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Foreword to the First Edition

One of the major challenges in obstetrics and
gynaecology is the need for a broad knowledge
of medicine and surgery as well as the conditions
specific to reproduction. The comprehensive nature
of this book achieves this goal.

Differential Diagnosis in Obstetrics and Gynae-
cology covers everything you ever wanted to
know about what can occur in pregnant and non-
pregnant women. The editor has included experts
in many specialties to contribute to this book
which is particularly valuable as it takes the reader
outside the realm of an obstetrician and gynaecolo-
gist. From minor symptoms to major symptoms the
differential diagnoses are explored and offered in a
way that is easy to read and leads the reader on to
straightforward and practical management.

This book is suitable for all grades of healthcare
professional, not only as a reference book but also for
revising for any qualifying or licensing examination.
Inevitably medical words are used but lay people
would also find this book very useful.

The layout of the book is engaging as the text is
interspersed with excellent illustrations and useful
boxes highlighting important points. For the reader
who would like to delve even further into each area
there are up-to-date references.

Obstetrics and Gynaecology is a rewarding spe-
ciality but one that is forever confronting you with
what you do not know. This book will undoubtedly
help you to solve the problems and should be on
the bookshelf of everyone who deals with women!

Janice Rymer MD FRCOG FRANZCOG FHEA
Professor o f Gynaecology

School of Medical Education

Kings College London, UK



This book is based on French$ Index of Differential
Diagnosis, which was first published in 1912. The aim
of that book was ‘to help in the differential diagnosis
of any condition in medicine, surgery or any spe-
cialty that may be seen in general or hospital practice’
I was first asked to edit the gynaecological sections
for the 2005 edition and the subsequent two editions.
After the initial completion, | felt there was room for
asimilar type ofbook for obstetrics and gynaecology.

I enlisted the help of current and former col-
leagues as well as friends from around the world, to
produce this book, which aims to cover many of the
symptoms that may be commonly seen in a woman
presenting to her gynaecologist or to her obstetri-
cian during pregnancy. In some sections manage-
ment of the symptoms has been addressed, but the
main emphasis of this book is differential diagnosis.
It was first published in 2008 and this is the second
edition.

Preface

There has been a wider coverage of potential
symptoms and | have tried to make the book as
accessible as possible to all doctors regardless of spe-
cialty and grade, as well as midwives, nurses, medical
students and patients alike. It includes algorithms,
references and websites together with a glossary at
the end of the book of common terms and terminol-
ogy used in obstetrics and gynaecology.

I would like to acknowledge all the people who
contributed as authors, providers of images or pro-
ducers for both editions of the book. | would like
to thank Paul Bennett who has been the produc-
tion editor for this edition, Jeb Hogan who was the
copyeditor, and Kate Nardoni and Cactus Design
& Illustration for their beautiful diagrams. Finally,
I would like to thank Robert Peden who has been
both patient and persistent in seeing this edition onto
the shelves, | am in his debt.

Tony Hollingworth
May 2015
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ABDOMINAL PAIN

Nigel Bickerton and Dilip Visvanathan

Each year in the UK, hundreds of thousands of
patients are seen in accident and emergency depart-
ments across the country or are admitted on to a
hospital ward following the sudden onset of abdom-
inal pain (Fig. 1) as their main symptom. This group
makes up 5-10 per cent of the total number of patients
seen in UK hospitals. In the USA it has been estimated
that this number is 5 million patients per year. Despite
being seen by clinicians experienced in history-taking
and clinical examination, and despite having under-
gone a series of clinical investigations, about 30 per
cent of patients do not receive a specific diagnosis.
The term acute abdomen is used to describe the
sudden onset of severe symptoms related to the abdo-
men and its contents. The symptoms may be due to
pathological changes which require urgent surgical
intervention. The pain may be somatic, visceral, or
referred, all of which have different innervations.
Somatic pain, transmitted through the somatic nerve
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RH - Right hypochondrium
E - Epigastrium
LH - Left hypochondrium
RL - Right lumbar
U - Umbilical
LL - Left lumbar
Rl - Right iliac fossa
H - Hypogastrium
LI - Left iliac fossa

Figure 1 Diagram of anatomical areas of the abdomen.
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fibres from the parietal peritoneum, may be caused
by physical or chemical irritation of the peritoneum;
the pain feels sharp, is very localised, and is constant
until the cause of the pain is removed. Visceral pain
is transmitted through the autonomic nerves. The
quality of this pain is different from that of somatic
pain, being dull, sometimes described as cramp-like.
Women may describe the quality of visceral pain as
‘like just before the start of a period’

This section is meant to give only a broad over-
view of assessing abdominal pain in non-pregnant
women, as many aspects of pain are discussed in
other sections of the book.

A focused and precise history should usually
point towards a diagnosis, which will usually be
supported by the clinical examination even before
undertaking further investigations.

The history should include the timing and nature
ofthe onset of pain, together with its site (see Box 1)
and radiating features plus any aggravating or alle-
viating factors. Though people often find the nature
of the pain difficult to describe, precision in this area
can be very valuable for making the correct diagno-
sis. The doctor needs to know whether the patient has
constant, intermittent, or colicky pain. Colicky pain
is the most difficult to describe, but a patient with this
type of pain will often illustrate the pain with a hand
or finger drawing a sine wave in the air, even to the
crescendo-decrescendo representing pain intensity.

A full gynaecological history should be taken
with specific reference to the possibility of pregnancy.
Most units in the UK will do a urinary pregnancy
test as a routine part of an emergency admission.
All medicines prescribed or otherwise taken should
be recorded, including recreational drug usage.
Long-term prednisolone therapy should alert the cli-
nician to the possibility of upper gastrointestinal per-
foration as a cause of acute pain. The history should
include a review of all the systems with particular
reference to the respiratory, cardiac, alimentary, and
renal systems.

One significant risk in women with abdominal
pain is that it will very often be attributed to a gynae-
cological cause. This can happen whatever route the
woman takes into hospital. There are several ways
that a doctor can improve the outcome of a woman’s
admission with abdominal pain. These start with
remembering that it is best to think outside of our
specialty for possible causes, while at the same time



ABDOMINAL PAIN

Box 1 Causes of abdominal pain in relation to the site of symptoms

Epigastrium

m Stomach - dyspepsia, gastritis (alcohol, non-steroidal anti-inflammatory drugs), gastro-oesophageal reflux,
gastric volvulus, ulcer, carcinoma

Small bowel-duodenal ulcer

Oesophagus - rupture (Boerhaave's syndrome), tear (Mallory—Weiss)

Gallbladder —cholelithiasis, colic

Pancreatitis - alcohol, gallbladder disease, bulimia

Giardiasis - known in North America as beaver fever

Vascular - visceral ischaemia, aortic aneurysm, splenic artery aneurysm

Abdominal wall-epigastric hernia

Referred pain to the epigastrium includes:
m Myocardial ischaemia

m Inferior myocardial infarction

m Pericarditis

m Pneumonia - basal

Central/umbilical

m Bowel - irritable bowel syndrome (IBS), appendicitis, obstruction, Crohn’s disease
m Pancreatitis

m Vascular - mesenteric artery thrombosis, aortic aneurysm

m Abdominal wall - umbilical hernia

Left upper quadrant/hypochondrium

Stomach - gastritis, ulcer, carcinoma

Pancreas - pancreatitis, carcinoma

Large bowel - diverticulitis, perforation

Spleen - leukaemia, lymphoma, infarct, rupture, malaria,infectious mononucleosis, kala-azar
Kidney - pyelonephritis, hydronephrosis, calculi

Viral - herpes zoster

Referred left upper quadrant includes:
m Lung - left lower lobe pneumonia, pulmonary embolus
m Cardiac-ischaemia or infarction

Right upper quadrant/hypochondrium

m Gallbladder - biliary colic, cholecystitis, carcinoma

m Liver - right heart failure, hepatic vein obstruction,malignancy, abscess,Fitz-Hugh—Curtis syndrome, HELLP
(haemolysis, elevated liver enzymes and low platelets) syndrome (in pregnancy)

Small bowel - ulcer

Large bowel - Crohn’s disease, carcinoma

Pancreas - pancreatitis, carcinoma

Kidney - pyelonephritis, hydronephrosis, calculi

Viral - herpes zoster

Referred right upper quadrant includes:
m Lung - right lower lobe pneumonia, pulmonary embolus
m Cardiac-ischaemia or infarction

Left lower quadrant/iliac fossa

m Bowel - constipation, gastroenteritis, colitis, diverticulitis, IBS, obstruction, carcinoma, carcinoma with perforation
m Reproductive - ectopic pregnancy, ovarian cyst accident, pelvic inflammatory disease (PID), mittelschmerz

> Abdominal wall - herniae: inguinal, femoral, umbilical, psoas abscess



m Urological - cystitis, ureteric colic
m Vascular-aneurysm
m Viral - herpes zoster

Right lower quadrant/iliac fossa

ABDOMINAL PAIN 3

m Bowel - constipation, gastroenteritis, colitis, diverticulitis, IBS, appendicitis, obstruction, Crohn’s, Meckel's divertic-

ulum, carcinoma, carcinoma with perforation, caecal volvulus

Urological - cystitis, ureteric colic
Vascular-aneurysm

Viral - herpes zoster

Reproductive - ectopic pregnancy, ovarian cyst accident, PID, mittelschmerz
Abdominal wall - herniae: inguinal, femoral, umbilical, psoas abscess

Medical causes of diffuse/generalised abdominal pain

Pneumonia

Diabetic ketoacidosis

Henoch-Schonlein purpura

Sickle cell crisis

Acute intermittent porphyria

Familial Mediterranean fever - paroxysmal peritonitis
Lead poisoning

Infections - malaria, typhoid fever, cholera, giardiasis
Drugs - heroin withdrawal

recognising that common things happen commonly.
It is also important to remember that certain condi-
tions are more common at certain ages.

A woman with acute abdominal pain may need to
be examined by several doctors over ashort period of
time, to ensure reach the correct diagnosis, but also
because the patient’s symptoms and signs may change
as the condition that is causing the pain develops.
This should be performed mindful that the exami-
nation itself can cause pain. Patients with severe pain
will require analgesia, and nowadays there is no place
for the view that analgesia masks clinical signs and
should be withheld.

Physical examination should have commenced
through observation during the history-taking, noting
any dyspnoea during conversation, and seeing whether
the patient stays still or is unable to get comfortable in
any position. Blood pressure, pulse rhythm and rate,
respiratory rate, and urinalysis should be recorded.
A shocked patient will needs resuscitation while
history-taking and examination are taking place.

Despite the complaint of abdominal pain, the
examination should begin with the heart and lungs,
to ensure that pneumonia, pleurisy, or atrial fibrilla-
tion leading to mesenteric artery thrombosis is not
missed. The abdomen should be inspected in good
light to avoid missing the erythematous streak of

shingles before the characteristic vesicles develop.
Absent abdominal wall excursion with breathing is
suggestive of peritonitis.

Auscultation of the abdomen is often skimmed
over by gynaecology trainees, yet can provide crucial
information. Active bowel sounds of normal pitch
(compare with your own) are often suggestive of
non-surgical disease, e.g., self-limiting gastroenteritis.
High-frequency bowel sounds in runs or clusters sug-
gest bowel obstruction. The totally silent abdomen is
the most worrying and requires the urgent attention
ofa general surgical colleague.

Abdominal palpation should always commence
distant to the most painful area, eventually cover-
ing all quadrants. The clinical signs of guarding and
rebound tenderness are then sought. Patients find
a demonstration of rebound tenderness extremely
uncomfortable, thus it should not be serially repeated
‘just to make sure’ Recent studies have shown that
severe abdominal pain induced by coughing has a
comparable sensitivity and a higher specificity than
a positive rebound tenderness test for the presence
of peritonitis.

All patients should have the common sites for
herniae examined. A bimanual examination of the
pelvic organs should be followed by rectal examina-
tion to exclude blood or a local mass, if appropriate.



4 ABDOMINAL PAIN IN PREGNANCY

Investigations should be aimed at narrowing
down the differential diagnosis rather than ordering
a massive fishing’ list of expensive and very often
unnecessary tests. The majority of blood investiga-
tions are not specific to a diagnosis, and the results
should be interpreted together with the clinical pic-
ture rather than separately.

Imaging for the acute abdomen may include an
erect chest X-ray and supine abdominal X-rays look-
ing for gas under the diaphragm or signs of bowel
obstruction. In the USA, computerised tomography
(CT) studies are more commonly used to assess pos-
sible cases of appendicitis; CT has a high sensitivity
and specificity for this condition. CT is less reliable
for pelvic organ diagnosis, and ultrasound scanning
is still the modality of choice for assessing pain of
possible gynaecological origin.

ABDOMINAL PAIN IN PREGNANCY

Ramesh Kuppusamy and
Dilip Visvanathan

Abdominal pain in pregnancy is a very common
symptom. In the majority of women the exact cause
cannot be found, though it is thought to be physiolog-
ical from musculoskeletal adaptations to an enlarging
gravid uterus.1The causes of abdominal pain in preg-
nancy can be classified into physiological and patho-
logical. The pathological causes can be sub-classified
into pregnancy related, pregnancy exacerbated, and
other concomitant pathology (Box 1).

