situation is by caesarean section but not myomec-
tomy. Fibroids can interfere with retraction of the uterus and thus be responsible
for postpartum haemorrhage.

Metastasising fibroids

These conditions are rare and represent behaviour intermediate between that of
local benign fibroids and unequivocal sarcomas.

Histologically the tumour is indistinguishable from a benign fibroid but metas-
tasis occurs in one of two forms. The first is haematogenous spread with one or
more secondary growths, usually in the lung. These seldom recur after local re-
moval and the prognosis is excellent. Cords of tumour tissue may also extend along
blood vessels. The second form is transperitoneal spread which superficially re-
sembles ovarian cancer.

Malignant non-epithelial tumours of the uterus

These are rare but highly malignant. About 50% are leiomyosarcomas arising from
normal myometrium or fibroids. Less common types arising from the endometrial
stroma include stromal sarcoma, fibromyxosarcoma, carcinosarcoma and
mesodermal mixed tumours (embryonal sarcoma). The latter are found in the cervix
and vagina as well as the corpus and have a “grape-like” appearance (sarcoma
botryoides). These have a loose myxomatous stroma within which may be found
bone, cartilage and striped muscle. Other rare tumours include angiosarcoma,
haemangiopericytoma and lymphosarcoma.



Benign and Malignant Lesions of the Myometrium 211

Microscopically they are similar to leiomyomas but with pleomorphic features
characteristic of malignancy. Lymphatic spread is uncommon and metastasis is
usually haematogenous. The commonest age group for leiomyosarcomas is 40-60
years; two-thirds are postmenopausal. The symptoms are bleeding, pain and a rap-
idly expanding pelvic mass or features of lung or bone metastasis. Treatment is by
hysterectomy and salpingo-oophorectomy. Some use radiotherapy or chemotherapy,
especially for palliation.

The commonest age group for endometrial “stromal” sarcomas is 50-70 years. A
classification of endometrial stromal tumours is shown in Table 31.1. Sarcoma
botryoides usually occurs in children under 3 years. These tumours are fairly sen-
sitive to radiotherapy and chemotherapy (triple therapy with vincristine,
actinomycin D and cyclophosphamide). Definitive surgical treatment consists of
extended hysterectomy and total vaginectomy although vaginal sarcoma botryoides
in children is never treated solely with chemotherapy and has a good prognosis.

Table 31.1. A classification of endometrial stromal tumours

Classification Features

Stromal endometriosis Consists of stromal endometrial cells with little
pleomorphism and few mitoses. Slow spread; low mortality
and recurrences

Endometrial stromal sarcoma Similar histology to above but with greater pleomorphism
and more mitoses. Much worse prognosis

Mixed Mullerian tumour This consists of a variety of sarcomatous tissues such as

stromal sarcoma, rhabdomyosarcoma. Carcinomatous
elements may also be present (carcinosarcoma). The
prognosis is very poor
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Tumours of the Ovary

Benign tumours of the ovary

These include the following:

1.

Mucinous cystadenoma: large, multilocular, unilateral cysts with mucinous con-
tents, lined by a single layer of columnar cells. Papillary processes are rare and
suggest malignancy. Malignant change is present in 5%-10% of cases of mucinous
cystadenocarcinoma. A rare complication is pseudomyxoma peritonei in which
the cells implant throughout the peritoneum and continue to secrete mucin.

Serous cystadenoma: the incidence is one-quarter that of mucinous
cystadenomas. They are smaller than mucinous lesions, bilateral in 50% of cases,
often unilocular, and lined by cubical or columnar epithelium (sometimes cili-
ated). Papillary processes are common but are only likely to be malignant if
they penetrate the capsule. The stroma may contain small calcium deposits
(“psammoma bodies”).

Dermoid cysts: these are the commonest neoplastic cysts in young women but
may be found at any time of life. They are usually less than 12 cm in diameter;
10% are bilateral. Cysts lying in the pouch of Douglas or anterior to the uterus
are usually dermoids. The contents are thick and yellow. The main constituent
is skin and associated structures (hair, sebaceous and sweat glands, and teeth)
but a variety of other tissues may be found (alimentary and respiratory epithe-
lium); functional thyroid tissue (struma ovarii); neural tissue (cartilage and
bone); very rarely, there may be partial embryo formation (fetus in fetu). Solid
teratomata may be benign but are more commonly malignant. Primary chorio-
carcinoma, melanoma and carcinoid can occur. Unlike gastrointestinal
argentaffinomas, ovarian carcinoid may cause systemic effects prior to metas-
tasis because the serotonin is not destroyed in the enterohepatic circulation.

Fibroma: these are rare,lobulated tumours, bilateral in 10% of cases. They often
produce ascites and occasionally a right-sided pleural effusion (Meig’s
syndrome). They may be difficult to distinguish macro- and microscopically
from theca cell tumours.
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With the exception of dermoids, the incidence of benign ovarian tumours rises
with age. Benign tumours are often symptomless (especially dermoids) but may be
present with abdominal enlargement. Pressure effects include lower-limb oedema,
varicosities, haemorrhoids, and frequency or urgency of micturition, but not
constipation; the very largest tumours may cause dyspnoea or even cachexia by
interfering with digestion. On examination a large ovarian cyst is dull to percus-
sion anteriorly but resonant in the flanks. Diagnosis can be confirmed by X-ray
(for teeth in a dermoid), ultrasound and laparoscopy. A variety of accidents to ovar-
ian tumours may occur and give rise to acute or subacute abdominal symptoms:
these include torsion (usually a benign cyst of moderate size with a long pedicle);
rupture (contents of a haemorrhagic or dermoid cyst can lead to severe irritation);
haemorrhage; and infection (can occur with chocolate or malignant cysts adherent
to the bowel).

Excision by laparotomy or laparoscopy is usually recommended for any tumour
more than 5 cm in diameter. However, if the cyst is multilocular or semisolid on
ultrasound scan it should be removed regardless of size. Thin-walled cysts are usu-
ally physiological and can be monitored by serial ultrasound. This reduces the need
for ovarian cystectomy which can lead to fimbrial damage. In younger women treat-
ment is enucleation or excision of the cyst with conservation of ovarian tissue if
possible. In older women oophorectomy is performed. If both ovaries are removed
(e.g. bilateral large cysts) hysterectomy should also be carried out.

Special tumours of the ovary

Feminising tumours

Granulosa- and theca-cell tumours are the commonest of the special group.
Granulosa-cell tumours, the more frequent of the two, can arise at any age and are
solid, lobulated, yellow, and usually unilateral. The cells are in sheets grouped around
spaces suggestive of primordial follicles. In theca-cell tumours spindle-shaped cells
are arranged in intertwining bundles. Some tumours may show both granulosa
and theca elements, and all types can show luteinisation. All of the ovarian steroid
secreting tumours are thought to arise from gonadal stromal cells. Typically, but
not invariably, the granulosa and theca cell tumours secrete oestrogens and
according to the patient’s age group may cause precocious puberty, dysfunctional
bleeding due to endometrial hyperplasia or postmenopausal bleeding. Around half
of all granulosa cell tumours are malignant and may present as a painful mass or
ascites. Theca cell tumours are benign. Recurrences may occur at very long intervals
after the original treatment and may require repeated debulking operations.
Histology provideslittle or no clue as to the malignant potential. There is an associa-
tion between feminising tumours and endometrial carcinoma.

Masculinising tumours

Masculinising tumours or arrhenoblastoma (androblastoma), usually occur in
younger women as a small, unilateral cystic mass. The tumour consists of Leydig-
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like cells. They may be highly differentiated with structures comparable to testicu-
lar tubules (tubular adenoma of Pick) ranging to an undifferentiated sarcomatous
appearance.“Reinke” crystals are an important microscopical feature. Typically they
-secrete androgens leading to oligo-and amenorrhoea, hirsutes and virilisation, breast
atrophy; clitoral hypertrophy and deepening of the voice. Around one-quarter are
malignant. Other varieties include a mixed granulosa-cell and arrenhoblastoma
(gynandroblastoma), and a group of androgen-secreting tumours with character-
istic lipid-containing cells.

Malignant germ-cell tumours (Table 32.1)

1. Disgerminoma: this is the commonest germ cell tumour consisting of germ cells
identical to the testicular seminoma, with sheets of large polyhedral cells. Some
10% show mixed teratomatous elements. The tumour is commonest at age 20-
30 years, and consists of a lobulated solid mass, bilateral in 20%-30%. It is also
the commonest ovarian malignancy in childhood and adolescence. It usually
presents as a mass, with or without pain. Most, but not all, germ-cell tumours
produce hCG or AFP or both. Those with elements of endodermal sinus, and
embryonal carcinoma, may secrete AFP. If unilateral it can be managed by simple
oophorectomy. Advanced or recurrent tumour is highly sensitive to chemo-
therapy, the commonest combination being vincristine, actinomycin D and
cyclophosphamide (VAC). Overall long-term survival of this previously lethal
malignancy is now 85%.

2. Malignant teratoma: these are usually solid teratomas, one-third of which are
malignant. Early blood spread is characteristic.

3. Choriocarcinoma.

4. Endodermal sinus tumour (yolk sac tumour): this is the most rapidly lethal
tumour known to man but now has excellent prognosis with early treatment.
Most of these tumours secrete AFP.

5. Brenner tumour: nests of epithelial cells in a fibrous stroma, sometimes with
cysts suggestive of Graafian follicles. This tumour may be found in the wall of a
mucinous cyst. As some cases are malignant it should be treated by hysterec-

Table 32.1. Classification of malignant germ cell tumours of the ovary

A. Disgerminoma
B. Endodermal sinus tumour

C. Teratomas

1. Immature (malignant teratoma)
2. Mature cystic teratoma with malignant transformation
3. Monodermal or highly specialised:

a. Struma ovarii

b. Carcinoid
c. Strumal carcinoid
d. Others
D. Embryonal carcinoma
E. Choriocarcinoma

E. Combination germ cell tumour
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tomy and bilateral salpingo-oophorectomy, though in younger women with a
strictly localised and unilateral lesion a more conservative approach is poss-
ible.

Malignant epithelial tumours of the ovary

These are usually found in older women. Associated factors are listed in Table 32.2
and staging and classification in Tables 32.3 and 32.4. The commonest form is serous
cystadenocarcinoma (35%-50%); mucinous cancers account for 6%-10%. The
tumour may be solid or cystic or both, and can arise in a benign cyst though malig-
nancy ab initio is more typical. Over 50% are bilateral. Direct invasion of all the
surrounding pelvic organs is the most prominent form of spread and peritoneal
involvement leads to ascites. Lymphatic spread occurs to the uterus, tubes, opposite
ovary, para-aortic lymph nodes, and in terminal cases, the supraclavicular nodes.
Bloodstream spread may involve the lung but other distant metastases are rare.

Secondary cancer of the ovary is usually bilateral and may arise by blood,
lymphatic or direct spread from carcinoma of the endometrium, the stomach and
large bowel, and the breast. An unusual type of secondary from stomach (or rarely
bowel or breasts) is the Krukenberg tumour; the primary may be very small whereas
the ovarian lesion is a large, solid tumour with characteristic mucin-containing
“signet ring” cells.