Box 1 Causes of abdominal pain
in pregnancy

Physiological causes
m Round ligament pain
m Braxton Hicks contractions

Pathological causes

Pregnancy related

m Threatened miscarriage or preterm labour

m Hyperemesis gravidarum with heartburn or inter-
costal muscle sprain

Ovarian hyperstimulation syndrome

Ectopic pregnancy

Haemorrhage into an ovarian cyst, cyst rupture
Placental abruption

m Acute liver swelling with severe pre-eclampsia

m Uterine rupture

m Acute polyhydramnios from twin-twin transfusion

m Chorioamnionitis with prelabour rupture of mem-
branes

Conditions made worse with pregnancy

m UTl - cystitis and acute pyelonephritis

m Red degeneration of a uterine fibroid

m Torsion of a dermoid cyst or pedunculated fibroid

m Acute retention of urine in a retroverted gravid
uterus

Other concomitant pathology

m Acute appendicitis

Renal calculi

Acute intestinal obstruction
Cholelithiasis and acute cholecystitis
Acute pancreatitis

Peptic ulcers

Trauma

m Pregnancy-related causes of
abdominal pain

The pregnancy-related causes of abdominal pain
listed in Box 1are described in detail in other sections
of this book.

m Pregnancy-exacerbated conditions that
present with abdominal pain
Urinary tract infection (UTI)

UTI is more common during pregnancy owing
to incomplete emptying of the bladder from head
engagement, relaxation of the ureters from pro-
gesterone and back pressure on the pelvicalyceal
system of the kidney from the enlarging uterus.
UTIls complicate 1-3 per cent of all pregnancies.
Universal screening for asymptomatic bacteriuria is
done in all women at booking in the UK. Treatment
of screen-positive women is thought to prevent
70 per cent of acute pyelonephritis. The difference
in clinical presentation is that the classical symp-
toms of dysuria and frequency of micturition may
not always be present. A dull aching loin pain with
tenderness in the renal angle would suggest involve-
ment of the kidney. A urine dipstick analysis would
show nitrites and leucocytes. A midstream urine
(MSU) specimen for microscopy culture and sensi-
tivity will confirm the diagnosis with the growth of
105 colony-forming units/mL. Symptomatic women



should be treated empirically with antibiotics accord-
ing to local protocols. A 7-day course is sufficient,
and a test of cure with a repeat urine culture has been
recommended.’ Prompt recognition of pyelonephri-
tis and early systemic empirical antibiotic therapy is
essential to prevent severe sepsis and septic shock.

Torsion of an ovarian cyst or pedunculated
subserous fibroid

Torsion of the vascular pedicle leads to acute severe
ischaemia, and the patient will present with acute
abdominal pain, nausea, and vomiting. Presentation
is usually in the second trimester of pregnancy or
in the puerperium, when there is space in the pel-
vis to undergo torsion. Clinical examination may
reveal a patient who lies still in bed and may have
tenderness in the lower abdomen. Signs of rebound
tenderness, guarding, and rigidity are uncommon.
Ultrasonography is important in making the diagno-
sis. The most consistent feature of a twisted ovary is
an enlargement of the ovary to a mean diameter that
is greater than 4 cm. The ovarian follicles usually are
found in the periphery of the ovary; this is described
as the ‘string of pearls’ sign. A coexistent mass
(usually a dermoid cyst) may be found in the ovary.
Free fluid in the pouch of Douglas is almost always
present. More recently ultrasonologists have concen-
trated on studying the vascular pedicle itself. Gray-
scale ultrasound can demonstrate the twisted ovarian
pedicle. Doppler studies show a target-like appear-
ance that has been described as the ‘whirlpool’ sign.
The presence of this sign indicates that the ovary is
still viable. Absence of blood flow to the ovary would
indicate that the ovary is not viable. These additional
features help in pre-operative counselling - where
every attempt should be made to conserve the ovary
by untwisting it at surgery. Early diagnosis is there-
fore imperative if oophorectomy is to be avoided.
Torsion of a subserous fibroid will cause a similar
picture - the presence of a fibroid is generally obvi-
ous from the booking scan. Ultrasound would show
similar enlargement and free fluid in the pouch of
Douglas and a twisted pedicle. Clamping the pedicle
and removing the fibroid would be indicated, with
the route of surgery depending on the stage of the
pregnancy, size of the fibroid, comorbid factors, and

the woman’s wishes.

Red degeneration of a uterine fibroid

Uterine fibroids are regularly diagnosed at the
first-trimester booking ultrasound scan. In most
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pregnancies the fibroids remain the same size. In a
few women they may actually shrink in size, while
some may enlarge in pregnancy. If the enlargement
is rapid, the fibroid may outstrip its own blood supply,
causing an acute ischaemic necrosis, referred to as red
degeneration of a fibroid. The woman may present at
any time in her pregnancy. The clinical presentation
is usually of acute pain over the site of the fibroid.
If the fibroid is in the anterior wall of the uterus it
may be palpable and very tender. An ultrasound
scan may show intramural fluid collection or cystic
spaces within the substance of the fibroid. Pain scores
can be very high, necessitating admission and the
administration of narcotic analgesia.

Acute retention of urine

Acute retention of urine secondary to a gravid uterus
usually presents in the first trimester of pregnancy
with the retroversion of the uterus causing bladder
outlet tract obstruction. Acute pelvic pain with a
visible tense mass in the suprapubic region will point
to the diagnosis. Conservative measures include
bladder drainage and sometimes even a vaginal
pessary to reposition the uterus. The condition
usually resolves after 12 weeks’ gestation when the
uterus rises out of the pelvis.

m Concomitant pathology in pregnancy
causing abdominal pain

Acute appendicitis in pregnancy

The occurrence of acute appendicitis (Fig. 1) is
approximately 1 in 5000 pregnancies. It can affect
the reproductive outcome by an increase in preg-
nancy loss in early pregnancy or preterm labour in
later pregnancy. The presenting symptoms may be
non-specific, with nausea, vomiting, and anorexia.
Occasionally a clue may be that the pain started
around the umbilicus. Diagnosis can be difficult in
the third trimester as the enlarging gravid uterus
displaces the appendix upwards. The typical features
of acute tenderness in the right iliac fossa, especially
McBurney’s point, may then be lost. Furthermore,
up to 25 per cent of women are afebrile.3Perforation
of the appendix is therefore more common in preg-
nancy, due to delays in diagnosis and, it is thought,
to a displaced omentum that is unable to localise
the infection. Leucocytosis occurs as a physiologi-
cal change in pregnancy, and so it may not be able
to be distinguished from the changes that occur in
acute appendicitis. Diagnosis can be helped with
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Figure / An acutely inflamed appendix before removal. The
patient was 24 weeks pregnant. Note the position of the appen-
dix and the relative size of the structure compared with the right
uterine tube.

the performance of compression sonography which
shows a dilated appendix (usual diameter is <6 mm),
though the change in anatomy in advanced preg-
nancy may be difficult to interpret.

The commonest indication for laparotomy in
pregnancy is acute appendicitis. Laparotomy (per-
formed by a senior surgeon) must not be delayed,
as it can otherwise be associated with significant
maternal morbidity and sometimes mortality.

Renal calculi

Renal calculi occur in 1 in 1500 pregnancies. The
incidence is the same as that in non-pregnant women.
The clinical presentation is that of continuous acute
loin to groin pain with acute exacerbations if a cal-
culus moves. The patient is unable to lie still and is
usually very restless with this pain, unlike in most of
the other conditions described in this section. Urine
analysis will usually show microscopic haematuria.
The main investigation in pregnancy is renal ultra-
sonography. Intravenous urography and CT scan are
limited in its uses owing to the pregnancy, and mag-
netic resonance imaging (MRI) is of limited value.
Fortunately up to 80 per cent of calculi will be passed
spontaneously, and supportive treatment with hydra-
tion, analgesics, and smooth muscle relaxants is all
that is required. If a stone gets impacted and causes
hydronephrosis, then interventions such as ureteros-
copy and stone manipulation, stent placement, or a
nephrostomy are required to prevent urosepsis.

Acute pancreatitis

Acute pancreatitis in pregnancy is fortunately rare,
occurring every 4000-1100 pregnancies.4Most cases

are secondary to biliary stones and present in the
third trimester. Other causes are:

m cholelithiasis;

m hyperlipidaemia;

m hyperparathyroidism;
m alcohol;

m trauma.

Current obstetric practice has shown a trend
towards an increasing body mass index (BMI) and
a later age of pregnancy - both factors suggesting
an increase in this incidence in the future. Acute
pancreatitis may present with an acute onset of epi-
gastric pain that radiates straight through to the
back usually accompanied by nausea and vomiting.
Because of involvement of the retroperitoneal space,
the patient feels more comfortable leaning forwards.
The reported presentations in pregnancy are variable,
though fever is common with blood tests showing
a fall in haematocrit and a polymorphonuclear leu-
kocytosis. Increased levels of serum amylase (over
1000 U/L) and serum lipase over three times the
normal are usually seen. While these levels help with
diagnosis, they do not indicate the severity of the con-
dition or progression when done serially. Elevated
aspartate aminotransferase (AST), elevated lactate
dehydrogenase levels, hyperglycaemia, and hypocal-
caemia are indicative of severe disease. Complications
include the formation of a pancreatic pseudocyst and
abscess formation, sepsis, maternal metabolic acido-
sis, and even maternal death. Acute pancreatitis can
cause preterm labour. Terminating the pregnancy is
not a usually advocated. There is no specific treat-
ment for acute pancreatitis - early diagnosis, early
involvement of the multidisciplinary team, optimal
supportive therapy, early recognition of severe and
progressive disease, and intensive care is essential if
maternal mortality is to be avoided. Surgical inter-
vention may become necessary for the treatment of
biliary calculi, which may include endoscopic retro-
grade cholangiopancreatography (ERCP) and even
cholecystectomy. Radiology-guided treatments must
be discussed with the woman and every attempt made
to ensure that radiation exposure is minimised.

Acute cholecystitis

Cholecystitis presents in very much the same way as
in a non-pregnant woman. The effects of physiolog-
ical changes in pregnancy tend to cause biliary sta-
sis, which predisposes to biliary sludge and calculi.
Clinical presentation is with upper right quadrant



pain, nausea, vomiting, and chills. Examination will
reveal acute tenderness in the right hypochondrium.
Ultrasound diagnosis will show thickening of the
gall bladder wall and fluid surrounding it. Surgical
intervention by laparoscopy is possible in early preg-
nancy and is advocated to prevent acute pancreatitis.

Acute intestinal obstruction

The incidence of acute intestinal obstruction is 1 in
2500-3500 pregnancies and occurs in the second
and third trimesters. The most frequent symptom is
abdominal pain. Associated symptoms include vom-
iting. Constipation in pregnancy is relative uncom-
mon (other than in the case of a sigmoid volvulus).
Clinical examination may reveal tenderness, which
can be generalised, and increased peristalsis, which
may be audible even without auscultation of the
abdomen. Abdominal distension may not be obvious,
especially with upper small intestinal obstruction, and
can also be masked by the gravid uterus. Small intes-
tinal obstruction is far more common in pregnancy
than obstruction of the large bowel. This is caused
mainly by pre-existing adhesions (up to 70 per cent)
followed by a volvulus. Clinical examination includes
checking for previous scars in the abdomen and for
intact hernial orifices, including in the femoral canal.
Complications of unrelieved intestinal obstruction
are ischaemia of the proximal segment, perforation
of the bowel wall, peritonitis, sepsis, and even mater-
nal death. Clinical features of complications include
fever, tachycardia, and signs of peritonism on abdom-
inal palpation. A single erect anteroposterior X-ray
of the abdomen is helpful in making the diagnosis,
with features of air-fluid levels in dilated small bowel
loops seen in 82 per cent of cases. These loops of small
bowel may be seen in the periphery of the film and
are due to displacement of the bowel by the gravid
uterus. There will be very small gas shadows in the
collapsed distal large bowel. Free air under the dia-
phragm would indicate bowel perforation.

Sigmoid volvulus is the second most common
cause of obstruction in pregnancy and occurs at a
time when there is maximum space for rotation to
occur - at the beginning of the second trimester and
the puerperium. It also occurs at the time of head
engagement and lightening of the pregnancy. There
are many case reports of this condition - the first
reported in 1946.5 Absolute constipation is a pre-
senting symptom in these women, while vomiting is
not aprominent one. Clinically, there is usually gross
abdominal distension, with the abdominal X-ray
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showing a grossly dilated sigmoid colon loop that
covers the entire film. It has the appearance of coffee
bean and is thus referred to as the ‘coffee bean’ sign.
There is absence of gas in the distal rectum.

Treatment is usually by nasogastric decom-
pression and fluid resuscitation. If there is no clin-
ical improvement, early recourse to laparotomy is
required to prevent perforation and gangrene of the
bowel. A sigmoid volvulus may be decompressed
with the passage of a rectal tube.
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ABDOMINAL SWELLINGS
IN PREGNANCY

Ramesh Kuppusamy and
Dilip Visvanathan

Abdominal swellings may present at any stage of
pregnancy. In early pregnancy the diagnosis would
be similar to that of anon-pregnant female. However,
as pregnancy advances, any abdominal mass may
be displaced upwards and laterally, a fact that
must be borne in mind when making a diagnosis.
Furthermore, signs of peritonitis in abdominal
swellings of an inflammatory nature can be mark-
edly altered, possibly resulting in misdiagnosis with
potential serious consequences.