The clinical features of malignant ovarian tumours are a pelvic mass and pain,
often not observed until spread has occurred. Cachexia is a late event, and abnor-
mal bleeding is unusual. The tumour is usually immobile; deposits in the pouch of
Douglas and ascites are common. Circulating levels of the ovarian tumour antigen,
CA 125, may be elevated in cystadenocarcinoma. A full diagnosis can only be made
after surgical exploration and appropriate biopsies.

The primary treatment for disease confined to one or both ovaries is hysterec-
tomy and bilateral salpingo-oophorectomy and omentectomy. For tumours more
advanced than Stage I the treatment is hysterectomy, salpingo-oophorectomy,
omentectomy and debulking, followed by chemotherapy. Stage IV would only justify
palliative surgery. Typical survival rates are shown in Table 32.5. “Second-look”
operations are advocated by some to ascertain the success of therapy and the need

Table 32.2. Factors affecting the incidence/aetiology of ovarian cancer

Factor Effects

Parity Commoner in low parity, especially with women who
have had no children

Oral contraceptives Have a protective effect

Infection with mumps virus Protective effect

Talc (dusting powders) containing Higher incidence

asbestos

Familial -

Social class Mortality higher in social class I than class V
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Table 32.3. Staging of ovarian carcinoma (FIGO 1988)

Stage

I

Ia
Ib
Ic

I

Ila
IIb
IIc

IIla

IIIb

Illc

v

Growth limited to the ovaries

Growth limited to one ovary; no ascites; no tumour on the external surface; capsule intact.
Growth limited to both ovaries; no ascites; no tumour on the external surface; capsule intact.
Tumour either Stage Ia or Ib, but with tumour on external surface of one or both ovaries;
with ascites present containing malignant cells or with positive peritoneal washings.

Growth involving one or both ovaries with pelvic extension

Extension and/or metastases to the uterus and/or tubes.

Extension to other pelvic tissues

Tumour either Stage IIa or IIb but with tumour on the surface of one or both ovaries; or with

capsule(s) ruptured; or with ascites present containing malignant cells or with positive
peritoneal washings.

Tumour involving one or both ovaries with peritoneal implants outside the pelvis and/or
positive retroperitoneal or inguinal nodes; superficial liver metastases equals Stage III;
tumour is limited to the true pelvis but with histologically proven extension to the small
bowel or omentum.

Tumour grossly limited to the true pelvis with negative nodes but with histologically
confirmed microscopic seeding of abdominal peritoneal surfaces.

Tumour involving one or both ovaries with histologically confirmed implants of abdominal
peritoneal surfaces none exceeding 2 cm in diameter; nodes are negative.

Abdominal implants greater than 2 cm in diameter and/or positive retroperitoneal

or inguinal nodes.

Growth involving one or both ovaries with distant metastases. If pleural effusion present,
there must be positive cytology to allot a case to Stage IV; parenchyma liver metastases
equals Stage IV,

To assess the impact on prognosis of the different criteria for allotting cases to Stage Ic or Ilc it would be
of value to know whether the source of malignant cells was (a) peritoneal washings or (b) ascites, and
whether rupture of the capsule was spontaneous or caused by the surgeon.

Table 32.4. Histological classification of tumours of the ovary

I

II

111

v

Serous cystomas

A. Serous benign cystadenoma

B. Serous cystadenoma with proliferative activity of the epithelial cells and nuclear abnormali-
ties but with no infiltrative growth (low potential malignancy)

C. Serous cystadenocarcinoma

Mucinous cystomas

A. Mucinous benign cystadenoma

B. Mucinous cystadenoma (low potential malignancy)

C. Mucinous cystadenocarcinoma

Endometrioid tumours (similar to adenocarcinoma in the endometrium)

A. Endometrioid cysts

B. Endometrioid cysts (low potential malignancy)

C. Endometrioid adenocarcinoma

Concomitant carcinomata. Unclassified carcinomata (tumours which cannot be allotted to one of
the above groups).
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Table 32.5. Typical five-year survival rates for ovarian cancer*

Stage %

Ia 70

Ib 64 66
Ic 50

Ila 52 }

Ila and Ilc 2 4
11 13

v 4 } 10

2 Despite the depressing five-year survival figures for Stages III
and IV, many patients (~50%) will have a useful remission of
2-3 years with chemotherapy. A further 30% have a partial
remission. The response rate for further chemotherapy after a
recurrence is, however, much worse.

for further treatment. Operations may be followed by radiotherapy and/or chemo-
therapy; these may be used even when there is no demonstrable disease after op-
eration (“adjuvant” chemotherapy). Chemotherapy with single alkylating agents is
now less popular than multiple agents used sequentially or in combination.
Cyclophosphamide, hexamethylamine, doxorubicin and cisplatinum are the more
widely used drugs. Overall survival is poor (30%), largely because of late diagnosis.
The prognosis following surgery is directly related to the extent of residual disease,
irrespective of the total volume of tumour before resection. The greater the interval
between the primary treatment and recurrence, the better the prognosis.



Chapter 33

Infertility

This is defined as inability to conceive for 12 months during which approximately
80%-90% of couples desirous of pregnancy will have done so. The prevalence is
14%, at least half of couples complaining of secondary infertility. The infertility
will remain unresolved in 3%-4% of couples. The mean time to pregnancy rises
from six months in women at all ages attempting their first pregnancy to 15 months
in a 35-year-old undergoing artificial insemination with donor sperm (DI) or more
than seven years if, in addition, this patient has been treated for endometriosis.
The monthly probability of pregnancy (fecundability) expressed as the reciprocal
of the mean time required for conception in months falls from 0.4 in the 25 year-old
attempting her first pregnancy to 0.008 after two years of unexplained infertility.

Aetiology

The major categories are ovulatory disorders (25%), sperm defects (25%), unex-
plained infertility (25%), tubal disease (20%), and endometriosis (5%). About 30%
of couples have more than one cause identified.

Management

A history and physical examination of both partners is essential. In the male,
information about previous testicular or inguinal surgery, infections, trauma and
erectile/ejaculatory dysfunction should be sought. Normal testicular volume (>20
ml) should be confirmed. Regular (24-36 days) menstrual cycles largely exclude
ovulatory disorders. Pelvic surgery, infection or intrauterine contraceptive device
usage may indicate tubal pathology. Coital frequency and normal pelvic anatomy
should be confirmed.
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Investigations

Semen analysis should be repeated two times, each after three days abstinence.
Volume of 2-5 ml, > 20 million/ml density, motility > 40% and < 40% abnormal
forms are generally considered normal. A biphasic basal body temperature chart
indicates that ovulation has taken place. A luteal phase plasma progesterone level >
30 nmol/ml confirms that ovulation has occurred. Pulsatile LH secretion reaches a
peak 36 h before ovulation. This information may be used to time sexual inter-
course. A normal ovum can only be fertilised 12-24 hours after release, whereas
sperm remains fertile for up to 72 h. Tubal patency and pelvic normality are as-
sessed by hysterosalpingography, hysteroscopy and/or laparoscopy and dye injection.

Postcoital or Kremer tests should be timed to occur a few days before ovulation.
The significance of sperm agglutination and sperm immobilising antibody tests is
controversial. Inadequate corpus luteum function (as reflected by persistently low
progesterone levels after ovulation) is thought by some to be a cause of infertility.
Even if it does exist, treatment with progesterone, hCG or pituitary gonadotrophins
is of doubtful value.

Treatment

If all tests are normal after two years of infertility (so-called unexplained infertility),
assisted conception techniques should be used. Medical and surgical treatment of
male factor infertility is usually disappointing. Viable options include intrauterine
insemination of washed prepared sperm and assisted conception techniques with
or without donor sperm, including intracytoplasmic sperm injection into oocytes
in vitro. Sperm may be obtained by masturbation or surgically from the epidydimis
or by testicular biopsy.

The treatment of failure of ovulation has been described and typically includes
the use of oral clomiphene citrate (50-150 mg daily for 5 days in the follicular phase)
or if unsuccessful human menopausal gonadotrophins (injected daily or less fre-
quently according to the cause of anovulation). Monitoring of these regimes in-
cludes serial transvaginal ultrasound to observe follicular development and serum
oestradiol measurements to reduce the risks of multiple pregnancy and
hyperstimulation syndrome. Tubal microsurgery is advocated by some as first-line
treatment for tubal infertility. Time-specific intrauterine pregnancy rates up to 60%
after three years for salpingolysis and fimbrioplasty, and 25%-30% after
salpingostomy for distal tube occlusion have been claimed. Prognosis is influenced
by the type and extent of the disease as well as the quality of surgery. Others prefer
in vitro fertilisation/embryo transfer (IVF-ET) particularly in the most severe cases
of tubal disease. Pregnancy rates per cycle for women under 40 are 25%-30%, with
a cumulative “take-home baby” rate up to 60% after four cycles of IVF-ET. If intrau-
terine insemination (IUI) is preferred in “unexplained infertility”, it must be per-
formed with superovulation; pregnancy rate is 25% per cycle and the cumulative
rate is 69% after six cycles. Thereafter, IVF-ET is advised. The use of gamete
intrafallopian tube transfer (GIFT) has declined in the UK since the success rates
with IVF-ET are equivalent and IVF-ET provides useful diagnostic information to
determine subsequent treatment. In the presence of seminal antisperm antibodies,
IVF-ET is the preferred strategy; the apparently lower fertilisation rates do not af-
fect pregnancy rates of 25%-30% per treatment cycle.
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Contraception

Approximately 50% of women aged 18-44 years in the UK use reversible contra-
ception and 50% of these rely on the oral contraceptive pill, 25% use condoms and
12% the intrauterine contraceptive device. About 8% rely on withdrawal (coitus
interruptus), the remainder using the diaphragm with or without spermicides or
the “safe period” (rhythm method). The effectiveness of all these methods is
measured using the Pearl Index - the number of unwanted pregnancies that occur
during 100 woman years of exposure (normally fertile women having regular coitus).
The natural pregnancy rate (i.e. the Pearl Index without any birth control) is
approximately 80. Hormone replacement therapy does not provide adequate
contraceptive protection.

“Natural” family planning

Coitus interruptus which relies on penile withdrawal before ejaculation is an
unreliable method of contraception. The efficacy of the rhythm method (abstinence
at midcycle and for 3-4 days on either side of ovulation) depends on motivation,
regularity of the cycle and the ability to predict the time of ovulation using clues
such as the postovulatory rise in basal body temperature, mittelschmerz (peri-
ovulatory pain) and spinnbarkeit (postovulatory thick, white, non-stretchy mucus
which is impenetrable to sperm). The best results show a failure rate similar to that
of the combined oral contraceptive pill (0.2/100 woman-users/year),but much higher
rates (up to 17 100) have been reported.

Barrier methods

Condoms

Condoms are readily available and are devoid of side-effects except for reduction in
male sensation. They also protect against sexually transmitted infection including
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HIV (except when they rupture). The failure rate is approximately four pregnancies
per 100 woman years in motivated couples, increasing up to 15 per 100 in less
motivated users.