Abdominal swellings may be classified according
to the anatomical layer of the abdomen, which com-
prises the:

m anterior abdominal wall;
m peritoneal cavity;
m retroperitoneal space.
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m Abdominal swellings arising from
the anterior abdominal wall

The layers of the abdominal wall that may give rise to
abdominal wall swellings is shown in Box 1

Box 1 The layers of the abdominal
wall that may give rise to abdominal
wall swellings

m Skin and appendages

m Subcutaneous tissue

m Herniation of intra-abdominal contents through
the wall

Lumps can arise from the skin and its appendages.
Skin swellings are diagnosed by the fact that they
do not move independently of the overlying skin.
A punctum may be visible in sebaceous cysts, which
may be tender and erythematous if they become
infected. Other skin lesions that may have surface
elevation are malignant melanomas. While these are
relatively rare, they are important, as they cause the
highest death rates of all skin cancers. Diagnostic
confusion may occur as pigmented naevi may
change during pregnancy owing to an increase in
junctional activity with the changing hormonal lev-
els. It is important to be aware of the ABCDE criteria
(Table 1) for a changing mole, which may help in the
early diagnosis of melanomas, particularly the super-
ficial spreading type.12 It is important to remember
that with amelanotic melanomas this may not apply,
but any change compared to other lesions or within
the lesion should be promptly investigated.

The commonest subcutaneous swelling is a lipoma,
which is usually a soft lobulated lump with a soft edge

Table 7 The ABCDE criteria for the early detection of melanomas

Asymmetry Half the lesion does not match the other half

Border The edges are ragged, notched, or blurred

Colour Pigmentation is not uniform and may display
shades of tan, brown, or black; white, reddish,
or blue discoloration is of particular concern

Diameter A diameter greater than 6 mm is characteristic,
although some melanomas may have smaller
diameters; any growth in a naevus warrants an
evaluation

Evolving Changes in the lesion overtime are

characteristic

giving rise to the ‘slipping’ sign. The overlying skin
can be made to move independently of a lipoma, and
asking the woman to tense her abdominal muscles will
make the lump more prominent.

Swellings can also be due to herniation of abdom-
inal contents through areas of potential weakness
of the abdominal wall, the commonest being the
umbilicus. True umbilical hernias are rare in com-
parison to paraumbilical ones. Like all herniae, these
masses have an expansile cough impulse and are usu-
ally reducible on lying supine. As the neck of these
paraumbilical herniae is usually wide, complications
of irreducibility and strangulation are relatively
uncommon. Herniation can also occur through pre-
vious incisions, including those made for caesarean
sections, and usually occur at the lateral edge of the
Pfannensteil scar. A condition that occurs especially
with repeated pregnancy is divarification of the recti.
This is a defect of the median raphe and is palpable
below the level of the umbilicus.

m Abdominal swellings arising from
the abdominal cavity

Generalised abdominal distension

Swellings arising from the peritoneal cavity may
cause generalised or localised abdominal swelling.
The 5 Fs - Fluid, Faeces, Fetus, Flatus, and Fat, as
well as large fibroids and ovarian cysts - should be
considered when there is generalised abdominal
distension. In the later stages of pregnancy, these
conditions may be suspected when the abdomi-
nal enlargement is greater than would be expected
for the gestational age. A symphysiofundal height
greater than that expected for the gestational age
may be due to uterine fibroids that are making the
uterus larger, excess amniotic fluid, a large baby, or
the upward displacement of a gravid uterus by an
ovarian cyst. An appropriate symphysiofundal height
is found if the generalised abdominal distension is
secondary to faeces or flatus, where a history of con-
stipation plus or minus vomiting is elicited. Clinical
examination may reveal visible peristalsis. In all these
conditions the flanks are not distended. If the flanks
are distended and there is shifting dullness on per-
cussion when turning from the prone to the lateral
position, then ascites should be considered.

The advances in ultrasound allow for accurate
fibroid mapping in the gravid uterus. Cervical fibroids
are particular important as they may affect the mode
of delivery. Subserous pedunculated fibroids are prone



to torsion in the second trimester of pregnancy and
during the puerperium. Most intramural fibroids do
not change in size in pregnancy. Fibroids, however,
are prone to undergo red degeneration (where the
fibroid outgrows the blood supply and haemorrhagic
necrosis occurs) at any time during the pregnancy
and puerperium.

Ovarian cysts that cause generalised abdomi-
nal distension are usually mucinous cystadenomas.
Ultrasound features include the presence of septae
making the cyst multiloculated. There are now sim-
ple rules applied for ultrasound features to ascertain
whether the cyst is benign (B) or malignant (M). It is
rare for ovarian cysts in pregnancy to be malignant
and have M features. If a benign cyst is diagnosed
early in pregnancy, then ovarian cystectomy may be
performed laparoscopically, ideally in the early sec-
ond trimester.

Localised abdominal swellings

A localised abdominal swelling is best classified
based on the location in which it would usually
present (see Fig. 1 in Abdominal pain). Masses that
arise from the pelvis have been considered in Pelvic
swellings and will not be dealt with here.

m Mass in the right hypochondrium

The possible causes of a mass in the right hypochon-
drium are shown in Box 2.

Box 2 The anatomical origins of
masses in the right hypochondrium

m Normal variant —Riedel's lobe
m Enlargement of the liver
m Enlargement of the gallbladder

Riedel’s lobe is a normal variant, an extension of
the right lobe of the liver towards the anterior axil-
lary line. Liver masses descend during inspiration,
do not have a palpable upper limit, and are dull to
percussion up to the 8th rib in the anterior axillary
line. Enlargement of the liver may be generalised or
localised. Generalised enlargement may be due to
infections, cirrhosis, chronic active hepatitis, cir-
rhosis, or myeloproliferative disorders. If the surface
of the liver is irregular, polycystic disease and car-
cinoma must be excluded. Liver enlargement may
be accompanied by jaundice in infective hepatitis,
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biliary tract obstruction secondary to carcinoma
or gallstones, primary or secondary malignancy
of the liver, and cirrhosis. (See Jaundice and liver
disease in pregnancy.)

Gallbladder enlargements present as globular
swellings below the tip of the 9th rib. The upper bor-
der cannot be felt, and the mass is mobile and moves
downwards with inspiration. The gall bladder may
be enlarged with the accumulation of bile, mucus,
or pus. This can occur through an obstruction of the
cystic duct or of the common bile duct. The com-
monest cause is calculi, though it can be due to carci-
noma of the head of the pancreas, which is extremely
uncommon in pregnancy. Courvoisier’s law state
that if the gallbladder is palpable in a patient who is
jaundiced the cause of the obstruction is unlikely to
be a calculus. This is based on the assumption that
chronic inflammation secondary to calculi causes
fibrosis of the gallbladder, thereby making it diffi-
cult to distend and present as an abdominal swelling.
In acute cholecystitis, pressure at the tip ofthe 9th rib
causes the patient to catch her breath at the end of
inspiration due to the inflamed gallbladder imping-
ing on it (Murphy’s sign).

m Mass in the epigastrium

The possible causes of a mass in the epigastrium are
given in Box 3.

Box 3 The anatomical origins of
masses in the epigastrium

m Enlargement of the left lobe of the liver
m Enlargement of the stomach
m Enlargement of the pancreas

Localised enlargements of the left lobe of the liver
can present with a mass in the epigastrium. Epigastric
pain in the presentation in a woman with severe
pre-eclampsia would be due to tension on the liver
capsule, which can very rarely rupture with fatal con-
sequences. Carcinoma of the stomach rarely presents
in pregnancy, and it is highly unlikely that a mass can
be felt. This mass is usually hard and irregular, and is
pre-dated by symptoms of anorexia and weight loss.
Diagnosis is made usually before a mass is palpable.

A pancreatic pseudocyst can be palpated as a
mass in the epigastrium. It may occur as a conse-
quence of acute pancreatitis. Acute pancreatitis
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occurs in 1 in 3333 pregnancies and is most com-
monly secondary to gallstone disease and hypertri-
glyceridaemia, which is made worse by pregnancy.
There is a collection of fluid around the pancreas or
in the lesser sac. Pancreatic pseudocysts are usually
very difficult to feel, as the stomach is anterior to it,
thereby making it difficult to delineate and resonant
to percussion. However, there is slight movement of
the mass with respiration.

m Masses in the left hypochondrium

The structures that can enlarge to give rise to a mass
in the left hypochondrium are shown in Box 4.

Box 4 The anatomical origins of
masses in the left hypochondrium

m Enlargement of the spleen
m Extension of masses from the epigastrium
(stomach and pancreas)

The spleen has to enlarge considerably to become
palpable below the left costal margin. Once is enlarges
it grows toward the umbilicus. Small enlargements
may be felt by tilting the patient towards the examiner,
lifting the lower ribs forwards and asking the patient
to breathe deeply. The edge of the spleen may then be
palpated at the end of inspiration. Depending on the
cause of splenic enlargement the edge may be soft or
firm and a splenic notch may be palpable.

Splenomegaly occurs in the following situations:

m [nfection-, splenomegaly in pregnant women is common in
areas endemic for malaria. There is an increase in size in
the first trimester owing to an increase in parasitaemia.
The splenomegaly can be massive in chronic malaria and
therefore prone to rupture by blunt trauma to the upper
abdomen or lower chest. Other infective causes include
Epstein—Barr virus infection, leptospirosis, and typhoid
fever.

m Congestion-, usually secondary to portal vein hypertension
and splenic vein thrombosis.

m Haemolysis-, seen in hereditary spherocytosis.

m Myeloproliferation- can be present in both myeloid and
lymphatic leukaemia, polycythaemia rubra vera, and
myelosclerosis.

m Infiltration-, sarcoidosis and other neoplasms.

Patients with splenomegaly may also have co-
existing hepatomegaly. Hepatosplenomegaly may be
due to primary liver disease or haematological dis-
ease. Ascites, jaundice, caput medusae, and bilirubin

in the urine are suggestive of primary liver disease,
while generalised lymphadenopathy and a splenic
rub are suggestive of haematological problems.
Investigations that can help with the differential
diagnosis include a full blood count, a blood picture,
thick and thin blood film for malarial parasites, and
tissue biopsy of lymph nodes or the liver.

m Masses in the right and left
lumbar regions

The anatomical origins of masses in the loin are
shown in Box 5.

Box 5 The anatomical origins of
masses in the loin

m Enlargement of the kidney
m Extension of masses from the right hypochondrium

The characteristics of an enlarged kidney are that
it is present in the loin, may be palpated bimanually,
moves with respiration, and is ballotable. It is not dull
to percussion because of the overlying bowel.

In normal pregnancy there is dilatation of the
renal pelvis and the ureter. Hydronephrosis is
thought to be due to the endocrinological changes of
pregnancy and secondarily due to pressure effects of
pregnancy. Owing to the dextrorotation of the uterus
in pregnancy it is more common for hydronephrosis
to occur in the right kidney. Women usually present
with pain in the loin. In the majority of cases, how-
ever, the kidneys are not palpable, the hydronephro-
sis being diagnosed by ultrasonography.

Palpable kidneys in pregnancy are rare and may
be due to gross hydronephrosis, large renal cysts, or
malignancy (hypernephroma).

m Masses in the umbilical region

The anatomical origins of masses in the umbilical
region are shown in Box 6.

Box 6 The anatomical origins of
masses in the umbilical region

m Aortic enlargement
m Mesenteric cyst
m Moderate splenomegaly



Abdominal aortic aneurysms are typically located in
the umbilical region. They have expansile pulsations
and if large may be visible on inspection, especially
in the thin patient. The upper limit of most abdom-
inal aortic aneurysms is felt as they commonly arise
below the level of the renal arteries.

Abdominal aortic aneurysms are more common
in males and over the age of 60. They are therefore
extremely rare in pregnant women. The more com-
mon aneurysms that have been reported during preg-
nancy are thoracic in women with Marfans syndrome.

Mesenteric cysts are usually located in the centre
of the abdomen. They are tensely cystic, may be fluc-
tuant, and have a fluid thrill. They are dull to percus-
sion and although freely mobile at right angles to the
root of the mesentery cannot move along the line of
the mesentery. Mesenteric cysts may occur in preg-
nancy and are usually an incidental finding in early
pregnancy. They are best dealt with by the general
surgeons.

m Mass in the right iliac fossa

The anatomical origins of masses in the right iliac
fossa are shown in Box 7.

Box 7 The anatomical origins of
masses in the right iliac fossa

Distension of the caecum

Distension and enlargement of the terminal ileum
Distension of the appendix

Enlargement of ileo caecal lymph nodes
Enlargement of the iliac lymph nodes

Collection of fluid under the psoas fascia

Focal enlargement of the iliac bones

Appendicular mass

Acute appendicitis usually presents with central
abdominal pain which later localises to the right iliac
fossa. Nausea and vomiting are usually common.
Tenderness may be elicited in the right iliac fossa, typ-
ically being maximal at McBurney’s point (Fig. 1in
Abdominal pain), with signs of peritonism (guard-
ing and rebound - see Abdominal pain). In advanc-
ing pregnancy, due to upward displacement of the
appendix, the localising symptoms and signs are eas-
ily missed and the signs of peritoneal irritation are
often masked. An appendicular mass may therefore
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form and be found in the right lumbar region or
may even extend to the right hypochondrium. Such
a mass is usually difficult to delineate, tender, dull to
percussion, and may be fixed in its posterior limit.
If there is no resolution, an appendicular abscess may
result in association with systemic features of pain,
swinging fever, and tachycardia.

The appendicular abscess has the same charac-
teristics of the appendicular mass but is extremely
tender, though the signs of peritonism may not be
marked. The white cell counts, though elevated, may
be in the normal range for pregnancy. It is there-
fore important to bear this diagnosis in mind as the
fetal loss increases from less than 2 per cent if the
appendix is unruptured to almost 30 per cent if it
ruptures.3UItrasonography is utilised to measure the
width of the appendix (usually less than 3 mm). The
probe is placed over the appendix and the pressure
is gradually increased to displace overlying bowel
gas. A dilated appendix (>6 mm) which does not
get compressed and is without any peristalsis is sup-
portive of a diagnosis of appendicitis. The diagnostic
dilemma is ensuring that it is the appendix that is get-
ting measured on ultrasound.

Inflammatory bowel disease (IBD)

IBD may present as a mass in the right iliac fossa or
as gross abdominal distension. The terminal ileum
swells and can be palpated as a sausage-shaped
mass in the right iliac fossa. It often lies in a trans-
verse position. Symptoms include fever, vomiting,
abdominal pain, diarrhoea, rectal bleeding, and
mucous discharge and tenesmus. Complications
such as abscess, toxic megacolon, and bowel obstruc-
tion can be missed because of the altered signs in
pregnancy and also if the patient is receiving steroid
therapy. Perforation of the bowel leads to a high fetal
and maternal mortality rate if not diagnosed and
treated early. Box 8 gives the criteria for diagnosis by
Jalan et al.4for the diagnosis of toxic dilatation of the
colon from a study of 55 cases. Usually, IBD tends to
improve during pregnancy.

Enlarged ileocaecal lymph nodes

Enlarged ileocaecal lymph nodes may present as a
mass in the right iliac fossa. Typically they are firm
and immobile, and the margins are difficult to delin-
eate. Palpation of other lymph nodes is important,
as it may be part of a generalised lympadenopathy.
Tuberculosis may present in this way and is becom-
ing more common in pregnancy.5
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Box 8 The criteria for the diagnosis of
toxic megacolon

m One of the following:
+ Dehydration
+ Electrolyte imbalance
+ Altered mental state
+ Hypotension
m Three of the following:
+ Fever
» Tachycardia (greater than 120 bpm)
+ Increased white cell count
* Anaemia
m X-ray findings of transverse colon diameter greater
than 6 cm.

Psoas abscess

A psoas abscess may be felt as a soft, compressible
mass in the right iliac fossa. This is due to the track-
ing down of fluid below the psoas sheath. The lower
limit of the mass would therefore be below the level
of the inguinal ligament. Tuberculosis of the dorsal
spine is one of the main causes of a psoas abscess.
Constitutional features such as loss of appetite, loss of
weight, night sweats and backache are usually present.
It may also lead to restriction of hip movements.

m Mass in the suprapubic region

Masses in the suprapubic region usually arise from
the pelvis. This is discussed in Pelvic swellings.

m Mass in the left iliac fossa

The commonest mass that presents in the left iliac
fossa is the inflammatory mass of diverticulitis
though this is uncommon in pregnancy. A long-
standing history of altered bowel habit (mainly con-
stipation) is usually present. Pain with nausea and
vomiting is a presenting feature. Clinical examina-
tion reveals a mass which is very tender, with indis-
tinct margins and localised peritonitis. The mass may
be palpable on bimanual examination of the pelvis in
the early stages of pregnancy.

m Abdominal swellings arising from
the retroperitoneal space

Retroperitoneal tumours are ones in which there is
no definite organ oforigin. Even though the pancreas,

kidneys, and adrenal glands are anatomically
retroperitoneal, they are not considered here.
Retroperitoneal tumours in pregnancy are rare
and restricted to case reports in the literature.
Malignant tumours are more common than benign
ones. The commonest malignant tumour is a liposar-
coma, with a lymphangioma being the commonest
benign tumour. They rarely present in pregnancy
as an abdominal mass and are usually discovered at
caesarean. They can obstruct labour. They are soft to
firm in consistency, immobile, and may have trans-

mitted pulsations. Diagnosis is confirmed by biopsy.
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AMNIOTIC FLUID ABNORMALITIES

Dhivya Chandrasekar and Peter Muller

Amniotic fluid volume (AFV) should be assessed at
every antenatal ultrasound examination. AFV can be
readily assessed via ultrasound. The reason for this
recommendation is that abnormalities in amniotic
fluid volumes may act as clues to various fetal abnor-
malities and adverse perinatal outcomes.12 Amniotic
fluid volumes are characterised as the following:

m normal;
m oligohydramnios (diminished amniotic fluid);
m polyhydramnios or ‘hydramnios’ (excessive amniotic fluid).



m Measurement of amniotic fluid volume

Measurement of amniotic fluid via ultrasound
may be by both subjective and objective means.
Subjective assessment of AFV refers to visual inter-
pretation without sonographic measurements. The
ultrasonographer scans the uterine contents and
subsequently reports the AFV as oligohydram-
nios, normal, or polyhydramnios. The subjective
assessment of AFV by an experienced examiner
had a similar sensitivity to the other techniques
for identifying AFVs. The subjective technique and
the quantitative ultrasound methods all identified
normal volumes well, but determined low and high
volumes poorly.3

The most common objective approaches are by
measuring AFV via the amniotic fluid index (AFI)
and the single deepest pocket (SDP).

The SDP measurement refers to the vertical
dimension of the largest pocket of amniotic fluid
not containing umbilical cord or fetal extremities
and measured at a right angle to the uterine contour.
The horizontal component of this vertical dimension
must be at least 1 cm. The SDP measurement has
been interpreted as follows:

a oligohydramnios-depth of 0-2 cm;
m normal-depth of 2.1-8cm;
m polyhydramnios - depth greater than 8 cm.

AFl measurement is calculated by first divid-
ing the uterus into four quadrants using the
linea nigra for the right and left divisions and the
umbilicus for the upper and lower quadrants. The
maximum vertical amniotic fluid pocket diame-
ter in each quadrant not containing cord or fetal
extremities is measured in centimetres; the sum of
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these measurements is the AFI (Figure la and Ib).
The AFI can be interpreted according to the follow-
ing thresholds4:

m oligohydramnios - 0 to greater than 5cm;
m normal-5-25 cm;
m polyhydramnios - greater than 25 cm.

Currently, there is insufficient evidence to rec-
ommend any additional antenatal assessments when
there is borderline AFI (5.1-8 cm).5

A normogram based on gestational age has also
been introduced.

The AFI, secondary to the small gravid uterus,
may have limited use in measuring AFV in preg-
nancies prior to 24 weeks’ gestation. Normal sono-
graphic reference intervals for a single deepest
pocket have been developed for gestational ages
11-24 weeks.6

A systematic review of well-designed ran-
domised trials compared the AFI to the SDP for
predicting adverse antepartum, intrapartum,
and perinatal outcome and found the AFI was
no better than the SDP for predicting an adverse
outcome.7 The AFI diagnosed significantly more
cases of oligohydramnios (RR 2.3), which led to
significantly more intervention (induction of
labour increased two-fold and caesarean delivery
increased 1.5-fold) without improving perinatal
outcome.

It appears that operator experience has little
effect on the accuracy of ultrasound estimates of
AFV. It is important to realise, however, that these
measurements seem to be no more accurate in
diagnosing abnormal AFV than subjective assess-
ments by experienced sonographers.8

Figure 1 Amniotic fluid index performed by measuring the sum of the maximum vertical amniotic pocket in each quadrant of the abdomen:

(a) upper two quadrants; (b) lower two quadrants.
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m Normal amniotic fluid volume

There is a characteristic pattern of AFV change. AFV
increases early in pregnancy, peaks at 28-32 weeks,
and starts to diminish from 33 weeks onwards.9

Despite individual variation ranging from 0.5
to 2 L, there appears to be steady regulation of this
peak volume. It is fair to say that this regulation occurs
with an adjustment of fetal production and removal of
amniotic fluid during the pregnancy. Amniotic fluid
transport to and from the amniotic cavity is con-
trolled mainly by fetal renal excretion (production)
and fetal swallowing (removal). The fetal respiratory
tract, fetal membranes, and placenta play a small part
in the transport of amniotic fluid. Fetal urine produc-
tion appears to begin at approximately 9 weeks’ gesta-
tion, but it is not the primary source of amniotic fluid
until between 14 and 18 weeks’ gestation. The latter
finding is important in understanding abnormal-
ities of AFV in the early and mid second trimester.
Amniotic fluid fulfils many roles in the development
of the fetus, including protection from trauma, cord
compression, and infection (bacteriostatic proper-
ties), as well as facilitating fetal lung, musculoskeletal,
and gastrointestinal development.

m Oligohydramnios

Oligohydramnios, diminished amniotic fluid, found
on ultrasound, is relatively common. The diagnosis of
oligohydramnios via ultrasound (Fig. 2) can be made
subjectively by the inability to locate obvious pools of
amniotic fluid surrounding the fetus or objectively by
either the AFI (<5 cm) or SDP (<2 cm).

Adverse pregnancy outcome is associated with the
diagnosis of oligohydramnios,Dbut the fetal/neonatal
prognosis depends on the cause, severity, gestational
age at onset, and duration of oligohydramnios. On the

Figure2 Severe oligohydramnios in a growth-restricted fetus. Notice
that the umbilical cord fills the remaining amniotic fluid space.

other hand, oligohydramnios as an isolated finding
in the third trimester is commonly associated with a
good outcome.ll Since accurate ultrasound evaluation
of AFV has its limitations, one must be careful not
to misuse the diagnosis of reduced amniotic fluid
to pursue invasive pregnancy interventions such as
induction of labour. Despite this controversy, it is
reasonable to evaluate ultrasound evidence of reduced
amniotic fluid to ascertain whether it is truly an
isolated finding.

Conditions commonly associated with oligohy-
dramnios are listed in Box 1

Box 1 Causes of oligohydramnios

m Maternal
+ hypertension, pre-eclampsia, and diabetes
m Fetal
« rupture of membranes, postdates, chromo-
somal abnormalities, congenital abnormal-
ities such as renal agenesis, bladder outlet
obstruction, multicystic dysplastic kidneys,
and infantile polycystic kidneys
m Placental
* twin-to twin-transfusion syndrome, placental
insufficiency
m Drug induced
+ ACE inhibitors, PG synthetase inhibitors
m |diopathic

ACE, angiotensin converting enzyme; PG, prostaglandin.

The most likely etiologies of oligohydramnios
vary according to severity and the trimester in
which they are diagnosed.

Fetal anomalies/aneuploidy

Congenital abnormalities and fetal aneuploidy are
commonly associated with oligohydramnios seen in
the second trimester. The majority of fetal anomalies
involve the genitourinary system, but skeletal, cen-
tral nervous system and cardiovascular defects are
also seen in association with oligohydramnios. It is
important to remember that oligohydramnios sec-
ondary to renal anomalies may not be evident until
18 weeks’ gestation, as the maternal contribution
of amniotic fluid remains high until 14-18 weeks.
Comprehensive fetal morphology ultrasound assess-
ment is required particularly of the fetal kidneys
and bladder. Renal agenesis, bladder outlet obstruc-
tion, multicystic dysplastic kidneys, and infantile



polycystic kidneys can usually be accurately diag-
nosed by transabdominal ultrasound. Renal agen-
esis can be confirmed by the inability to locate
kidneys bilaterally and the absence of fluid in the
fetal bladder. Further evaluation for renal agenesis
includes the use of colour Doppler to locate the bilat-
eral renal arteries and the appearance of ‘lying down’
adrenal glands. Multicystic dysplastic kidneys and
infantile polycystic kidneys will demonstrate bilater-
ally enlarged hyperechoic or cystic kidneys. Bladder
outlet obstruction associated with posterior ure-
thral valve syndrome will demonstrate an enlarged
bladder with a ‘keyhole’ appearance and significant
renal pelvic dilatation. Secondary to the severe olig-
ohydramnios, definitive antenatal diagnosis of these
fetal conditions via transabdominal ultrasound may
at times be difficult.

Transvaginal ultrasound in the early second
trimester may be helpful in delineating hard-to-
visualise fetal anatomy. Amnioinfusion has been
advocated as a way to improve the ultrasound res-
olution, but the advent of fetal magnetic resonance
imaging (MRI) for the most part has offered a non-
invasive modality to confirm the earlier ultrasound
findings. Secondary to the severe oligohydramnios,
fetal karyotype evaluation via amniocentesis can be
difficult. However, placental biopsy is an option in
these instances. Other than posterior urethral valve
syndrome, where fetal interventions in selected cases
may improve outcome, these conditions are consid-
ered lethal secondary to the pulmonary hypoplasia
that develops in these fetuses.

Rupture of membranes

The diagnosis of ruptured membranes can readily
be made based on clinical history and examination.
Presence of pool of fluid in the vagina at sterile spec-
ulum examination is highly suggestive of ruptured
membranes. Several tests have been used to confirm
rupture of membrane; the most widely used tests
are the nitrazine test,22 which detects pH change,
and the ferning test, with a sensitivity of 90 per cent.
False positive rate was 17 per cent for nitrazine test
and 6 per cent for the ferning test.