The diaphragm

Approximately 1%-2% of the sexually active population use diaphragms. The failure
rate is lowest in the most highly motivated couples (0.7 pregnancies per 100 woman
years) and declines with duration of use. The average failure rate for women of all
ages and experience is five to seven pregnancies per 100 woman years in the first
year of use. Diaphragms act by keeping the spermatozoa away from the cervix; they
also prevent the alkaline cervical mucus from neutralising the spermotoxic vaginal
acid. The diaphragm should not be removed for at least 6 h after intercourse. There
are three types of diaphragm: the expensive arcing spring diaphragm; the flat spring
type which is rigid but inexpensive; and the coiled spring type which is soft but
more difficult to insert. Diaphragms protect against chlamydia and gonorrhoea
but not herpes or syphilis. Other advantages include a lower incidence of cervical
neoplasia (0.17 per 1000 woman years compared with 0.95 in contraceptive pill
users), pelvic inflammatory disease and infertility. Apart from being messy and
interfering with the spontaneity of intercourse, the diaphragm may also be associated
with recurrent urinary tract infections and sensitisation to rubber or spermicide.

Spermicides

Spermicides (e.g., nonoxynol-9, ORF 13904, RS 37367) are only effective if com-
bined with a barrier method. There is no increase in the incidence of congenital
abnormalities in pregnancies after spermicide use. Sponges consisting of nonoxynol-
9 impregnated polyurethane foam have a failure rate of between 10 and 25 per 100
woman years. They can be purchased without prescription but are not recommended
for young highly fertile women who are not ready for pregnancy.

The female condom

The female condom (Femshield) is a soft loose fitting polyurethane sheath which
covers the vagina and external genitalia. This is acceptable to approximately 50% of
couples and also protects against sexually transmitted diseases.

The intrauterine contraceptive device

The intrauterine contraceptive device (IUCD) may be inert or contain an active
ingredient (e.g., copper (Copper T or Copper 7) or progesterone (e.g., Progestasert)).
The IUCD is most suitable for multiparae who have completed their family. In
addition to stimulating a foreign body reaction in the endometrium, the IUCD
impairs sperm migration, fertilisation and ovum transport. The newest devices have



Contraception 223

pregnancy rates of two to three per 100 woman years and mortality rates of three to
five per million women per year. Absolute contraindications include malignant dis-
ease of the genital tract, vaginal bleeding of unknown cause, suspected pregnancy,
active PID, previous ectopic pregnancy and Wilson’s disease. Relative contra-
indications include nulliparity, recent history of PID, cervical stenosis, valvular heart
disease and septal defects. The insertion of the IUCD carries a small but definite
risk of infective endocarditis; antibiotic prophylaxis is required in susceptible
patients. Higher expulsion rates occur during or immediately after menstruation
as well as in the first eight postpartum weeks. Provided pregnancy has been ex-
cluded, an IUCD can be fitted at any time. The IUCD should be left in until one year
after the menopause.
Complications include the following.

1. Menorrhagia, intermenstrual bleeding and dysmenorrhoea; these improve with
use;

2. Missing IUCD which may be (a) drawn up into the uterine cavity, (b) perforat-
ing the uterus (0.1%-1% of devices) or (c) expelled through the vagina. Preg-
nancy should be excluded and the device located using ultrasound or abdomi-
nal radiograph. Extrauterine devices should be removed by laparoscopy or
laparotomy. There is an increased risk of abortion but not fetal abnormality.

3. A risk of PID which is highest in the first few months after insertion (relative
risk for PID in IUCD users is 1.5-2.6, excluding the Dalkon shield). The inci-
dence of PID in IUCD users under the age of 20 years is more than 10 times that
of 30-49 year olds. Treatment includes removing the device and antibiotics.

4. A marginal increase in tubal infertility in nulliparous but not parous users of
the Copper IUCD. Tubal infertility after laparoscopically verified PID in 13% of
women after one, 36% after two and 75% after three episodes.

5. Ectopic pregnancy occurs in 3%-9% of all pregnancies that occur with an IUCD
in place, perhaps because IUCDs provide more protection against intrauterine
than tubal pregnancies. The lowest rates of ectopic pregnancy are associated
with copper devices and the highest with progesterone devices. The common-
est symptoms of early ectopic pregnancy in an IUCD user are either a missed
period or a very light period with or without pelvic pain.

Patients should be instructed to feel for the device monthly and attend 6-monthly
check-ups. The progesterone devices need to be replaced every 12 months, copper
devices every 3-5 years; inert IUCDs can be left for longer periods.

Hormonal contraception

The combined oral contraceptive pill

The combined oral contraceptive pill (COCP) contains oestrogen (oestradiol or
mestranol, 20-50 pg daily) and progesterone (19 norsteroids such as norethisterone,
norgestrel, ethynodiol, lynestrenol). Two types of preparations are available: (1)
fixed-dose pills (monophasic) in which oestrogen and progesterone are taken in
constant doses for 21 days followed by a 7-day pill-free period and (2) phased
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preparations which contain variable doses of progesterone and oestrogen and allow
the use of the lowest dose of both hormones to provide good cycle control and least
side-effects. Both oestrogen and progesterone combine to suppress ovulation and
interfere with synchronised endometrial development, whereas progesterone
renders the mucus scanty and viscous, thus impairing sperm transport. Other dose-
related metabolic effects include alterations in liver function, reduced glucose tolerance
and increased levels of triglycerides and low density lipoprotein cholesterol but de-
creased high density lipoprotein cholesterol levels (i.e., an unfavourable lipid pro-
file). Like pregnancy itself, the COCP induces a hypercoagulable state, by increasing
plasma fibrinogen and the activity of factors VII and X among others, while reducing
antithrombin I11levels. Many drugs interfere with the contraceptive effect of the COCP
including non-steroidal anti-inflammatory agents, anticonvulsants, antihistamines,
antibiotics and major tranquillisers. Women on liver enzyme-inducing drugs may
need to increase to a higher oestrogen pill if breakthrough bleeding occurs.

Absolute contraindications to the COCP include pregnancy, pulmonary embolism,
deep venous thrombosis, sickle cell disease, porphyria, liver disease and jaundice.
Diabetics on the COCP have an increased risk of ischaemic heart disease and
cerebrovascular accidents, but less than a quarter require adjustments in insulin dos-
age. The pill should be discontinued if any of the following occur: severe headaches,
visual disturbance, migraine for the first time and transient neurological changes.

Apart from effectively reducing the incidence of intrauterine pregnancy (failure
rate 0.2-0.5 per 100 woman years), the COCP reduces the risk of ectopic pregnancy
by 90% compared with women not using any contraception. Former COCP users
(even for as little as 12 months) have a diminished risk of ovarian and endometrial
cancer compared to those who have not used the COCP. The reduction in risk persists
for atleast 10 years after stopping the COCP. Similarly, there is a 40%-50% reduced
risk of PID (but not herpes or chlamydia); menorrhagia, iron-deficiency anaemia
and dysmenorrhea have been reported. Fibroids, functional ovarian cysts and
benign breast disease (fibroadenoma and fibrocystic disease) are less common after
COCP use. The rates of carriage of Candida albicans are similar in pill users as in
those using an IUCD. The COCP does not appear to protect against the develop-
ment of rheumatoid arthritis, but it may prevent progression to more severe disease.

There is a 3-6-fold increase in the relative risk of spontaneous venous
thromboembolism in young women taking the pill which is unrelated to duration
of use. The COCP should be stopped 4-6 weeks before major orthopaedic, abdomi-
nal and cancer surgery, none of which is particularly likely to occur in young, healthy
pill users. Low-dose oestrogen formulations carry a lower risk of thromboembolism.
On balance, the risk to the young woman on the pill of becoming pregnant from
stopping the pill or of developing side-effects from heparin prophylaxis may be
greater than the risk of developing postoperative deep venous thrombosis. The
overall risk of myocardial infarction is increased about 3-5 times in COCP users
whereas that of haemorrhagic stroke is approximately doubled. The risk is highest
in smokers over the age of 35 years. The overall mortality rate from circulatory
causes in smokers below the age of 35 years taking the COCP is 1 in 10 000, increasing
to 1in 2000 in smokers aged between 35 and 44 years and 1 in 550 above the age of
45. The consensus is that smokers over the age of 35 should not use the COCP, but
in non-smokers the pill may be continued, in the absence of other risk factors such
as hypertension or obesity. The COCP doubles the risk of mild hypertension (2.5%
incidence over 5 years of use) compared with non-pill users, and the frequency is
related to the dose of progesterone for a fixed dose of oestrogen.
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The risk of hepatocellular adenoma and carcinoma is increased in older women
using high-dose COCP for prolonged periods (i.e., the effect is dose related). By
contrast, the COCP has no effect on breast cancer risk in women aged between 25
and 39, although conclusions on the effect of COCP use both early and late in re-
productive life are still controversial. In any case the lowest effective dose of oestro-
gen and progesterone should be used.

Postcoital contraception

The Yuzpe regimen consists of two high oestrogen pills (50 pug ethinyloestradiol
and 250 pg levonorgestrel each) taken within 72 h of unprotected mid-cycle expo-
sure and repeated after 12 h. Vomiting often necessitates repeating the treatment.
The failure rate is 1%-2% per cycle. It does not affect clotting factors and there are
no published reports of death or serious illness after its use. The only
contraindications are thromboembolism and pregnancy. An alternative is to insert
the IUCD within 5 days of unprotected intercourse. The use of progesterone an-
tagonist (mifepristone) will increase in the future.

Progesterone only pills

Progesterone only pills (POP) contain either ethynodiol or norethisterone. These
alter endometrial maturation and affect cervical mucus. They need to be taken at
the same time every day (+ 3 h). The failure rate is one to four pregnancies per 100
woman years. Absolute contraindications include suspected pregnancy, undiagnosed
vaginal bleeding, previous ectopic pregnancy, following a hydatidiform mole (at
least until hCG levels are normal), carcinoma of the breast and severe arterial dis-
ease. POP should be discontinued immediately if jaundice occurs. The incidence of
amenorrhea, irregular bleeding and functional ovarian cysts is increased in the
POP user.

Injectable steroids

Injectable compounds consist of either intramuscular depot preparations such as
medroxyprogesterone acetate,a 17-hydroxyprogesterone derivative (Depo-Provera,
150 mg every 3 months) or norethisterone (Noristerat 200 mg every 2 months).
Only the former is licensed for long-term use. Injectable steroids have many side-
effects including amenorrhoea (up to 45% in the first year), irregular vaginal
bleeding and weight gain. Menstrual cycles and fertility return to normal within 6
months of the last injection. These preparations do not increase the risk of carci-
noma of the breast, endometrium or cervix.

Norplant

The Norplant system for subdermal delivery of the synthetic progestin levonorgestrel
has been introduced as a long-term contraceptive. The drug is sealed into six
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2.44 x 3.4 mm Silastic cylindrical capsules (each containing 38 mg) and implanted
subdermally for up to 5 years’ contraception. The exogenous progestin decreases
but does not stop secretion of FSH and LH. In those patients in whom ovulation is
not suppressed, progestin-induced thick scanty mucus prevents sperm migration.
Constant low levels of progestin also suppress endometrial development and growth,
contributing to the contraceptive effect. The failure rate is one per 100 users per
year, but rates are higher in heavier women, and those taking phenytoin and
carbamazepine. Abnormal vaginal bleeding occurs in up to 40% of users within the
first year of use, but this improves with time. After removal of the implant, 50% of
those desirous of conception become pregnant within 3 months and 85% within
one year.