Ultrasound examination demonstrating oligohy-
dramnios can also be used to confirm the diagnosis.
AmniSure® (AmniSure International LLC, Boston,
MA, USA), a rapid immunoassay, has been shown to
be accurate in the diagnosis of ruptured membranes,
with a sensitivity and specificity of 98.9 per cent and
100 per cent, respectively.3
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The earlier the preterm premature rupture of
membranes (PPROM), the more guarded the prog-
nosis. PPROM with resultant severe oligohydram-
nios prior to 24 weeks’ gestation runs the added risk
of pulmonary hypoplasia, although not generally to
the extent seen in bilateral fetal renal abnormalities.
There is insufficient evidence to recommend amnio-
infusion in very preterm PPROM as a method to pre-
vent pulmonary hypoplasia. 4 Amniotic leakage after
amniocentesis in the second trimester, where reseal-
ing of the amnion leakage is common, has a reasona-
bly good prognosis with over a 90 per cent survival.l5
There is insufficient evidence to recommend fibrin
sealants as routine treatment for second-trimester
oligohydramnios caused by PPROM. 4

Fetal growth restriction (FGR)

Small for gestational age (SGA) is defined as an
estimated fetal weight (EFW) or abdominal cir-
cumference (AC) less than the 10th centile.’6 FGR
is not synonymous with SGA, as 50-70 per cent
of SGA fetuses are constitutionally small. Growth
restriction implies a pathological restriction of the
genetic growth potential. Uteroplacental insuffi-
ciency results in fetal redistribution of blood flow
to vital organs such as the brain, heart and adre-
nal glands, and away from the kidneys, resulting in
oligohydramnios. Interpretation of amniotic fluid
volume should be based on single deepest vertical
pocket.’6 The patient’s clinical history and examina-
tion may give clues to risk factors for fetal growth
restriction (FGR) such as substance abuse, chronic
hypertension, previous obstetric history and birth
weights, and developing pre-eclampsia. Asymmetric
fetal biometric parameters (head circumference-
abdominal circumference discordance) are com-
monly seen when FGR is seen in the late second
and third trimester, while severe FGR in the second
trimester may exhibit symmetric growth restriction.

Other findings on ultrasound may include early
maturation of the placenta (i.e. early placental calcifi-
cation). Maternal and fetal Doppler velocimetry may
offer further clues. In a high-risk population, abnor-
mal uterine artery Doppler at 20-24 weeks has a mod-
erate predictive value for a severely SGA neonate.l
Umbilical artery Doppler will commonly demon-
strate increased placental resistance seen in uteropla-
cental insufficiency. Early in the development of FGR,
fetal middle cerebral artery (MCA) Doppler will show
‘brain sparing’ consistent with fetal blood flow redis-
tribution. MCA Doppler may be a more useful test
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in SGA fetuses detected after 32 weeks of gestation
where umbilical artery Doppler is typically normal.8
In the term SGA fetus with normal umbilical artery
Doppler, an abnormal middle cerebral artery Doppler
(PI <5th centile) has moderate predictive value for
acidosis at birth and should be used to time delivery.
This is exhibited by increased diastolic flow velocity
and a decreased pulsatility index. Although no single
antenatal study can confirm FGR, a series of abnor-
mal ultrasound evaluations in conjunction with clin-
ical history allow one to make a calculated diagnosis
and provide a reasonable management plan.

Perinatal morbidity and mortality are inversely
proportional to the gestational age of diagnosis.
In early-onset severe FGR, referral to a fetal medicine
specialist for fetal surveillance should be considered.

latrogenic

Oligohydramnios can be secondary to numerous iat-
rogenic causes. These may include fetal procedures,
such as chorionic villus sampling or amniocente-
sis, and various medications. A good clinical history
will help to exclude these causes. Both non-steroidal
anti-inflammatory drugs and angiotensin-converting
enzyme inhibitors decrease renal perfusion and can
result in oligohydramnios. Fortunately, in a majority
of cases discontinuing these medications results in a
reversible form of oligohydramnios.

Postdates

The fall of amniotic fluid volume in the postdate
pregnancy is a reflection of the uteroplacental insuf-
ficiency that generally occurs at these later gestations.
Although monitoring amniotic fluid volume and
induction of labour with evidence of oligohydram-
nios is commonly advocated, there is controversy
concerning whether perinatal outcome is improved
by such manoeuvres.

m Polyhydramnios

Polyhydramnios, or ‘hydramnios’ is defined as an
excessive amount of amniotic fluid. Polyhydramnios
can be determined subjectively in the third trimester
by the presence of obvious pockets of amniotic fluid
surrounding all sides of the fetal abdomen (Fig. 3).
Polyhydramnios can be objectively determined by
either the AFI (greater than 24 cm) or deepest ver-
tical pocket (greater than 8 cm). Since the incidence
of fetal abnormalities correlates with the severity
of polyhydramnios, a deepest vertical pocket of
12 cm and 16 cm has been used to define moderate

Figure 3 Polyhydramnios in a fetus with a large unilateral
pleural effusion. The subsequent chest deviation inhibits normal
swallowing, which produces the polyhydramnios.

and severe polyhydramnios, respectively. In gen-
eral, these semi-quantitative measurements tend to
underestimate the actual AFV.

Congenital abnormalities

Polyhydramnios with fetal anomalies is most likely
related to an interruption of normal fetal swallowing.
In general, polyhydramnios secondary to fetal anom-
alies does not occur prior to 25 weeks’ gestation. Since
a multitude of congenital abnormalities can be asso-
ciated with excessive amniotic fluid, comprehensive
morphology ultrasound assessment is the first line of
evaluation for this condition.

Sites of fetal abnormalities associated with
polyhydramnios include:

gastrointestinal tract;
central nervous system;
respiratory and thoracic;
skeletal dysplasias;
myotonic dystrophy;
cardiovascular;

fetal and placental tumours.

Specific ultrasound findings that have been asso-
ciated with polyhydramnios include:

stomach not seen;

dilated bowel loops;

neck, chest or abdominal masses;

diaphragmatic hernia;

intracranial malformations;

facial clefts;

significantly shortened long bones with a small chest
circumference;



m severe limb contractures or arthrogryposis;
m congenital heart disease;
m placental masses.

Offering karyotype evaluation with ultrasound-
detected fetal anomalies or FGR is recommended,
but aneuploidy is rare in isolated polyhydramnios.

Maternal diabetes

There is a clear association of polyhydramnios with
macrosomia. Although maternal diabetes is not always
the precipitating factor, testing for maternal diabetes
and obtaining fetal biometry for evidence of the accel-
erated abdominal circumference and fetal weight often
seen with poorly controlled diabetes are suggested.

Hydrops

Hydrops is defined as fluid present in two body cavi-
ties (pleural effusion, pericardial effusion, ascites, or
skin oedema) and is readily visible on ultrasound.
Polyhydramnios presents in 40 to 75 per cent of
pregnancies complicated by non-immune-related
hydrops fetalis (NIHF) and is often the initial indica-
tion for the sonographic evaluation of the pregnancy.
Unfortunately, the aetiology of non-immune hydrops
can be elusive in 20 to 40 per cent of cases.9

Twin-twin transfusion syndrome

Approximately 15 per cent of monochorionic/diam-
niotic twin pregnancies will develop twin-twin trans-
fusion syndrome, thus underscoring the importance
of early ascertainment of chorionicity of all multiple
pregnancies. Twin-twin transfusion syndrome is
demonstrated by amniotic fluid discordance between
the recipient (deepest vertical pocket of >8 cm) and
donor (deepest vertical pocket of <2 cm). Referral to
a specialist experienced in the management of this
condition is recommended.

Idiopathic

The amniotic fluid volume peaks in the early third tri-
mester, and this normal variant must not be confused
with pathologic polyhydramnios. Commonly the AFV
will be in the mild or borderline level, but will return to
normal as the pregnancy progresses. However, moder-
ate or severe polyhydramnios is rarely idiopathic, and
thorough evaluation is warranted.

Prognosis and management

The prognosis depends solely on the aetiology for
the polyhydramnios. Preterm labour, preterm pre-
mature ruptures of the membranes and placental
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abruption have all been associated with moderate
to severe polyhydramnios. Amnioreduction can be
used to treat symptomatic polyhydramnios with an
overall low risk of complications.D Oral indometh-
acin has been used to reduce fetal urine production
and enhance uptake in the lungs. Although mater-
nal side effects are small, common risks to the fetus
include early constriction of the ductus arteriosus
and even oligohydramnios. Because these complica-
tions are generally reversible and the risk of ductal
constriction increases with gestational age, close
fetal monitoring is mandatory and indomethacin is
not recommended after 32 weeks’ gestation. There
is currently controversy in the literature on whether
the antenatal use of indomethacin increases the neo-
natal risk of necrotising enterocolitis and intraven-
tricular haemorrhage.
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ANAEMIA IN PREGNANCY

Jai B Sharma

Anaemia is the commonest medical disorder during
pregnancy. The World Health Organization (WHO)
definition for diagnosis of anaemia in pregnancy
is a haemoglobin (Hb) concentration of <11 g/dL
(7.45 mmol/L) and a haematocrit of <0.33. The over-
all prevalence of anaemia varies in different coun-
tries, affecting approximately 18 per cent of pregnant
women in industrialised countries but about 56 per
cent (35-75 per cent) of pregnant women in develop-
ing countries. It is responsible for significant maternal
and perinatal mortality and morbidity throughout
the world, but more so in developing nations.

The classification of anaemia is given in Box 1
Hereditary anaemias are less common and are seen
more often in particular geographical areas. Thus
thalassaemias are seen more frequently in Asia, while
sickle cell haemoglobinopathies are common in
Africa in areas wherefalciparum malaria is prevalent.

m Haemoglobinopathies

Structure of normal haemoglobin

Normal Hb is composed of four subunits, with a
single haem group (which binds to and later releases
oxygen) and four species-specific globin chains. The
haem group is an iron molecule with four pyrrole
rings attached to it. Two pairs of globin chains (two
alpha and two beta) are attached to the pyrrole rings
to make up normal Hb. The integrity of the haem



Box 1 Types of anaemia during
pregnancy

Hereditary causes
Thalassaemias

m Sickle cell haemoglobinopathies
m Other haemoglobinopathies

m Hereditary haemolytic anaemias

Acquired causes

m Nutritional
+ iron-deficiency anaemia (microcytic hypochro-
mic anaemia)
+ folate-deficiency anaemia (megaloblastic
anaemia)

+ cyanocobalamin-deficiency anaemia (mega-
loblastic anaemia)
m Anaemia due to marrow failure (aplastic or hypo-
plastic anaemia)
m Anaemia due to inflammation, chronic disease, or
malignancy
Anaemia due to acute blood loss
Acquired haemolytic anaemias

moiety and the amino-acid sequence of the globin
chains determine the structure of the globin chains
and the interaction between the four subunits of
the Hb.

Thalassaemias

Thalassaemias are characterised by impaired pro-
duction of one or more of the globin chains. They
are alpha thalassaemia (if both alpha chains are
impaired), alpha thalassaemia trait (if one chain is
defective), beta thalassaemia (if both beta chains are
impaired) and beta thalassaemia trait (if one beta
chain is impaired).

People with beta thalassaemia usually die before
reaching reproductive age; however, with repeated
blood transfusions and chelation therapy, pregnan-
cies have been reported. More important and com-
mon, however, is thalassaemia minor (trait), which is
an important differential diagnosis of iron-deficiency
anaemia; it can be identified through blood indices
and HbF and HbAZ2levels (Table 1). If the mother has
the thalassaemia trait, the father should be tested for
the trait. If both are positive for the trait, then pre-
natal diagnosis of the fetus is indicated, as there is
a 1:4 chance of the fetus having thalassaemia major.
Termination of the pregnancy may be offered in this
situation.
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Table 1 Differential diagnosis of iron-deficiency anaemia (IDA)
and thalassaemia

Characteristics Normal DA Thalassaemia
range

Mean corpuscular 75-96 Reduced  Very reduced

volume (MCV, fL)

Mean corpuscular Hb 27-33 Reduced  Very reduced

(MCH, pg)

Mean corpuscular Hb 32-35 Reduced Normal

concentration

(MCHC, g/dL)

Fetal Hb (HbF) <2% Normal Raised

HbA2 2-3% Normal Raised

Red cell width High Normal

Sickle cell haemoglobinopathies

Sickle Hb results from asingle beta-chain substitution
ofglutamic acid by valine at codon 6 of the beta globin
chain. It may have serious implications in pregnancy
and women may manifest with sickle cell crises, an
acute emergency with infarction in various organs
due to intense sequestration of sickled erythrocytes,
causing severe pains, especially in the bones. It can
happen in pregnancy, during labour, or during puer-
perium, especially in oxygen-deficient conditions,
e.g. general anaesthesia. Treatment is intravenous
hydration, oxygen administration, and red-cell trans-
fusions. Prenatal diagnosis is indicated in sickle-cell
trait women with sickle-cell trait husbands, with
advice of termination of an affected pregnancy.

m Nutritional anaemias

The sources of various nutrients required for erythro-
poiesis are given in Table 2.

Table 2 Sources of various nutrients required for erythropoiesis

Nutrients Sources

Iron Haem iron: animal blood, flesh, viscera
(liver, kidney), red meat, poultry, and fish
(including mussels)
Non-haem iron: green leafy vegetables,
cereals, seeds, vegetables (peas, baked
beans), eggs, roots, and tubers

Folic acid Green vegetables (spinach and broccoli),

fruits, liver, kidney

Cyanocobalamin Meat, fish, eggs, milk

Ascorbic acid Citrus fruits like orange, lemon, amla

(Indian gooseberry)

Other B vitamins Green leafy vegetables and fruits
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Iron-deficiency anaemia (IDA)

This is the commonest type of anaemia and is clas-
sically described as a microcytic hypochromic
anaemia. It is much more common in developing
countries owing to poor dietary habits (intake of
low-bioavailability diet poor in iron and proteins,
and with an excess of inhibitors of iron absorption
such as phytates), defective iron absorption caused
by intestinal infestations of hookworm and other
worms. Schistosomiasis, chronic malaria, frequent
pregnancies at short intervals, menorrhagia, and
blood loss from haemorrhoids are other causes of
IDA. Multiple pregnancy is also an important cause
of anaemia, resulting from increased iron and folic
acid requirements.