Vaginal rings

Vaginal rings made of Silastic containing oestrogen and/or progesterone (usually
levonorgestrel) have been available for some years. The combined preparations may
be used in situ for 3 weeks and then removed for a week, whereas the progesterone
only rings may be left in situ for 3 months. The failure rate is approximately three to
four per 100 woman years. Other complications are abnormal bleeding (15%-30%)
and expulsion (4%-20%). The WHO is testing a silicone ring containing the sper-
micide nonoxynol-9.

Immunological methods

An immunological approach to contraception by means of an anti-hCG vaccine is
in clinical trial. Animal data suggest that the hCG vaccine can block fertility at an
early stage of pregnancy without significantly affecting the menstrual cycle.

The male pill

Despite extensive research into GnRH analogues, steroids, anti-androgens and
gossypol as potential male contraceptives, there is no currently available method of
suppressing spermatogenesis without affecting libido.
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Urinary Tract Disorders

The anatomy and physiology of the urinary tract in the female have been described
in the companion volume (Basic Sciences for Obstetrics and Gynaecology (Chard
and Lilford, 1995)).

Urodynamic investigations

The simplest tests are a mid-stream urine specimen and an input/output diary.
Urinary infection must be excluded before more complex investigations are per-
formed. Other tests include:

1. Pad test: in a formal version this consists of weighing a pad before and after a
water load (500 ml). The water load is followed by 15 min of rest, then 30 min of
gentle exercise, then 15 min of more strenuous exercise.

2. Uroflowmetry: urine flow can be measured by a strain transducer, a rotating
disk, or a metal strip capacitor. Voided volume should be 150 ml or greater. An
average flow rate of less than 15 ml/s is abnormal. Peak flow rate is a valuable
parameter.

3. Cystometry: this is measurement of pressure and volume during filling and
voiding. Pressure (bladder and rectum) is measured with a fluid filled catheter
or a solid pressure transducer at filling rates of 10~100 ml/min. Normal features
include a residual volume of less than 50 ml, desire to void at 50-100 ml, capa-
city greater than 400 ml, and a pressure rise on filling which does not return to
the baseline on stopping. Leakage without a rise in detrusor pressure is
diagnostic of genuine stress incontinence. Detrusor contractions during filling
which the patient cannot suppress indicates detrusor instability.

4. Videocystourethrography: this is contrast evaluation of the bladder simultane-
ous with pressure studies. This is not a routine investigation but may be of value
if there is incontinence on standing up, if there is a suspicion of ureteric incom-
petence, or in the investigation of a neuropathic bladder.
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5. Micturating cystogram: contrast studies of the bladder without pressure or flow
measurements. This may demonstrate abnormalities such as reflux and fistulae.

6. Urethral pressure measurement: this is usually measured with a catheter-tip trans-
ducer. Pressures are measured after filling of the bladder (250 ml) and during
withdrawal of the catheter. The urethral closure pressure (difference between
urethral pressure and bladder pressure during coughing) is reduced in women
with stress incontinence.

7. Urethral electrical conductance: flow of current between two electrodes on a
catheter detects movement of urine in the urethra. Profiles are measured dur-
ing withdrawal of the catheter. The test is valuable to confirm stress incontinence,
and in the diagnosis and treatment of detrusor instability.

8. Cystourethroscopy: this identifies disease of the bladder and urethra but has no
specific role in the diagnosis of incontinence.

9. Ultrasound: this can be used to estimate residual urine volume and to assess the
bladder neck. The latter is a potential alternative to radiology.

10. Electromyography: this can be used to assess the pelvic floor muscles.
Denervation of these muscles commonly follows delivery and is associated with
incontinence.

Stress incontinence

This is involuntary urine loss on coughing or physical exertion. Urethral sphincter
incompetence occurs with descent of the bladder neck and proximal urethra so
that pressure in the urethra becomes less than that in the bladder. The fault in the
bladder neck may be congenital (e.g. epispadias), or result from childbirth with
damage to and denervation of the sphincter, or result from trauma (pelvic frac-
tures, surgery). The condition is further exacerbated by oestrogen deficiency
(postmenopause). Symptoms are common in pregnancy and may deteriorate in
the puerperium. A cystourethrocele is present in 50% of cases. Frequency, urge
incontinence and incontinence on standing are common associated symptoms.

Conservative treatment includes use of absorbent pads, pelvic floor exercises
(sometimes aided by vaginal cones), electrical stimulation of pelvic floor muscles,
and (rarely) suprapubic catheterisation. Conservative measures are successful in
50% of cases.

Detrusor instability

Involuntary contraction of the bladder (spontaneous or provoked by coughing etc.)
is a cause of urinary incontinence in up to 10% of all women and 30%-50% of
women complaining of incontinence. In most cases the cause is unknown. Specific
causes include inadequate continence training in infancy, psychosomatic factors,
hyperreflexia associated with multiple sclerosis and spinal injury and surgery of
the bladder neck. The commonest symptoms are urgency and frequency. Others
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include nocturia, stress incontinence and coital incontinence. Diagnostic tests have
been listed above.

The condition can sometimes be corrected by simple behaviour changes (time
of drinking etc.), or by bladder retraining aided by biofeedback. Drug treatments
include anticholinergic agents (propantheline), muscle relaxants (oxybutynin),
antidepressants (imipramine), calcium channel blockers (terodiline), antidiuretic
hormone analogues (DDAVP) and oestrogens. The most effective are oxybutynin
(though this may cause dry mouth and an increase in urinary residual volume) and
terodiline (side-effects, usually less than oxybutynin, may include hypotension,
headache and constipation). The use of transvesical phenol has been described.
Surgery is only indicated for the most severe cases and consists of inserting a patch
of gut to enhance bladder capacity (“clam” cystoplasty). If detrusor instability is
combined with stress incontinence, the latter should be treated first.

Retention of urine

This may be acute or chronic. Causes include neurological (e.g. multiple sclerosis,
cord injury), pharmacological (epidural analgesia), painful lesions of the vulva and
perineum (e.g. genital herpes), bladder neck surgery, impacted pelvic masses (e.g.
retroverted gravid uterus), foreign bodies in the urethra, ectopic ureterocele, blad-
der polyps or tumours, cystocele (rarely), prolonged bladder overdistension, and
psychogenic.

Diagnostic procedures are listed above. Treatment will vary with the cause. For
acute cases the first line is catheterisation (urethral or suprapubic). Pharmacologi-
cal agents may either relax the sphincter (e.g. alpha adrenergic blocking agents
such as phenoxybenzamine) or stimulate the detrusor (e.g. muscarinic agents such
as bethanechol chloride).

Urinary tract infections

Urinary tract infections (UTI) are remarkably common in women. Some 20% of
women in the age range 20-65 years suffer at least one attack per year; 50% develop
a UTI within their lifetime; and there is a 5% incidence of asymptomatic bacteriuria.
The latter is defined as more than 100 000 organisms per ml of mid-stream urine,
though women with symptomatic infections may have smaller numbers.

The commonest organisms in UTI are Gram-negative aerobes from the gut. About
90% of first infections and 70% of re-infections are due to E. coli. Other organisms
include Klebsiella and Proteus species, the latter often being associated with renal
calculi. The pathogenicity of organisms in the urinary tract depends, among other
factors, on the ability of the organisms to adhere to epithelial surfaces via fimbriae
on the bacterial cell surface (P fimbriae).

There are many predisposing factors for UTI including obstructive lesions, cath-
eterisation, intercourse and the relatively short female urethra. Women of blood
groups B or AB are more susceptible to UTL
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Fistulae

Fistulae can enter any part of the genital tract from any viscus; those from the bladder
to the vagina are the commonest. The causes include obstetric (pressure necrosis
or laceration), surgical or other trauma (including irradiation), inflammatory
(genital or bowel including schistosomiasis, lymphogranuloma venereum, tuber-
culosis, actinomycosis, Crohn’s disease (the commonest inflammatory cause),
ulcerative colitis and diverticular disease) and neoplastic. Congenital fistulae are
rare and include ectopic ureter. In less-developed countries obstetric accidents are
the commonest cause; in developed countries it is surgical trauma following
abdominal or vaginal gynaecological operations.

The main clinical feature is incontinence of urine or faeces. Very minor degrees
of incontinence can occasionally be confused with an inflammatory vaginal
discharge. The diagnosis is confirmed by exploration with a malleable silver probe,
if necessary under general anaesthetic. Other procedures which may help with the
diagnosis include contrast radiography (cystography, hysterography,bowel enemas
etc.), local or systemic administration of dyes (methylene blue) and endoscopy. It
is important to exclude dual or complex fistulae.

Prevention of many fistulas is possible (better obstetric services and better
surgical training). Specific causes (inflammatory, neoplastic) are dealt with as
appropriate. Surgical treatment of fistulae is described elsewhere.
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Prolapse

The relevant anatomy of the pelvic floor is described in the companion volume
(Basic Sciences for Obstetrics and Gynaecology (Chard and Lilford, 1998)). Genital
prolapse is classified as: descent of the lower third of anterior vaginal wall
(urethrocele); upper two thirds of anterior vaginal wall (cystocele); uterus and cer-
vix; small bowel and omentum (enterocele); posterior vaginal wall (rectocele); and
vault after hysterectomy. The commonest form is cystourethrocele. Uterine descent
may be first degree (cervix appears at introitus), second degree (cervix (but not
uterus) descends through the introitus), or third degree (procidentia; uterus en-
tirely outside the introitus); the latter may result in ureteric obstruction.

The main predisposing factors to prolapse are damage to the pelvic floor at the
time of childbirth (especially prolonged labour with difficult vaginal delivery) and
the general tissue weakening occurring after the menopause. The delivery process
leads to partial denervation of the pelvic floor muscles, together with damage and
stretching of fascia and ligaments. Very rarely, congenital defects such as spina bifida
are involved. Black women are less prone to prolapse, as are those who deliver in
the squatting position. Obesity, chronic cough and constipation and professional
opera singing are other predisposing factors. Symptoms include discomfort or
feeling something coming down,backache, stress incontinence and, in severe cases,
urinary retention or difficulty with defaecation. The patient is examined in the left
lateral position using a Sim’s speculum.

Prevention of prolapse includes better obstetric practice, postnatal pelvic floor
exercises and hormone replacement therapy. Non-surgical treatment of prolapse
in the young woman includes pelvic floor exercises, electrical stimulation with a
vaginal electrode, and pessaries. Pessaries are made of non-toxic plastics (e.g. poly-
vinyl chloride). The commonest types are the ring (for control of cystocele and
rectocele) and shelf (for major degrees of prolapse). Pessaries should be changed
every year and, in postmenopausal women, should be combined with the use of an
intravaginal oestrogen cream. The main complications are ulceration and incar-
ceration.

Surgical treatment of prolapse is discussed elsewhere.
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Dyspareunia

Dyspareunia is pain on intercourse, described as superficial when the pain is at the
introitus and deep when it is felt within the pelvis. It may also be defined as primary
if present since first attempts at intercourse and secondary if it has arisen later. In
many cases no organic cause is found but in some there are specific conditions such
as infections, pelvic inflammatory disease, tumours, endometriosis or a fixed
retroverted uterus.
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Endometriosis and Adenomyosis

In this condition glands and stroma similar to endometrium are found in the wall
of the uterus (adenomyosis) or outside the uterus. Rarely the two conditions coexist.