Clinical features of IDA in pregnancy

The various symptoms and signs that can occur in
anaemia during pregnancy are shown in Box 2.
However, it must be noted that these symptoms or
signs may be absent, especially in mild to moderate
anaemia.

Box 2 Clinical features of anaemia
during pregnancy

Symptoms

Weakness

Lassitude/tiredness/exhaustion

Indigestion

Loss of appetite

Palpitations

Dyspnoea (breathlessness)
Giddiness/dizziness

Swelling (peripheral)

Generalised anasarca (generalised fluid collection
in peritoneal and thoracic cavity)

m Congestive cardiac failure (in severe cases)

Signs

m Pallor

Glossitis

Stomatitis

Oedema

Hypoproteinemia

Soft systolic murmur in mitral area owing to

hyperdynamic circulation

m Fine crepitations at bases of lungs owing to con-
gestion (severe cases)

Effects of anaemia on pregnancy

These are shown in Box 3. There may be no maternal
or fetal effects, especially in mild or moderate
anaemia.

Box 3 Effects of anaemia
on pregnancy

Maternal effects

m Weakness

Lack of energy

Fatigue

Poor work performance
Palpitations

Tachycardia
Breathlessness
Increased cardiac output
Cardiac decompensation
Cardiac failure

Increased incidence of preterm labour
Pre-eclampsia

Sepsis

Fetal effects

Preterm babies

Small for gestation babies

Increased perinatal mortality

Low iron stores in newborns

Iron-deficiency anaemia

Cognitive and affective dysfunction in the infant
Increased incidence of diabetes and cardiac
disease in later life

Diagnosis of IDA in pregnancy

Although Hb estimation is the most practical
method of diagnosis, being cost effective and easy to
perform, blood indices and other diagnostic modal-
ities are required for diagnosis, as shown in Table 3.
Not all investigations are required for all cases. Hb,
blood indices, and peripheral blood film may be
adequate in the majority of cases of IDA. In devel-
oping countries, stool examination for ova and cysts
should be undertaken consecutively for 3 days in all
cases as well as peripheral blood film for malaria
parasite in endemic areas. Other specific tests may
be performed in the presence of other clinical signs.
Bone marrow examination is not usually required
except in cases of kala-azar or suspected aplastic
anaemia.



Table 3 Diagnosis of iron-deficiency anaemia (IDA) in pregnancy

Characteristic Calculation

Haemoglobin (Hb, g/dL) Sahli's method

Mean corpuscular volume (fL) PCVIRBC
Mean corpuscular Hb (pg) Hb/RBC
Mean corpuscular Hb concentration (g/dL) Hb/PCV

Peripheral blood film

Serum iron (pg/dL)

Total iron binding capacity (TIBC, pg/dL)
Transferrin saturation

Serum ferritin (pg/dL)

Free erythrocyte protoporphyrin (FEP, pg/dL)
Serum transferrin receptor

PCV, packed cell volume; RBC, red blood cells.

Treatment of IDA in pregnancy

In an average pregnancy, the requirements are:

basal iron, 280 mg;

expansion of red cell mass, 570 mg;
fetal transfer, 200-350 mg;
placental, 50-150 mg;

blood loss at delivery, 100-250 mg.

After deducting iron conserved by amenorrhoea
(240-480 mg), an additional 500-600 mg of iron is
required in pregnancy. It can be fulfilled by 4-6 mg/d
of absorbed iron. The requirements are 4 mg/d (2.5
mg/d in early pregnancy, 5.5 mg/d for weeks 20-32,
and 6-8 mg/d from week 32 onwards).

Prophylaxis

Prevention of iron deficiency is usually possible with
agood balanced diet in the absence of ongoing blood
loss. Health education by the midwife or obstetrician
regarding diet is important. Pregnant women should
be encouraged to eat iron-rich foods like green and
leafy vegetables, spinach, mustard, turnip greens,
cereals, and sprouted pulses. They should avoid tea
and coffee, which contain tannins - known inhibitors
of iron absorption.

Considerable research has been published on the
role of routine iron supplementation in pregnancy,
including a Cochrane review. The meta-analysis of
trials has concluded that there is clear evidence of
improvement in haematological indices in women
receiving iron supplements during pregnancy, but no
conclusions could be drawn regarding either harm-
ful or beneficial effects for the mother or the baby.
The reviewers felt that there was no evidence to advise
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Normal range IDA
11-15 <11
75-96 <75
27-33 <27
32-35 <32

Normocytic normochromic picture
60-120

Microcytic hypochromic picture
<60

300-400 >350
<15%

13-27 <12

<35 >50
Increased

against a policy of routine iron supplementation in
pregnancy and that such a policy should be imple-
mented in high-prevalence areas. However, there is
no doubt that routine iron supplementation should
be given to all pregnant women in non-industrialised
countries. WHO has recommended universal oral iron
supplementation for pregnant women (60 mg elemen-
tal iron and 25 pg folic acid once or twice daily) through
the primary health care system for 6 months in preg-
nancy in countries with a prevalence of <40 per cent
and for an additional 3 months postpartum in coun-
tries where the prevalence is >40 per cent. In India,
the government has recommended a daily intake of
100 mg elemental iron with 500 pg of folic acid in
the second half of pregnancy for a period of at least
100 days. Twice weekly or weekly iron supplements
have also given equally good results in some studies,
but it is still not universally accepted. In addition, treat-
ment for hookworm with 400 mg single-dose albenda-
zole or 100 mg twice daily for 3 days of mebendazole is
recommended in the second half of pregnancy.

The treatment for IDA is oral iron therapy in
therapeutic dosage (200 mg elemental iron with 5 mg
folic acid per day). On average, there is an increase
in Hb 0f 0.8 g/dL per week. Reticulocyte count starts
to increase within 5-10 days of oral therapy. Side
effects are common (10-40 per cent), are mainly
gastrointestinal, such as nausea, vomiting, constipa-
tion, abdominal cramps, and diarrhoea, and are dose
related. There is no scientific evidence that any par-
ticular brand is superior to any others. Slow-release
preparations are often associated with a decrease
in side effects, but this is mainly due to decreased
absorption of iron. It can be taken with ascorbic
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acid (orange juice). Patients who do not tolerate
standard iron preparations may be given carbonyl
iron. Indications of response to therapy are feeling
of well-being, improved appearance, better appetite,
and haematological response.

There is no advantage in using parenteral iron
over oral iron if the latter is well tolerated, but it can
be used for patients who cannot tolerate oral iron.
The iron requirement is calculated as follows:

Elemental iron (mg) = [Normal Hb - patients
Hb (g/dL)] x weight (kg)
X 2.21 + 1000

Iron sorbitol injection, which allows rapid absorp-
tion owing to its low molecular weight, can be given
by deep intramuscular injection after sensitivity test-
ing, but is associated with pain and staining at the
injection site. It is administered by repeat injections
over a 2-week period.

Iron dextran can be given by the intramuscu-
lar or intravenous route. Highly fractionated low-
molecular-weight iron dextran can be used with
minimum side effects. Newer preparations of iron
sucrose can be given as single infusion or repeat intra-
venous injections. These should be given between
30 and 34 weeks’ gestation as they will take 6-8 weeks
to achieve their optimal effect. Recombinant erythro-
poietin can be used with parenteral iron for renal dis-
ease patients during pregnancy, but can also be used
as a blood substitute in Jehovahs Witness patients
and for iron-deficiency anaemia that is unresponsive
to oral or parenteral iron.

Blood transfusion is required for obstetric haem-
orrhage or for severe anaemia in later pregnancy.

Table 4 Diagnosis of folate-deficiency anaemia

Characteristic

Haemoglobin (Hb, g/dL) 11-15
Mean corpuscular volume (fL) 75-96
Mean corpuscular Hb (pg) 27-33
Mean corpuscular Hb concentration (g/dL) 32-35
Peripheral blood film

picture
Serum folate (ng/mL) >3
Red cell folate (ng/mL) >150
Serum iron (pg/dL) 60-120

Serum lactate dehydrogenase
Homocysteine

Normal range

Normocytic normochromic

Folate-deficiency anaemia

Folate (folic acid) is needed in higher dosage during
pregnancy because of the increased cell replication
that is taking place in the fetus, uterus, and bone
marrow. The recommended daily intake is 800 (ig.
Its deficiency is common during pregnancy, espe-
cially in developing nations, and is mainly due to
inadequate dietary intake but can be due to malab-
sorption syndrome and gastrointestinal diseases. It is
more common in women with multiple pregnancy,
hookworm infestations, bleeding haemorrhoids,
haemolytic conditions (chronic malaria), and other
infections. Antifolate medications, such as antie-
pileptic drugs (phenytoin, primidone), pyrimeth-
amine, and trimethoprim can cause its deficiency.
In developing countries, deficiency of both iron and
folic acid are common.

The patient may be asymptomatic or may be
unwell with loss of appetite, vomiting, diarrhoea, or
unexplained fever. There may be pallor, bleeding spots
in the skin, enlarged spleen and liver, and neuropathy.

Folate deficiency may cause neural tube defects,
abortions, growth retardation, abruptio placentae, and
pre-eclampsia. There is some evidence that the inci-
dence of abortion, premature babies, small-for-date
babies, and poor folate levels in neonates are higher in
babies born to mothers with folate deficiency.

Diagnosis
This is determined by the haemoglobin concentra-
tion and blood tests shown in Table 4.

Treatment

The WHO recommends a daily folate consumption
of 800 Jigin the antenatal period and 600 pg during

Folate deficiency

<11

>96

>33

Normal

Megaloblastic picture with hypersegmentation
of neutrophils, neutropenia, and thrombocytopenia
<3

<150

Normal

Increased

Increased



the lactation period. To meet this requirement,
pregnant women should be encouraged to eat more
green vegetables (spinach and broccoli) and offal
(liver and kidneys).

Treatment of established folic acid deficiency is
5 mg oral folic acid per day, which should be contin-
ued for at least 4 weeks following delivery. A response
can be gauged by a fall in the serum lactate dehy-
drogenase levels within 3-4 days and an increase in
reticulocyte count in 5-8 days.

Cyanocobalamin (vitamin B12)-deficiency anaemia

This is a rare cause of megaloblastic anaemia in
pregnancy, as the daily requirement of 3 LigAd is
easily met with a normal diet. Pernicious anaemia
caused by lack of intrinsic factor resulting in lack
of absorption of vitamin B12 is rare during preg-
nancy, as it usually causes infertility. Findings are
the same as in folate deficiency. Vitamin B12 levels
are lower in the blood (<90 |ig/L). The deoxyuridine
suppression test can distinguish between B12 and
folate deficiency. Treatment is with parenteral cya-
nocobalamin (250 pg) every month.

Key points

-

Anaemias, especially nutritional ones, are very

common during pregnancy and are a major

health problem. They are more common in non-

industrialised nations, and are a significant cause of

maternal and perinatal mortality and morbidity.

2 Iron-deficiency anaemia continues to be the
commonest anaemia during pregnancy owing to
dietary habits, and can be easily treated by oral or
parenteral iron therapy.

3 Folate-deficiency anaemia is also common but can
be easily treated by oral folate supplementation.

4 Thalassaemias and sickle cell haemoglobinopathies

are seen in certain geographic areas, and are

associated with significant morbidity.
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BACK PAIN IN PREGNANCY

Nigel Bickerton, revised by Natassia
Rodrigo and Sharmista Williams

Outside of pregnancy, the lifetime incidence of low
back pain ranges from 50 to 70 per cent. Sciatica is
less common fortunately, with alifetime incidence of
10-40 per cent. All structures of the lower spine and
pelvis - the muscles, ligaments, joints, intervertebral
discs, and nerve roots - can cause back pain.

Back pain is the commonest musculoskeletal
symptom in pregnancy, with one third of women
reporting it to their carers. However, the discomfort
and disability owing to backache often worsen as the
pregnancy progresses, which results in a high pro-
portion of women eventually reporting symptoms.
Between 50 and 80 per cent of women admit to some
degree of back pain during pregnancy. The pain may
be associated with certain activities only, or it may be
so severe that the woman has such limited mobility as
to be at risk of venous thrombosis.

Back pain most frequently presents between the
fifth and seventh months (20-28 weeks) of pregnancy.
It may present earlier, especially in women with pre-
pregnancy pain. The two commonest types of back
pain are lumbar and sacral/pelvic.

Predictors for back pain in pregnancy include:

age - younger women are more likely;

history of lower back pain during menstruation;
history of lower back pain outside pregnancy;
history of lower back pain in a previous pregnancy.

Lumbar pain tends to be central over the lower
lumbar vertebrae but may be associated with radia-
tion of pain into the legs. The symptoms are similar
to those experienced by the non-pregnant back-pain
sufferer. It is usually aggravated by prolonged main-
tenance of the same position, be it sitting at a desk
or standing up. Sacral/pelvic pain in pregnancy is
approximately four times commoner than lumbar
pain. Women describe pain over the sacrum that
may be symmetrical or unilateral. It may radiate into
the pubis and down the buttocks into the back of the
thighs. Rolling over in bed, rising from a seat, and
climbing stairs tend to make the pain worse.

The majority of pregnancy-related back pain is
caused by a combination of the hormonal effects on
joint laxity, postural changes, and a change in the
centre of gravity. Imaging has shown that the lordosis
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of the lumbar vertebrae in reality decreases during
the latter half of pregnancy.

There is evidence to suggest that women who
are overweight or who smoke cigarettes have a
higher chance of developing back pain in pregnancy.
Undertaking physical activity and maintaining fitness
before pregnancy reduces the risk ofback pain during
pregnancy. Most pregnancy-related back pain tends to
resolve quickly in the postpartum period. One third of
sufferers will continue to have back pain for 4 weeks
after delivery, and one sixth for 9 weeks postpartum.

In the majority ofcases ofback pain in pregnancy,
the origin is mechanical. However, on closer ques-
tioning, pre-pregnancy symptoms may be elicited.
Most mechanical back pain is of sudden onset after
lifting or straining. In contrast, pregnancy-related
back pain tends to be of a more gradual onset. The
woman should be asked about any previous physical
injury. In areas of the world affected by civil conflict,
it is often women and children who suffer injuries
that will cause them problems in later life.

The other causes of back pain are myriad and
fortunately they are rare in pregnancy; in fact, many
of these causes are likely to affect fertility and result
in difficulties in becoming pregnant. However, a list
of causes is included for completeness (Box 1). Most
cases of back pain are benign, as in non-pregnant
women. The clinician, however, must be aware of
specific symptoms requiring the exclusion of serious
causes, which include:

m persistent and progressive pain;

m presence of neurological symptoms,-

m weight loss;

m recent significant changes in symptoms.

The management of mechanical back pain in the
absence of any evidence of prolapsed inter-vertebral
disc consists of exercise which has been shown to
reduce lumbosacral pain but which has to be tailored
to the stage of pregnancy. Acupuncture has also been
shown to be beneficial. Rigid belts may be of some
help, but there is no conclusive evidence oftheir value.

In an increasing litigious world, the subject of back
pain has become linked with litigation related to misdi-
agnosis and failure of diagnosis of more serious prob-
lems. The two diagnoses that should not be missed are:

m acute lumbar disc herniation;
m cauda equina syndrome.

The intervertebral discs are made up of a fibrous
outer part that in health surrounds a central area

Box 1 Causes of back pain

Mechanical

Muscle pain

Prolapse of intervertebral disc
Spondylolisthesis

Lumbar spondylosis
Fibromyalgia

Osteoarthritis

Spinal stenosis

Traumatic

m Fracture of vertebra

*  Soft tissue injury

* Foreign body migration, including shot pellets
and shrapnel

Inflammatory

m Rheumatoid arthritis
m Ankylosing spondylitis
m Reiter's syndrome

m Psoriatic arthritis

Infective

m Osteomyelitis
m Tuberculosis

Metabolic

m Osteomalacia

m Paget’s disease of bone

m Osteoporosis and vertebral collapse

Tumours

m Primary of bone - benign or malignant
m Secondary of bone

m Multiple myeloma

Haematological
m Sickle cell disease

Referred from other organs

m Gastric ulcer

m Duodenal ulcer

m Gallbladder disease

m Pancreatitis

m Renal - infection, stones or tumour

Vascular
m Aneurysm

of gel. In disc prolapse, the gel extrudes through a
weakness in the fibrous wall of the disc. The weakest
part of the disc is posterolateral (Fig. 1) and, when
gel extrudes at this point, it may press on spinal nerve



Figure 1 Magnetic resonance scan showing a posterolateral
intervertebral disc prolapse at the L4/5 level. This was associated
with neurological symptoms. Image courtesy of Dr Carl Wright,
FRCR, Ysbyty Gian Clwyd, Bodelwyddan.

roots emerging from the spinal canal. The onset of
pain is usually both sudden and severe, with nerve
root pain that follows the dermatome involved, usu-
ally extending below the knee. In addition, there may
be radiation of pain to the sacroiliac region and to the
buttocks. In general, though not always, the pain is
worse in the leg than in the back. The majority ofdisc
herniations are unilateral.

The nerve root affected will determine the site of
the pain. For example, unilateral disc herniation at
the L4-5 level will compress the L5 nerve root, giving
pain in that dermatome; L5-S1 herniation will affect
the SI nerve root.

Midline rather than posterolateral disc herniation
causes the cauda equina syndrome. The pressure
effect is on several roots of the cauda equina. The
disc lesion causing this is usually at the L4-5 level.
In addition to back and buttock pain, the patient may
note perianal pain (S2-4 dermatomes). The patient
may develop urinary symptoms, including difficulty
in voiding urine, increased frequency, or even
overflow incontinence. In addition, foot numbness
and difficulty in walking may develop either slowly or
rapidly. Patients with suspected disc prolapse should
be assessed and managed as a matter of urgency by
an orthopaedic surgeon or neurosurgeon, according
to local practice. Patients with bladder symptoms or
anal sphincter tone deficit become a neurosurgical
emergency, as delay in decompression may lead to
permanent disability.
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Examination ofthese patients may reveal a limited
straight leg raise plus loss of power and sensation
in the lower limb corresponding to the nerve root
affected. If imaging is needed, then MRI can be safely
undertaken in pregnancy.

BELL'S PALSY IN PREGNANCY

Bhavini Patel and Anish Bahra

m Introduction

Bell’s palsy is a lower motor neuron weakness of the
facial (7th cranial) nerve the aetiology of which is
unknown. A viral cause is currently favoured based
upon the isolation of herpes simplex virus-1 genome
from the facial nerve endoneurial fluid of sufferers.1
A recent study revealed the incidence of Bell’s palsy
to be 37.5/100,000 person-years.2

m The facial (7th) nerve and its connections

Anatomy

The schematic anatomy of the facial nerve is shown
in Figure 1. The facial nerve innervates the muscles
of facial expression and the stapedius muscle, which
dampens sound waves in the inner ear. The nervus
intermedius is the branch of the facial nerve con-
taining sensory and parasympathetic fibres. The ner-
vus intermedius carries sensory perception from the
external auditory meatus, nasopharynx, and nose, and
(via the chorda tympani) taste from the anterior two-
thirds of the tongue. Parasympathetic fibres innervate
the lacrimal, submandibular, and sublingual glands.

There are a number of important landmarks of
the facial nerve:

a The facial nerve originates at the level of the pons (brain
stem); here the nerve curls around the abducens nucleus,
which co-ordinates movement of the eyes.

m The facial nerve then enters the internal auditory meatus
with the nervus intermedius and the vestibulocochlear
(8th) nerve. The facial nerve courses the facial canal in
the petrous temporal bone, ultimately synapsing in the
geniculate ganglion.

m Distal to the ganglion the nerve gives off a motor branch
to the stapedius and the chorda tympani. The chorda tym-
pani joins the mandibular branch of the trigeminal (5th)
nerve to convey taste and sensation, respectively, from
the anterior two-thirds of the tongue.

m The nerve exits the skull through the stylomastoid
foramen and runs through the parotid gland, where it
branches to supply the muscles of facial expression.
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Figure | Anatomy of facial nerve.
m The central connections of the facial nerve ascend byway Cerebral
of the facial nerve nucleus from a) the lower part of the hemisphere
face to the ipsilateral (same side) motor cortex, and from
b) the upper part of the face bilaterally to the motor cortex
on each side. UMN lesion
Lower motor neurone lesions Vil nucleus Bilateral cortical
. . supply to nucleus
Figure 2 shows the difference between an upper suggliing forehead
motor neurone and lower motor neurone lesion lesion
of the facial nerve. A lower motor neurone lesion
will cause weakness affecting the whole side of the
face, thus the upper and lower face. If the patient LMN VI UMN VIl palsy
is unable to close the eyes symmetrically and there palsy forehead + eyelid
is asymmetry of the lines in the forehead, the sparing

patient is likely to have a lower motor neuron facial
nerve palsy.

A lower motor neurone facial palsy can occur
with any lesions affecting the facial nerve nucleus,
the facial nerve as it curls around the sixth cra-
nial nerve nucleus (the abducens), the genicu-
late ganglion, along the course of the facial nerve
through the facial canal, and the terminal branches
which supply the muscles of the face and parotid
gland.

Upper motor neurone lesions

A patient who has weakness affecting the lower
face on one side, but sparing the upper face, will

Figure 2 Upper motor neuron (UMN) versus lower motor neuron
(LMN) facial nerve lesion: left, a typical Bell's palsy with the whole
of the ipsilateral side involved; right, a typical UMN lesion with spar-
ing of the forehead.

have an upper motor neurone lesion affecting the
supranuclear connections of the facial nerve and

nucleus.



m Clinical assessment of facial weakness

When a patient presents with weakness of the face,
the first step is to ascertain whether the weakness
affects both the upper and lower face or the lower
face only - i.e., whether this is alower or upper motor
neurone weakness. Once established, the history and
additional symptoms and signs should guide the
clinician regarding the site of the lesions and hence
potential aetiology (see Table 1):

1. Ask the patient to look straight ahead. Check for asym-
metry of facial lines.

2. Ask the patient to smile, blow her cheeks out and raise
her eyebrows. Then test for power.

3. Askthe patientto press her lips together. Try to overcome
this on each side of the mouth.

4. Ask the patient to close her eyes tightly. Try to open the
eye on each side. To know whether the patient is making
adequate effort at eye closure, look for Bell's phenomenon.
If the patient has full range of eye movements normally,
when asked to squeeze her eyes tightly the globe will auto-
matically roll upwards and outwards; this is the normal

Table | Lesions of the facial nerve and its connections
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palpebral-oculogyric reflex. This phenomenon can be seen
if you are able to prise the eyes open; this is easier when
there is weakness of the orbicularis oculi, which affects eye
closure. Ifthe patient’s attempt at eye closure can be easily
overcome but without there being deviation of the eyeballs
up and out, it is likely that the patient is not putting full
effort into eye closure rather than there being a manifesta-
tion of weakness of the orbicularis oculi muscles.

The problem in the diagnosis can occur because
one expects the entire one side of the face to be
equally weak. It is more common to see a patient
have a mouth droop and unequal forehead lines.
Just as a patient can have a mildly weak limb, she can
have a mildly weak face. Careful observation of the
face will make the diagnosis easier.

m Bell’s palsy
Clinical presentation

Bells palsy is an isolated lower motor neurone weak-
ness of the facial nerve, acute at onset and unilateral.

Anatomical site

Supranuclear
connections

Pons

Cerebellopontine

angle

The facial canal
in the petrous
temporal bone

Type of facial weakness

Upper motor neurone

Lower motor neurone

Lower motor neurone

Lower motor neurone

Other features

Contralateral upper motor neurone
hemiparesis

Abducens (6th) nerve palsy causing
failure of abduction of the ipsilateral eye
Contralateral upper motor neurone
hemiparesis

Deafness

Vestibular features

Ipsilateral cerebellar signs

Contralateral upper motor neurone
hemiparesis

Late involvement of the abducens (6th),
glossopharyngeal (9th), and vagal (10th)
nerves

Hyperacusis (nerve to stapedius)

Loss of taste in anterior two-thirds of the
tongue (chorda tympani)

Pain and vesicles in the auditory canal
An acute weakness of the face is more

Causes

Infarct

Tumour deposit
Inflammatory lesion
Infarct

Tumour deposit
Inflammatory lesion,
e.g. demyelination
Acoustic neuroma
Meningioma
Tuberculosis
Sarcoidosis

Middle ear infection
Cholesteatoma
Fracture skull base

Infection and reactivation of herpes

zoster

likely to be Bell's palsy, while a slowly
occurring weakness would suggest
a structural or infiltrative lesion

Geniculate Lower motor neurone
ganglion

Peripheral Weakness affecting the
branches of the muscles innervated by the
facial nerve branches affected (lower

motor neurone)

Additional local and systemic features

Idiopathic (Bell’s palsy)
Compression by meningioma,
cholesteatoma, schwannoma,
arteriovenous malformation

Local lesions of the parotid gland -
tumour, infection, sarcoidosis
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Typically individuals experience pain around or
behind the ear followed by evolution of unilateral
upper and lower facial muscle weakness for a few
hours up to a couple of days. Patients may complain
of dribbling of saliva from the affected side, or facial
asymmetry may have been noticed. Involvement of
the branches of the facial nerve result in additional
symptoms such as impaired tolerance to ordinary
levels of noise (hyperacusis) and disturbed sense of
taste on the same side. The prognosis is good. In a
large series of untreated individuals with Bell’s palsy,
85 per cent began to recover within 3 weeks after
onset. Of the remaining individuals, partial recovery
occurred within 3-6 months. Only 16 per cent of all
sufferers had a permanent motor or autonomic disa-
bility. About 10 per cent of patients may have recur-
rence of the problem in the future.34

Late complications of Bell’s palsy occur 3-4
months after onset of the paralysis. A patient may
develop ipsilateral involuntary narrowing of the
palpebral aperture when other facial muscles are
voluntarily moved (synkinesis). Aberrant reinner-
vation of secretory fibres to the lacrimal glands can
result in gustatory (crocodile) tearing, causing lac-
rimation during eating.