Endometriosis

Various theories have been put forward on the aetiology of endometriosis. First,
retrograde menstruation through the fallopian tubes to the peritoneal cavity is the
most popular theory and can explain most cases, but not the occurrence in distant
sites such as the pleura. Second, coelomic metaplasia of cells derived from the primi-
tive coelomic epithelium could explain all cases including distant sites. Third, lym-
phatic/vascular dissemination might explain some rare deep-seated lesions. The
fourth theory is mechanical transplantation at the time of surgery.

Endometriosis is associated with infertility, delay in a first pregnancy, and higher
social class. There may be a family predisposition but other genetic factors, such as
race, do not appear to be important. Antibodies to endometrial antigens have been
demonstrated in some patients.

The lesions vary in size from small black dots to large “chocolate” cysts. Local
peritonitis leading to dense adhesions is common. Histologically there are glands,
stroma, old and new haemorrhage and haemosiderin-laden macrophages. Cyclical
changes (e.g. a secretory pattern) may be seen. Malignant change is extremely rare;
it is commoner in the ovary than other sites.

Clinical features

The highest incidence is in women aged 30-45 years. The commonest presenting
features are pain and/or subfertility. The nature of the pain depends on the site, but
typically includes pelvic discomfort, backache, deep dyspareunia and secondary
dysmenorrhoea. Pain may start just before or at the time of menstruation. There
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may also be anovulation leading to irregular menstruation and menorrhagia. Rarely,
rupture of an endometriotic cyst can lead to an abdominal emergency.

Endometriosis is found in 10%-25% of women with gynaecological symptoms
and 15% of infertile women. The apparent incidence is increasing because of better
diagnosis. About 50% of women with endometriosis may be infertile, the cause
may be obstruction due to extensive adhesions, or interference with ovarian or
tubal motility, or possibly to release of peritoneal prostaglandins. However, with
minor lesions the cause and effect relationship remains contentious.

Examination reveals hard fixed nodules in the Pouch of Douglas, the uterosacral
ligaments and the rectovaginal septum. There is often tenderness, especially on
movement of the cervix. The uterus may be retroverted and fixed, and the ovaries
may be enlarged and immobile. Speculum examination may show lesions in the
posterior fornix.

The diagnosis is confirmed by laparoscopy, when it can be distinguished from
adenomyosis, pelvic inflammatory disease, pelvic cancers, and pelvic “congestion”.
Sometimes the lesions may be small and difficult to identify; if there is doubt, biopsy
should be performed. Other diagnostic methods include measurement of CA-125
(elevated), and imaging by ultrasound or computed tomography or magnetic
resonance imaging scanning. Imaging cannot detect small peritoneal lesions.

The severity of the condition is scored according to a system proposed by the
American Fertility Society. However, there is a relatively poor correlation between
the score and the clinical features, including infertility.

Endometriosis in specific sites

The commonest sites are the ovary and the pelvic peritoneum of the rectovaginal
pouch, the uterosacral ligaments and the broad ligament. Other sites which may be
involved include (a) the bowel (pelvic colon and rectum, usually confined to the
peritoneal and muscular layers; it can lead to rectal pain and bleeding and, rarely,
fibrosis and obstruction), (b) the lower genital tract (bluish cystic lesions on the
cervix and vagina, rarely in episiotomy scars); (c) the urinary tract (a rare cause of
urinary symptoms and sometimes ureteric obstruction); (d) other sites (umbili-
cus, laparotomy and caesarean section scars, inguinal region (via the round liga-
ment), limbs and pleura).

Treatment

The main aims of treatment are to relieve pain and to promote fertility if this is an
issue.

Earlier attempts to induce a protective state of “pseudopregnancy” with
oestrogen-progestagen combinations have now largely been replaced by use of the
isoxazol derivative of 17a--ethinyltestosterone, commonly known as Danazol. This
acts at various levels (hypothalamus, pituitary and ovary) to cause anovulation,
amenorrhoea and endometrial atrophy. Doses range from 400 mg/day in mild cases
up to 800 mg/day for severe lesions, usually continued for 6 months. There is symp-
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tomatic improvement in over 85% of cases, and resolution of lesions can be ob-
served in 70%-95%. However, the 3-year recurrence rate is as high as 40%.

Side-effects of Danazol may result from gonadotrophin inhibition (reduced breast
size, flushes, atrophic vaginitis) or relative androgenisation due to a reduction in
sex hormone binding globulin (acne, hirsutes, voice changes). There may also be
headaches, fatigue, depression, weight gain, muscle cramps and mild intestinal
symptoms. The elevation of low-density lipoproteins and reduction of high-den-
sity lipoproteins and cholesterol reverses rapidly when treatment is stopped. If
anovulation continues to be a problem after a course of Danazol, then there is no
contraindication to ovulation-inducing drugs.

Other medical treatments include gestrinone, a synthetic 19-norsteroid which
has generally similar effects and side-effects to those of Danazol, and analogues of
gonadotrophin releasing hormone (GnRH). Substitution of amino acids gives these
a prolonged half-life; they can be administered intranasally (nafarelin, buserelin)
or by depot injection (goserelin). Continuous administration downregulates the
pituitary and produces a “medical castration”. This yields rapid symptomatic relief
and some resolution of deposits. The efficacy is similar to that of Danazol. The
side-effects are the result of the hypo-oestrogenic state - flushes, headaches, vagi-
nal dryness, loss of libido, osteoporosis.

Surgical treatment involves removal of ovarian tissue and/or endometriotic
deposits via laparotomy or laparoscopy. In a younger woman who may wish to be
fertile, the procedure includes division of adhesions, removal or diathermy (electro
or laser) of endometriomas and implants, mobilisation of the ovaries and tubes,
and sometimes salpingostomy. In older women a more radical approach may be
taken, with total hysterectomy and bilateral salpingo-oophorectomy. The procedures
may be easier after a short preoperative course of Danazol and GnRH analogue.

The choice of treatment according to severity is as follows:

1. Mild endometriosis: if the symptoms are not especially severe, and fertility is
required, then simple observation is adequate. If symptoms are more severe, a
course of Danazol should be given and stopped as soon as pregnancy is planned;

2. Moderately severe endometriosis (AFS III or more): a course of Danazol should
be tried but, if not successful, surgery is necessary;

3. Severe disease: this will almost always require surgery.

Adenomyosis

Ingrowths of endometrium are seen in the uterine muscle. It is associated with
repeated pregnancies (unlike endometriosis which occurs in women of low parity),
or overvigorous curettage.

The uterus is usually symmetrically enlarged, though sometimes there are mul-
tiple, non-encapsulated localised lesions. The cut uterus shows pale areas with cen-
tral “blood spots”; occasionally there are blood-filled cystic spaces. Histologically
there are glandular cells and stroma surrounded by muscle cells. The tissue responds
to hormones and may show secretory changes, a decidual reaction during pregnancy,
or sometimes cystic glandular hyperplasia.



238 Clinical Obstetrics and Gynaecology

The condition is seen in middle-aged multiparous women, often from higher
socioeconomic groups. The principal features are menorrhagia, secondary dysmen-
orrhoea and sometimes dyspareunia. The symptoms are similar to those of fibroids
and dysfunctional uterine bleeding. Unless more children are wanted the treatment
is total hysterectomy with conservation of ovaries.
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Congenital Uterine and Vaginal
Abnormalities

An absent or rudimentary uterus is incompatible with reproductive function.
Patients present with primary amenorrhoea. There is no treatment.

If a blind vagina is present (note separate embryological development from
urogenital sinus in addition to Mullerian component), androgen insensitivity must
be considered. Coincident renal tract abnormalities should be excluded by means
of US and IVP studies. Surgical reconstruction of the vagina is possible, although
intermittent pressure with dilators may give equally good results. Amenorrhoea
together with abdominal pain, and difficulty with micturition should suggest
haematocolpos (the accumulation of menstrual blood retained by an imperforate
lower vaginal membrane). Surgical incision generally suffices. A vaginal septum
may cause dyspareunia, or it may tear in labour; in both cases it should be removed.

The uterus, cervix and fallopian tubes are derived from the fused Mullerian ducts.
Minor fusion defects (arcuate and bicornuate uterus) are common (1% of the general
female population) and usually symptomless. Less common are septate and
subseptate uterus, as well as complete duplication of the uterus and cervix (uterus
didelphys). Though rarely symptomatic, these latter may present with repeated
spontaneous abortion (congenital anomalies account for 10% of all cases of recur-
rent abortion), repeated transverse lie or obstructed descent of the head in late
pregnancy or labour. These conditions may now be treated by hysteroscopic ablation
of the septum rather than open laparotomy procedures such as Strassman’s
operation. Rupture of a pregnancy-containing rudimentary horn is symptomatically
similar to ruptured ectopic pregnancy and can be lethal.
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Gynaecological Operations

Vulvectomy

Vulvectomy may be simple or radical. The former may be total or partial depend-
ing on the extent of disease. The major indications for simple vulvectomy are ex-
tensive vulvar intraepithelial neoplasia, intractable pruritus vulvae, Paget’s disease
or after failed medical treatment of vulval dystrophies.

In total simple vulvectomy, the skin incision should be elliptical to include the
clitoris, the labia and the fourchette; the inner incision extends elliptically just above
the urethral opening down to the vaginal mucocutaneous junction. The wound is
closed symmetrically. A Foley catheter is maintained for a few days to keep the
vulva dry.

Radical vulvectomy is usually combined with bilateral dissection of the groin
nodes in the surgical treatment of carcinoma of the vulva. The skin incision is
generally butterfly shaped. Most surgeons would also remove the distal centimetre
of the urethra.

Vulvectomy may be followed by wound breakdown due to infection, secondary
haemorrhage or haematoma. Late complications include thromboembolism,
lymphocysts, oedema of the legs and vaginal prolapse.

Vaginal repair

Anterior colporrhaphy is indicated for repair of a cystocele, posterior colpo-
perineorrhaphy for that of a rectocele, while the Manchester (Fothergill) repair (ap-
proximating shortened cardinal ligaments anterior to the amputated cervix and
anterior repair) is indicated for all degrees of prolapse. When the cystocele is
accompanied by urinary stress incontinence, both are effectively treated by a Burch
colposuspension. Prolapse of the vaginal vault (enterocele) is best treated by vagi-
nal excision and ligation of the hernial sac and approximation of the uterosacral
ligament and endopelvic fascia anterior to the rectum. Recurrent prolapse (or failed
repair) occurs in up to 25% of women.
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Colposcopy and cervical operations

The indications for colposcopy include abnormal cervical cytology (CIN III or
recurrent CIN II) and suspicious vaginal or cervical lesions even if cytology is nega-
tive. Acetic acid (5%) turns the abnormal epithelium white. The features of cervi-
cal intraepithelial neoplasia include mosaicism and punctation. Vascular changes,
including atypical vessels, are seen in invasive disease.

Cone biopsy is indicated for the evaluation of abnormal cytology when
colposcopy is unavailable, if the whole of the transformation zone is not visualised
or when there is any suspicion of an invasive or endocervical lesion. The carbon
dioxide laser may be used instead of the knife. The main complications are
haemorrhage (5%-20%), cervical stenosis (3%-30%), incomplete excision with
the risk of invasive cancer and increased pregnancy complications, e.g., preterm
delivery and mid-trimester abortion.

When the entire lesion is seen colposcopically and biopsy has excluded invasive
cancer or an endocervical abnormality, local destructive therapy of the transfor-
mation zone may be achieved by (a) electrodiathermy at a depth of up to 1.5 cm,
usually under general anaesthesia; (b) cold coagulation (50-120°C) at a depth of
3-4 mm; (c) cryocautery with a 3 min freeze thaw cycle at a depth of 3-4 mm; (d)
laser destruction (carbon dioxide) at a depth of between 5 and 10 mm. The last
three are usually performed as outpatient procedures without anaesthesia, but only
electrodiathermy and laser vaporisation are possible under colposcopic vision. The
overall success rate in the treatment of cervical intraepithelial neoplasia is approxi-
mately 95%. Pain, discharge and bleeding are complications seen to a greater or
lesser extent following all local ablative treatment methods.

Dilatation and curettage

Dilatation and curettage is the most frequently performed operation in gynaecol-
ogy. Pelvic examination precedes insertion of the uterine sound. After careful
dilatation to 7-10 mm, the uterine cavity is carefully explored and systematically
curetted. Complications include (a) laceration of the cervix; (b) primary or second-
ary haemorrhage; (c) perforation of the uterus with or without peritonitis,
peritonism, bowel damage or haemorrhage into the broad ligament; (d) pelvic
cellulitis and parametritis; and (e) Asherman’s syndrome (intrauterine adhesions).

Hysterectomy

Hysterectomy may be total (simple), partial (subtotal) or radical. The former may
be performed abdominally or vaginally for the management of benign uterine
disease. Abdominal hysterectomy is also used to treat Stage I grade I uterine
carcinoma and as part of the management of ovarian carcinoma. The abdominal
procedure includes division of the round and infundibulopelvic ligaments, incision
of the uterovesical peritoneum to separate the bladder followed by division of the
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uterine vessels, uterosacral ligaments and vaginal angles; some or all of these may
be performed by the endoscopic route. The pedicles are ligated and the vaginal
edges sutured. Haemorrhage, infection and vault haematoma are the most com-
mon complications. Ureteric damage with subsequent fistula formation is always
possible.

The main indication for vaginal hysterectomy is genital prolapse, but it can also
be used to treat benign uterine disease provided the uterus is no larger than a 12-
week pregnancy and there is no evidence of endometriosis or pelvic inflammatory
disease which may restrict access. A circumferential incision around the cervix allows
the vaginal skin to be reflected. The cervicovesical ligament is divided and the pouch
of Douglas opened. The supporting uterine ligaments are divided and the
uterovesical pouch opened. Finally the uterine vessels and tubo-ovarian pedicles
are divided. The vaginal vault is closed and supported using the pedicles. The most
common complication is a vaginal vault haematoma.

Radical abdominal (Wertheim’s) hysterectomy is combined with pelvic node
dissection in the treatment of carcinoma of the cervix. The procedure includes
removal of the uterus, atleast the upper one third of the vagina and the parametrium
out to the pelvic side wall. All visible pelvic nodes from the bifurcation of the aorta
down to the cut end of the uterine artery are removed. Intraoperative complica-
tions include haemorrhage, injury to the urinary or intestinal tract and nerve
trauma. Postoperative infection, ileus and thromboembolic disease may occur as
well as the formation of lymphocysts and fistulae (vascular, ureteric, bladder, bowel).

Tubal surgery

Tubal surgery is best performed using an operating microscope and microsurgical
technique with irrigation, careful haemostasis, avoidance of peritoneal damage and
the use of fine, non-absorbable sutures. Adhesions can be removed (salpingolysis),
fimbriae released (fimbrioplasty) or a new tubal stoma created (salpingostomy). In
many cases these procedures can be done by videolaparoscopic techniques. Tubo-
tubal or tubo-cornual anastomosis is also possible as is reimplantation of the tube
to the cornua. Some surgeons give steroids and antibiotics postoperatively whereas
others perform peritoneal lavage with Ringer’s lactate solution and/or Dextran 70
in an attempt to reduce adhesions. Subsequent ectopic pregnancy is the major com-
plication with all types of surgery. Ectopic pregnancy can be treated by linear
salpingostomy, or partial or total salpingectomy at conventional laparotomy or by
videolaparoscopic techniques. Topical or systemic administration of medications,
such as methotrexate, are appropriate in some women.

Ovarian surgery

Ovarian cystectomy involves enucleating a cyst while retaining the major part of
the ovary. Most capsulated benign ovarian cysts can be removed in this way provided
some ovarian tissue is retained. These and other ovarian procedures may be per-
formed at laparotomy or by videolaparoscopic techniques.
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Removal of a diseased ovary (ovariotomy) may form part of the total management
of carcinoma of the ovary (together with total hysterectomy and omentectomy). Very
large ovarian masses may distort the pelvic anatomy and place the ureter at risk of
injury during their removal. Adhesions increase the possibility of bowel damage.

Laparoscopy

Laparoscopy may be used diagnostically and/or therapeutically. The majority of
gynaecological operations can be performed by videolaparoscopy. A pneumo-peri-
toneum is produced by insufflating 2-4 litres of carbon dioxide through a Verres
needle inserted subumbilically. The laparoscope is inserted via the trochar. Other
instruments, typically three, are inserted paraumbilically (x2) and suprapubically
into the abdominal cavity to improve organ handling and to perform endoscopic
surgery (e.g. haemostasis, ovarian cysts, endometriosis, adhesiolysis, linear
salpingostomy for ectopic pregnancy, neosalpingostomy and laparoscopically
assisted hysterectomy) or assisted conception techniques (e.g. egg collection for in
vitro fertilization and gamete intrafallopian transfer). Complications (2%) include
vascular, bowel and urinary tract injury or the need to proceed to open operation.

Hysteroscopy

Diagnostic hysteroscopy can be performed without cervical dilatation and under
local anaesthesia as an outpatient or office procedure. Operative hysteroscopy for
myomectomy, polypectomy, division of adhesions and endometrial ablation is
usually performed under general anaesthesia. Endometrial resection may be more
easily performed after ovarian suppression with Danazol or GnRH analogues.
Potential immediate risks include uterine perforation, infection, bleeding and water
intoxication (if the procedure is prolonged). Long-term complications include
haematometra (2%) and failure to cure menorrhagia (15%). Simultaneous
laparoscopy guards against the consequences of uterine perforation.

Pre- and postoperative care

Women with pre-existing medical diseases, particularly if they are taking medica-
tion, require careful assessment. Ideally, obesity, smoking and anaemia are corrected
preoperatively.

Postoperative complications may be (a) local, involving the operation site itself,
e.g.reactionary haemorrhage, wound haematoma and dehiscence, vault haematoma,
pelvic infection and fistula formation, or (b) general, e.g. pulmonary collapse,
infection, embolism, urinary retention or infection and deep vein thrombosis. These
complications may be immediate (within the first 24 hours), early (within the first
2-3 weeks) or late (any time thereafter) in relation to the operation.
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fetal circumference 10, 12

pain (acute) 113-15
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wall defects 45
Abdominal hysterectomy 243
Abortion 15-21

induced 20-1, 156

inevitable and incomplete 17

missed 17-18

recurrent 19

septic 19-20

spontaneous 15-20

threatened 17
Abruptio placenta 61-2
Abscess

breast 146

vulva 191
Achondroplasia 47
Acidbase status, fetal 139
Acromegaly 113
Addison’s disease 112
Adenocarcinoma

cervical 201

vulval 194
Adenoma, pituitary 111,113
Adenomyosis 237-8
Adenosis/adenomatosis, vaginal 197
Adrenal disease 111-12

amenorrhoea in 167-8

hirsutism in 180

neoplastic 111-2, 180
o-Adrenoreceptor agonists, pre-eclampsia 58
B-Adrenoreceptor agonists (sympathomimetics)

asthma 81

preterm labour 67-8
B-Adrenoreceptor blockers, pre-eclampsia 58
Aldosteronism, primary 112
Alimentary tract, see Gastrointestinal tract
Alpha-Adrenoreceptor agonists,

pre-eclampsia 58

Amenorrhoea 166-9

primary 166-8

secondary 168-9
Amniotic fluid 65-6

cell analysis/amniocentesis 36, 155

disorders 65-6

volume 13
Anaemia

maternal 121-5

neonatal 151-3
Analgesia/anaesthesia in labour 131-2

epidural, see Epidural analgesia
Androgen insensitivity syndrome 167
Anencephaly 41,43
Aneurysm, cerebral 84
Antenatal care 11-14

Anticoagulant therapy
postnatal 144
prenatal 76
Anticonvulsants 87
Apgar score 147-48
Aplastic anaemia 125
Appendicitis, acute 114
Arrhythmias, see Dysrhythmias
Arteriovenous malformation, cerebral 84
Arthritis, rheumatoid 95-6
Asphyxia, neonatal 147-9
Asthma 79-81
Atrophic vulval dystrophies 192
Autoimmune disease 84, 94-6
abortion in 16
Autosomal gene defects 33-34

Bacterial infection
fetal abnormalities caused by 39
urinary tract 88-9
see also specific pathogens/conditions
Barrier contraceptives 221-2
Behget’s syndrome 184
Benign tumours, see Tumours and specific tissues/
types
Beta-adrenoreceptor and sympathomimetics, see
under Adrenoreceptors
Biophysical profile of fetus 13
Biopsy, cone 242
Biparietal diameter 9, 12
Birth rate 3
Bladder disorders 143
Bleeding (haemorrhagic) disorders
maternal congenital 127-8
neonatal 153
uterine 163-70
menstrual 163-70
postmenopausal 176-7
see also Haemorrhage
Blood (fetal)
flow, assessment 14
sampling 36-7
twin-to-twin transfusion 72
Blood (maternal), pressure, see Hypertension
Blood disorders, see Haematological disorders
Bone disease
postmenopausal 174-5
pregnancy 96-7
Brain, see Central nervous system
Breast
cancer 118
postnatal problems 145-6
Breast-feeding 145-6
Breathing movements, fetal 13
Breech presentation 135-7
version for 157
Brenner tumour 215-16
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Broad ligament haematoma 142
Brow presentation 135
Budd-Chiari syndrome 103

Caesarean section 158
haemorrhage in 142
preterm 68
Calcitrol (1,25-dihydroxycholeciferol) 96
Calcium channel blockers, pre-eclampsia 58
Calculi, urinary tract 90, 114
Cancer, see Malignant tumours
Candidal vaginitis 186
Carcinoma
cervical 201-4
chorionic 28-30, 215
endometrial 205-7
ovarian 216-18
in pregnancy 115-17,203-4
thyroid 117
vaginal 197-8
vulval 193-5
Carcinoma-in-situ
cervical 201-2
vulval 193
Cardiotocography (fetal heart rate recording)
antenatal 13
perinatal 13
Cardiovascular system
oral contraceptives and 224
postmenopausal disorders 175
in pregnancy 75-9
disorders 75-9, 105
normal changes 75-6
see also Heart
Caruncles 191
Central nervous system disorders 83-7
congenital 41,43-4
fetal and neonatal 41, 43-4, 147-8
maternal 83-7
Cephalic version for breech presentation 157
Cerebrovascular disease 84
Cervix
incompetent 16-17, 156
infections 187
smears/cytology 199, 201, 242
suture 157
tumours 199-204
benign 199
malignant 201-4, 242
premalignant 199-200
Chemotherapy
choriocarcinoma 29-30
hydatidiform mole 28
ovarian cancer 218
Chlamydial infections 188
Cholestasis, intrahepatic 102
Chorea gravidarum 86
Choriocarcinoma 28-30, 215
Chorionic gonadotrophin, see Gonadotrophin
Chorionic villus sampling 36

Chromosomal disorders (cytogenetic/karyotypic

abnormalities) 31-3
detection 35-7
Cirrhosis 103
Climacteric, see Menopause
Coagulation (maternal disorders of) 125-8
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disseminated intravascular 63,126
postnatal 144-5
in pre-eclampsia 57
Coagulation (neonatal disorders) 153
Coeliac disease 100
Colitis, ulcerative 100-1
Colorectal cancer 116
Colposcopy 242
Compound presentation 137
Condoms
female 222
male 221-2

Condyloma acuminata/genital warts 120, 185, 191

Cone biopsy 242
Congenital disorders 31-49, 239
adrenal, see Hyperplasia
haemorrhagic 127-8
heart 41,77-8
uterus 239
abortion caused by 16, 18-19
vagina 239
Conn’s syndrome 112
Constipation 99
Contraception 221-6
Convulsions, maternal 87
Cord prolapse 139-40
Cordocentesis 156
Corticosteroids in preterm labour 68
Crohn’s disease 100-1
Crown-rump length 9
Cushing’s syndrome 111-12,180
Cutaneous disease 118-20
Cyproterone acetate 181-2
Cyst(s)
cerebral 43
ovarian 169,179, 213-4
surgery 243
renal 90
congenital 46
vaginal 197
vulval 191-92
Cystadenocarcinoma, ovarian 216-17
Cystadenoma, ovarian 213,217
Cystic fibrosis 82
Cystitis 143
Cystogram, micturating 228
Cystometry 227
Cystourethroscopy 228

Cytogenetic defects, see Chromosomal disorders

Danazol in endometriosis 236-7
Death, see Mother; Perinatal mortality
Delivery 130-1, 158-60
assisted 157-9
normal 130-1
premature, see Premature delivery
Depression, postnatal 143-4
Dermatological disease 118-20
Dermoid cyst, ovarian 213
Detrusor instability 228-9
Diabetes insipidus 113
Diabetes mellitus 101-7
nephropathy 90, 105
Dialysis in pregnancy 92
Diaphragm 222
Diaphragmatic hernia 42,45
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Diarrhoea, infective 100
1,25-Dihydroxycholeciferol deficiency 96
Dilatation and curettage 242

Disseminated intravascular coagulation 63, 126

Dizygotic twins 71-2
Dominant gene defects 33-4
Doppler blood flow 14
Down’s syndrome 32
Drugs
abnormalities caused by 38-9
abortion caused by 16
see also specific (types of) drugs
Duodenal atresia 42,45
Dwarfism 47
Dysgerminoma 215
Dysmenorrhoea 140, 169-70
Dyspareunia 233
Dysplasias, skeletal 47
Dysrhythmias
fetal 138
maternal 75,76
Dystrophies, vulval 192-3

Eclampsia 55-6, 58-9, 102
Ectopic pregnancy 23-5, 243
Edward’s syndrome 32
Electromyography, pelvic floor 228
Embolism
amniotic fluid 66
pulmonary 4
postnatal 4,145
Embryo transfer 220
Emesis, excessive/protracted 51, 52
Encephalocele 41, 43
Encephalopathy, neonatal 147-8
Endocrine system
postmenopausal changes 173-4
in pregnancy, disorders 101-13
abortion caused by 16
see also Hormones
Endodermal sinus tumour 215
Endometrial disorders 166
neoplastic 205-7
benign 205
malignant 116, 205-7, 210, 211
sampling in 166
Endometrioid tumours 217
Endometriosis 235-7
Endotoxic shock 19-20
Environmental-induced abnormalities 35,38
combined genetic and 35-69
Epidural analgesia 132
in pre-eclampsia 58
Epilepsy 83-7
Episiotomy 159-60
Erythema nodosum 82,120
Exomphalos 45

Face presentation 130, 135

Factor VIII deficiency 126-7

Factor IX deficiency (haemophilia B) 126-7
Fallopian tube surgery 243

Family planning 221-6

Fatty liver 93,102

Feminisation, testicular 167

Feminising tumours 214
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Fertilisation, assisted 220
Fertility problems 219-20
Fetoscopy 156
Fetus
abortion due to abnormalities of 15-16
blood tests 36-7
death 4
gestational age assessment 9-10
glucose homeostasis 101, 104
maternal heart disease and the 79
presentation, see Presentation
thyroid function 107-9
well-being, tests of
antenatal 11-14
perinatal 137-9
Fibroids/fibromyoma, uterine 201-2
Fibroma, ovarian 213-14
FIGO staging of cancer/carcinoma
cervix 200
ovaries 217
vagina 198
vulva 194
Fistulae 230
Fluid retention in pregnancy 59
Folate deficiency 122
Forceps delivery 158-9

Gardnerella vaginitis 186
Gastrointestinal tract 97-101
congenital disorders 41-2,45
in pregnancy 97-101
disorders 97-101
normal changes 97-8
see also specific regions
Gastroschisis 45
Gene(s), defects in single 35-6
Genetic defects 31-5
diagnosis 35-7
in pregnancy 97
Genetic factors and environmental factors causing
abnormalities, combined 35-69
Genital tract, see specific regions/conditions
Germ-cell tumours 215
Gestational age assessment 9-10
Gestational diabetes 106-8
Gestational hypertension 56
Gestational tumours 27-30
Glucose
fetal homeostasis 101, 104
maternal
homeostasis 101, 104
intolerance 106
Gluten-sensitive enteropathy 100
Goitre 110
Gonadotrophin, chorionic (hCG)
contraceptive vaccine to 226
in pregnancy tests 7
Gonadotrophin-releasing hormone analogue
(danazol) in endometriosis 236-7
Gonococcal (N. gonorrhoea) infection

pelvic 188
vaginal 186-7
Grading

cervical smears 201
endometrial samples 206
Granuloma inguinale 183
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Granulosa-cell tumours 214
Growth, fetal, assessment 12
Growth hormone
deficiency 113
tumours secreting 113
Gut, see Gastrointestinal tract and specific regions

Haematological disorders
maternal 121-8
neoplastic 116
neonatal 151-3
Haemodialysis in pregnancy 92
Haemoglobinopathies 48, 123-5
Haemolytic anaemia
maternal 125
neonatal 151-2
Haemophilias 126-7
Haemorrhage, maternal 4, 61-3
antepartum 61-3, 84
postpartum 141-2
Haemorrhagic disorders, see Bleeding disorders
Haemorrhoids 100
Hair, excess growth 179-81
Headaches, vascular 85
Heart
congenital defects 41,77-8
fetal rate, see Cardiotocography
maternal disorders 75-9
postmenopausal disease 175
see also Cardiovascular system
Heartburn 99
Hepatic disorders, see Liver
Hepatitis 40, 102, 190
Heritable defects, see Genetic defects
Hermaphroditism, true 167-8
Hernia, diaphragmatic 42, 45
Herpes gestationis 119
Herpes simplex infections 184
Hirsutism 179-81
HIV infection 189-90
Hodgkin’s lymphoma 116
Holoencephaly and holoprosoencephaly 43
Hormones
contraceptive 223-6
disorders/deficiencies, see Endocrine system
replacement therapy 175-6
side effects 176
see also specific hormones
Hot flushes 176
HPV infection (condyloma acuminata/genital warts
of) 120,185, 191
HSV I/II 184
Human immunodeficiency virus 189-90
Human papillomavirus (condyloma acuminata/
genital warts of) 120, 185, 191
Hydatidiform mole 27-8
Hydramnios 65
Hydranencephaly 44
Hydrocephaly 43
Hyperemesis gravidarum 51, 102
Hyperparathyroidism 96-7
Hyperplasia, adrenal
congenital 112
amenorrhoea in 167
hirsutism in 180
Hyperprolactinaemia, see Prolactin
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Hypertension in pregnancy 55-60

intracranial 85-6
Hyperthyroidism 110-11
Hypertrophic vulval dystrophies 192
Hypogonadotrophic hypogonadism 168
Hypoparathyroidism 97
Hypophosphataemic osteomalacia 96
Hypopituitarism 113
Hypothermia, neonatal 150-2
Hypothyroidism

maternal 110

neonatal 151
Hypoxia, neonatal 147-8
Hysterectomy 242-3
Hysteroscopy 244

Immune system
abortion and the 16
contraception and 226
Impetigo herpetiformis 119
Implants, contraceptive 225-6
In vitro fertilisation 220
Incontinence, urinary 228-9
postpartum 143
Induced abortion 20-1, 155-6
Induced labour 131
Infections (neonates) 152
Infections (women) 183-90
maternal (and fetal effects) 81-82, 142-3
abnormalities caused by 39-40
abortion caused by 16
abortion complicated by 19-20
GI tract 100
liver 102
postpartum 142-3
respiratory 81-2
urinary 88-9
non-maternal
genital 183-90
urinary 229
Infertility 219-20
Inflammatory bowel disease 100-1
Inherited abnormalities, see Genetic defects
Iniencephaly 43
Injectable steroids 225
Insulin-dependent (type I) diabetes 104, 106-7
Intestinal disorders 99-101
neoplastic 116
obstructive, acute 114
Intracranial hypertension 85-6
Intrauterine contraceptive device 222-3
Inversion of uterus 142
Iron-deficiency anaemia 121-2
1UCD 222-3

Jaundice
maternal 101
neonatal 150-1

Karyotypic defects, see Chromosomal disorders
Kidney 88-93
congenital anomalies 46
in pregnancy 88-93
disorders 57, 88-93, 105
functional changes 88-9
Kleihauer test 54
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Krukenberg tumour 216
Kyphoscoliosis 82-3

Labour 129-40

abnormal 133-40

delayed second stage 139

in diabetes 106

in heart disease 76-9

induced 131

normal 129-32

premature, see Premature labour

twins 73-4
Lactation 145
Laparoscopy 244
Leiomyoma 201-2
Leiomyosarcoma, uterine 210-1
Leukaemia 116
Limb deformities 47
Lipids and lipoproteins, postmenopausal 175
Liver

maternal 102-3

disorders 40, 57, 93, 99, 102-3
functional changes 99

neonatal disorders 150-1

viral infections 40, 102, 190
Lung, see Respiratory system
Lupus erythematosus, systemic 94-5
Lupus nephropathy 90
Lupus syndrome, neonatal 95
Lymphogranuloma venereum 183-4
Lymphomas 116

Macrosomia 106
Males
infertility 219-20
oral contraceptive 226
sterilisation 157
undermasculinised 168
Malignant tumours 28-30, 115-18
breast 118
cervical 201-4, 242
endometrial 116, 205-7, 210, 211
haematological 116
intestinal 116
myometrial 210-11
oral contraceptives and 225
ovarian 115-18,215-18
in pregnancy/pregnancy-related 28-30,
115-18, 203-4
trophoblastic 28-30
vaginal 116, 197-8
vulval 116, 193-5
see also Premalignant lesions and specific
histological types
Marfan’s syndrome 77,98
Masculinisation, see Virilism
Meconium
aspiration 137-8, 149
liquor staining 137
Megaloblastic anaemia 122-3
Melanoma, malignant 116
vulva 194
Membranes, fetal, preterm premature rupture
69-70
Menarche 163
Meningocele and meningomyelocele 43

Menopause (and climacteric) 173-7
anatomy 174
pathology 174-7
stages 173
Menorrhagia 163-4
Menstruation 163-70
disorders 163-70
mechanisms 164-6
Metabolic bone disease 97
Metastasis, fibroids 210
Microcephaly 43
Microinvasive carcinoma, cervix 201
Micturating cystogram 228
Migraine 85
Miscarriage, see Abortion
Mole, hydatidiform 27-8
Mononeuropathies 88
Monozygotic twins 71-2
Mortality
maternal 3-4
perinatal, see Perinatal mortality
Mother (maternal)
disease/disorders 75-128
abortion caused by 16
mortality 3-4
weight gain 12
Movements (fetal) 12
breathing 13
Mucinous tumours, ovary 213,217
Multiple pregnancy 71-4, 157
Multiple sclerosis 85
Musculoskeletal system in pregnancy 94-7
disease 94-7
functional changes 94
Myasthenia gravis 84
Myometrium
endometrial ingrowths 237-8
in labour 129-30
tumours 209-11
benign 209-10
malignant 210-11
Myotonic dustrophy 85

Natural methods of contraception 221
Neisseria gonorrhoea, see Gonococcal infection
Neonate 147-53

death 4

disorders 147-53

examination 147
Neural tube defects 41, 43
Neurological disorders 83-8

congenital 41, 43-4

fetal and neonatal 41,43-4, 147-8

maternal 83-8

neoplastic 117

Neuromuscular disorders 84-5
Newborn, see Neonate
Norplant 225-6

Oblique lie 137
Obstruction
intestinal 114
urinary tract 46, 90, 114
congenital 46
Occipitoposterior presentation 134
Oedema, pregnancy 59
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Oesophageal disorders, congenital 41-2, 45
Oestrogen (E)
in contraceptive pill 223-4
menopausal/postmenopausal 173-4
replacement therapy 175-6
menstruation and 164
Oligohydramnios 65-6
Omphalocele 45
Operations, see Surgery
Oral contraceptive 223-5
Osteogenesis imperfecta 47,98
Osteomalacia 96
Osteoporosis 174-5
Ovarian disorders
hirsutism with 179-80
neoplastic 180, 213-18
benign 213-14
malignant 115-18,215-18
surgery 243-4

Pad test 227
Paget’s disease, vulval 193
Pain
abdominal, acute 113-15
on intercourse 233
labour, relief, see Analgesia
menstrual 140, 169-70
Pancreatitis, acute 114-15
Papillomavirus infection (condyloma acuminata/
genital warts of) 120, 185, 191
Paraplegia 86
Parathyroid disorders 96-7
Patau’s syndrome 32
Pelvic infections 187-9
acute 187-8
chronic (pelvic inflammatory disease) 188-9,
233
Pelvis, labour and size/shape of 130
Peptic ulcers 100
Perinatal morbidity, preterms 69
Perinatal mortality 4-5
in diabetes 107
in hypertensive disease of pregnancy 59-60
preterms 69
see also Abortion
Perineal incisions or tears 159-60
PpH status, fetal 139
Phaeochromocytoma 112
Phenylketonuria 97
Pill, contraceptive 223-5
Pituitary disease 113
neoplastic 111,113
amenorrhoea with 169
Placenta
abruption 61-2
function tests 12
manual removal 160
percreta and increta 142
in prenatal diagnosis 36, 155
previa 63, 141
Pneumomediastinum 83
Pneumothorax 83
Poisons, see Toxins
Polycystic disease
ovarian 169, 179
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renal 90
Polycythaemia, neonatal 153
Polyneuropathies 88
Polyps, endometrial 205-7
Postcoital contraception 225
Posterior fossa abnormalities 44
Postoperative care 244
Postpartum period 141-6
renal failure 93
thyroiditis 111
Pre-eclampsia 55-8, 102
Pregnancy
diagnosis 7
ectopic 23-5, 243
hypertension caused by 55-6
multiple 71-4, 157
prevention 221-6
termination 20-1, 156
see also Mother
Premalignant lesions
cervix 201-2
vulva 192, 193
Premature delivery
management 68
prevention 67
Premature labour 67-70
in diabetes 106
twins 73-4
Premature menopause 170
Premenstrual syndrome 171
Prenatal diagnosis 36-7, 48
Preoperative care 244
Presentation
abnormal 134-7
normal 130
Preterm labour/delivery, see entries under
Premature
Progesterone (P)/progesterone derivatives/
progestin
contraception employing 223-6
menopausal/postmenopausal 173-4
replacement therapy 175-6
menstruation and 164
Prolactin levels, elevated (hyperprolactinaemia)
amenorrhoea with 169
tumour-related 113, 117
Prolapse
cord 139-40
genital 231
Prostanoids and menstruation 164
Prurigo gestationis 119
Pruritus
in pregnancy 118-19
vulval 183
Psychiatric disorders 143-4
Psychosis 144
Puberty 163
menstruation and 163
precocious 163
Puerperium, see Postpartum period
Pulmonary disorders, see Respiratory system and
specific disorders
Purpura, idiopathic thrombocytopenic 126-7
Pyelonephritis 93
chronic 90
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Radiotherapy
cervical carcinoma 202-3
endometrial carcinoma 206-7
vulval carcinoma 193
Recessive gene defects 33-4
Renal disorders, see Kidney
Respiratory distress syndrome
adult 83
neonatal 149-50
Respiratory system (in pregnancy) 79-83
disorders 4, 79-83
postpartum 143
normal changes 79-80
Resuscitation of newborn 149
Rhesus isoimmunisation 53-4
Rheumatic heart disease 78
Rheumatoid arthritis 95-6
Rhythm method 221
Rickets 96
Rupture

fetal membranes, preterm premature 69-70

uterus 140

Sarcoidosis 81-2
Sarcoma
uterine 210-1
vulval 194
Scleroderma 96
Sclerosis
multiple 85
progressive systemic 96
Screening
for congenital abnormalities 48-9
for pre-eclampsia 57
in gestational diabetes 107
Seizures, maternal 87
Semen analysis 220
Septic abortion 19-20
Serous tumours, ovary 213,217
Sex hormones
abortion caused by deficiencies in 16
contraceptive 223-6
postmenopausal changes 173-4
Sex-linked gene defects 33,34
Sexual intercourse, painful 233
Sexually-transmitted diseases 183-90
Shoulder dystocia 140
Sickle cell disease 48,124
Skeletal dysplasias 47
see also Musculoskeletal system
Skin disease 118-20
Smears, cervical 199, 201
Spermicides 222
Spina bifida 41,43
Squamous cell carcinoma, cervix 201-02
Staging of cancer/carcinoma
cervix 200
endometrium 206
ovaries 217
vagina 198
vulva 194
Sterilisation 157
Steroids, see Corticosteroids; Sex hormones
Stones, urinary tract 90, 114
Stress incontinence 228
Stromal tumours, endometrial 210-11

Subarachnoid haemorrhage 84
Surgery
gynaecological 241-4
cervix 242
cancer 202-3, 242
obstetric 155-60
ovarian 243-4
tubal 243
uterus 242-4
endometrial cancer 206-7
endometriosis 237
ovarian cancer 216-18
vagina
cancer 197
reparative 241
vulva 241
cancer 193
obstetric 155-9
Sutures
cervical 157
perineal 159
Syphilis 184-5
Systemic lupus erythematosus 94-5

Tears, perineal 159-60

Teratoma, malignant 215

Testicular feminisation syndrome 167
Thalassaemias 48, 123-4

Theca-cell tumours 214

Thiamine requirement 86
Thrombocytopenia 126-7
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Thrombotic/thromboembolic disorders 128, 144-5

oral contraceptives and 224
postnatal 144-5
Thrush (candidal vaginitis) 186
Thyroid disease
maternal 107-11
malignant 117
neonatal 151
TNM staging of vulval cancer 194
Tocography 129
Tocolytics 67-8
Toxaemia 4
Toxins/poisons
abnormalities caused by 38-40
abortion caused by 16
Transfusion, twin-to-twin 72
Translocation disorders 33
Transplantation, renal, pregnancy and 92-3
Transverse lie 137
Treponema pallidum 184-5
Trichomonal vaginitis 185-6
Trisomies 32
Trophoblastic tumours 27-30
Tubal surgery 243
Tuberculosis 81
genital 189
Tumours 27-30, 115-18, 191-218
adrenal 111-12, 180
breast 118
cervical, see Cervix
endometrial, see Endometrial disorders
haematological 116
intestinal 116
malignant, see Malignant tumours
myometrial, see Myometrium
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Tumours - cont
neurological 117
ovarian, see Ovarian disorders
pituitary, see Pituitary
in pregnancy/pregnancy-related 27-30, 115-18,
203-4,210
endocrine 111-13
gestational and trophoblastic 27-30
vaginal, see Vagina
vulval, see Vulva
see also specific histological types
Turner’s syndrome 32
Twin pregnancy 71-4,157

Ulcer(s)
peptic 100
vulval 183-5
Ulcerative colitis 100-1
Ultrasound
fetus
blood flow 14
gestational age assessment 10
growth assessment 12
Gl/abdominal wall anomalies 45
in pregnancy tests 7
urinary tract 228
anomalies 46
Umbilical cord, see Cord prolapse; Cordocentesis
Undermasculinised male 168
Ureteric obstruction 46, 114
Urethra
electrical conductance 228
pressure measurements 228
Urinary tract disorders 88-93, 143, 227-30
congenital 46
infective, see Infections
maternal 88-93
obstructive, see Obstruction
postpartum 143
Urine, retention 229
Urodynamic investigations 227-8
Urticarial papules and plaques, pruritic 119
Uterus
activity in labour 129-30
broad ligament haematoma 142
congenital disorders, see Congenital disorders
inversion 142
rupture 140
surgery, see Surgery
tumours, see Cervix; Endometrial disorders;
Myometrium

Clinical Obstetrics and Gynaecology

Vaginal disorders
congenital 239
infective 185-7
neoplastic 197-8
benign 197
malignant 116, 197-8
surgery, see Surgery
Vaginal hysterectomy 243
Vaginal rings 226
Valve, heart, disorders 76, 78
Vascular system, see Cardiovascular system;
Cerebrovascular disease
Vasectomy 157
Vasodilators, pre-eclampsia 58
Venous thrombosis, deep 144
oral contraceptives and 224
Ventouse delivery 159
Version for breech presentation 157
Videocystourethrography 227-8
Viral infection
fetal abnormalities caused by 39-40
genital 184-85, 189-90
hepatic 40, 102, 190
see also specific pathogens/conditions
Virilism 179-81
tumours causing 180, 214-15
Vitamin B1 (thiamine) deficiency 86
Vitamin B12 deficiency 122
Vitamin D deficiency 96
Vomiting, excessive/protracted (hyperemesis) 51,
102
von Willebrand’s disease 126-28
Vulval disorders
infective 183-5
neoplastic 191-5
benign 191
malignant 116, 193-5
premalignant 192, 193
Vulvectomy 193, 241

Warfarin 76

Warts, genital (condyloma acuminata) 120, 185,191
Weight gain, maternal 12

Wertheim’s hysterectomy 243

Wilson’s disease 103

X-linked gene defects 33,34
XO syndrome 32

Yolk sac tumour 215