Bell's palsy in pregnancy
There is conflicting data on the incidence of Bell’s
palsy in pregnancy. One study looking at patients
with Bells palsy found that 46 of the 1701 affected
women were pregnant when diagnosed, giving a
2.7 per cent incidence. This is higher than 0.2 per
cent reported in the general population.31n another
study of 242,216 pregnancies, only 42 women had
Bell’s palsy, giving an incidence of0.017 per cent.5
There are a few studies suggesting a link between
hypertensive disorders in pregnancy and Bell’s
palsy.57 In one study, there was a five-fold increase in
hypertensive disorders in women with Bell’s palsy in
pregnancy or puerperium; the data suggested that a
pregnant woman presenting with Bell’s palsy should
be further assessed for pre-eclampsia.6

The risks of having Bell's palsy in pregnancy

There is limited evidence as to how to counsel patients
with Bells palsy in pregnancy. Overall, there is no
congenital risk of Bell’s palsy for the fetus. The only
study reviewing this data was a retrospective study
of women presenting with Bell’s palsy in pregnancy.
It suggested an increased risk of preterm deliver-
ies, caesarean sections, and low infant birth weight.7

Of the 41 patients, 3 had twin births (7 per cent).
Discounting these cases, the incidence of preterm
delivery (a mean gestational age of presentation was
35.4 weeks) and low birth weight was still twice that of
unaffected pregnancies. Studies have shown that mean
gestational age and birth weight are likely to be lower in
women with pre-eclampsia, with a higher rate of cae-
sarean sections.8 The complications in women present-
ing with Bells palsy in pregnancy thus may be related
to underlying hypertensive disorders or pre-eclampsia
rather than the Bell’s palsy itself.

Investigations

There is no routine indication for an MR brain scan
in individuals with a typical presentation of Bell’s
palsy. Imaging is indicated only if there are addi-
tional neurological signs suggesting an alternative
pathology (Table 1). If imaging (MRI) is done in
Bell’s palsy, the most common abnormality is con-
trast enhancement ofthe distal intracanalicular and
labyrinthine parts of the facial nerve and the genic-
ulate ganglion; tympanic and mastoid aspects of the
facial nerve can also be involved.

The majority of individuals with Bells palsy will
have a complete recovery. Electrodiagnostic tests add
little value to management especially in individuals
with incomplete weakness. In those individuals with
complete paralysis the risk of incomplete recov-
ery is higher. Electrodiagnostic testing may help to
identify those with a poorer prognosis who may be
candidates for reconstructive surgery. Testing is most
informative when done between 7 and 14 days after
symptom onset. Electroneuronography records the
amplitude of responses over selected facial muscles
following electrical stimulation of the main trunk
of the facial nerve, compared with the unaffected
side. If the amplitude is less than 10 per cent of the
normal side, some individuals may still recover full
function, but most do not. Electromyography may
provide further information in this group of individ-
uals. In electromyography a needle is inserted into
the facial muscles and depolarisations are recorded
at rest and following voluntary attempts to contract
the muscles.9

m Management of Bell's palsy

Early intervention

General management

The most important aspect of management is eye care
during the recovery period. Weakness of eye closure



results in corneal drying and epithelial ulceration.
There is a risk of blindness from infective keratitis
and corneal revascularisation. The risk is increased
owing to the additional lack of tearing.1

m Lubricating eye drops should be used during the day.

m An eye patch which does not abrade the cornea can be
used to protect the exposed cornea.

m The eye should be taped closed when sleeping.

= Uncommonly, to protect the eye (globe), a temporary tarsor-
rhaphy may be used, or a temporary ptosis can be induced
by botulinum toxin to the levator muscle of the eyelid.

Specific management
There are no guidelines specifically for treatment of
Bell’s palsy in pregnancy. The American Academy of
Neurology guidelines, which include the data from
the Cochrane Database Systematic Reviews, recom-
mend that all patients with new onset of Bell’s palsy
should be offered steroids to increase their chances
of functional recovery. 12 The benefit of additional
antiviral medication is very modest (<7 per cent).
The most commonly used antiviral, acyclovir, is safe
in pregnancy. If a patient is offered antivirals, she
should be informed that the treatment will not add
much value to steroids alone.B

Trials to date have used varying regimens of ster-
oid use. There are only two Class | studies which
randomised patients to steroids and placebo. Both
studies enrolled patients within 3 days of the onset of
facial weakness. Both studies used prednisolone. One
study used prednisolone 60 mg once daily for 5 days
followed by a 5-day taper.}4 The second study used
prednisolone 25 mg twice daily for 10 days.55

Bell's palsy

Figure 3 Bell’s palsy.
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There is currently no supportive evidence for
decompressive surgery in the management of Bells

palsy.

Late intervention

Late sequelae of Bells palsy include residual paresis,
associated movements caused by aberrant reinner-
vation of regenerating nerve fibres (synkinesis), and
contracture. Less commonly, individuals can develop
dry eye and ‘crocodile tears’; aberrant reinnervation
results in salivary secretory fibres destined for the
salivary glands via the facial nerve being redirected
to the lacrimal gland. This results in tearing during
salivation.3

Aberrant reinnervation in synkinesis or crocodile
tears can be managed with botulinum toxin therapy.®
Reconstructive surgery may be required for residual
weakness to ensure protection of the globe and for
cosmetic purposes.

® Summary

An obstetrician is likely to see a few cases of Bell’s
palsy (Fig. 3) in his or her career. It is important
to recognise the disorder as an isolated idiopathic
and largely benign facial nerve palsy with good
prognosis. The diagnosis is clinical, and further
investigation is required only in atypical cases,
particularly where there is additional focal neurology.
Functional outcome can be improved with treatment
with corticosteroids if started within 72 hours
of symptoms onset. General eye-care during the
recovery period remains imperative.

Normal facial muscles
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BIRTH INJURIES, MATERNAL

Jai B Sharma

Perineal trauma is common, especially after the birth
of a first child, and is responsible for considerable
long-term maternal morbidity, such as complete per-
ineal tear, relaxed perineum, genital prolapse, stress
urinary incontinence and faecal incontinence.

m  Anatomy of the pelvic floor

The perineum is the diamond-shaped area of pelvic
outlet caudal to the pelvic diaphragm with bounda-
ries formed by the inferior pubic rami anteriorly and
by the sacrotuberous ligament posteriorly. It is further
divided into the urogenital triangle anteriorly and the
anal triangle posteriorly by a transverse line joining
the anterior parts of the ischial tuberosities (Fig. 1).
The urogenital triangle has three superficial mus-
cles: the bulbospongiosus, which encircles the vagina
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Figure 1 Transverse view of the perineal muscles.
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Figure 2 Longitudinal view of the anal sphincter muscles.

and inserts anteriorly into the corpus cavernosum
clitoridis; the superficial transverse perineal muscle,
which lies transversely; and the ischiocavemosus
muscle, which lies laterally in the labia. Deep muscles
include the deep transverse perineal muscles and the
levator ani (Fig. 1).

The anal triangle is posterior, and includes the anal
sphincter and ischiorectal fossae. The perineal body is
a fibromuscular area between the vagina and the anal
canal in which there is interlacing of muscle fibres from
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the bulbospongiosus, the superficial transverse per-
ineal muscle, and the external anal sphincter muscle.

The anorectum consists of the lower 3.5 cm of the
anal canal and the rectum. The external anal sphinc-
ter iscomposed ofthree parts: subcutaneous, superfi-
cial, and deep. The internal anal sphincter comprises
the circular muscles of the rectum separated from
the external anal sphincter by longitudinal muscles,
which are a continuation of the longitudinal muscle
of the rectum (Fig. 2).
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m Types of genital trauma in childbirth
The classes of genital trauma during childbirth are:

m perineal tears;

m cervical tears;

m genital haematomas (in the vagina and perineum);
m uterine rupture.

m Perineal tears

The various types of perineal tears are shown in
Table 1.

Risk factors

The various risk factors for perineal floor trauma are
as follows:

big baby;

prolonged labour;
precipitate labour;
difficult labour;

shoulder dystocia;
occipitoposterior delivery;
breech delivery;
instrumental delivery.

Prevention of perineal tear

Role of episiotomy

Liberal use of episiotomy does not reduce the
incidence of third-degree tears. Midline episiot-
omy increases the risk of third-degree tears by
4.5-6 times. Episiotomy should only be used judi-
ciously for large babies, forceps delivery, where a
tear is imminent, breech delivery manipulations
for shoulder dystocia, and other intrauterine
manipulations.

Table 1 Classification of perineal tears

Grade of tear (class)  Features

First degree Laceration (tear) involving the vaginal

epithelium or perineal skin only
Second degree Involvement (tear) of the perineal
muscles but not the anal sphincter

Third degree Involvement of anal sphincter

Grade 3a Tear of <50% thickness of the external
sphincter

Grade 3b Tear of >50% thickness of the external
sphincter

Grade 3c Tear of the internal sphincter

Fourth degree Third-degree tear with involvement of

anal epithelium

Perineal massage

The use of perineal massage in the weeks lead-
ing up to delivery has been associated with slightly
lower rates of episiotomy; the prevalence of perineal
trauma was equal in the two groups studied.

Mode of delivery

This has a great impact on the rate of perineal trauma.
Elective caesarean section prevents damage to peri-
neum from labour-related events. Ventouse delivery
is associated with less perineal trauma than is forceps
delivery. Use of both instruments is associated with
a higher rate of severe perineal damage than a sin-
gle instrument. Episiotomy is recommended before
instrumental delivery, especially forceps delivery.
Ventouse may sometimes be applied without episiot-
omy if there is no imminent tear.

Duration of second stage

Prolonged second stage is associated with perineal
trauma. It is also associated with increased risk of
instrumental delivery, which itself is a factor for
increased perineal damage.

Epidural analgesia

This is associated with an increased risk of instru-
mental delivery with associated perineal damage.
However, epidural analgesia has been shown to allow
a passive second stage in nulliparous women, which
may reduce the incidence of difficult instrumental
delivery and thus reduce the prevalence of perineal
trauma.

Position for delivery
This is not related to any particular type of perineal
trauma.

Management of first- and second-degree
perineal tears
Minor first-degree lacerations may not need suturing
provided they are not bleeding. However, all first and
second-degree tears should be meticulously sutured
for optimum outcome.

Prerequisites for suturing of perineal tears are:

proper lighting;

adequate analgesia, preferably epidural analgesia;
capable assistance;

good exposure and proper examination to avoid miss-
ing the apex or other lacerations, especially of the anal
sphincter, are important for proper suturing.



Third-degree and fourth-degree perineal tears

Any damage to internal or external anal sphincter
causes faecal incontinence or faecal urgency, and is
a serious condition if not repaired well at the time of
delivery. The prevalence is 2.8 per cent in primigrav-
idae and 0.4 per cent in multigravidae. Risk factors

are as follows:

nulliparity;

big baby;

prolonged second stage of labour;

persistent occipitoposterior position and face to pubes
delivery;

instrumental delivery;

midline episiotomy;

epidural analgesia;

previous third-degree tear;

shoulder dystocia.

A classification of perineal tears is given in Table 1

Repair of third- and fourth-degree perineal tears
Prerequisites are:

written consent;

spinal or effective epidural analgesia;

repair performed in an operating theatre;

repair performed by a trained obstetrician (at least
a registrar);

m good lighting and adequate exposure;

m good assistance;

m proper instruments and sutures.

Future delivery after third- and fourth-degree tears
All such patients should be followed up and man-
aged in perineal clinics by an obstetrician with spe-
cial interest in the subject. They should have anal
ultrasound and manometry for any residual deficit
in the sphincter. Women without any symptoms and
any deficit in the sphincter can have vaginal delivery
under the observation of an obstetrician or a senior
midwife. However, women with anal incontinence or
residual sphincter damage should be counselled to
have an elective caesarean section in their next deliv-
ery. There is no evidence that prophylactic episiot-
omy prevents sphincter damage in future deliveries,
hence episiotomy should be used only ifindicated for
obstetric reasons.

m Injuries to the cervix

Small (<0.5 cm) cervical tears are common in obstet-
ric practice; however, deep cervical tears are less
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common but are more dangerous. They may extend
to the upper third of the vagina, and may cause
partial or complete avulsion of the cervix from the
vagina. Cervical tears usually occur in difficult and
obstructed labour, delivery through an incompletely
dilated cervix, or as a part of extensive genital injuries
involving the perineum, the vagina, and sometimes
the lower segment of the uterus.

Repair of cervical tears
The prerequisites for repair are similar to those for
third- and fourth-degree tears.

m Genital haematomas

Acute puerperal haematomas are seen 1in 1000 to
4000 deliveries. They are caused by complications
of episiotomy in 85-90 per cent of cases, especially
in difficult deliveries where complete haemosta-
sis could not be achieved during suturing. Other
causes include instrumental,

vaginal delivery,

primiparity, pre-eclampsia, multiple pregnancy,
big babies, prolonged second stage of labour, and
vulval varicosities. Prevention is by adequate sutur-
ing of perineal and vaginal tears and episiotomy,
and by achieving complete haemostasis at the time

of repair.

Types of genital haematomas

Infralevator haematomas

Infralevator haematomas are usually associated with
vaginal delivery and are limited by the levator ani
muscles superiorly, the perineal body medially, and
the Colies fascia and fascia lata laterally, and may
extend into the ischiorectal fossa. They are caused by
injury to small labial or vulvar vessels, the inferior
vesical or vaginal branch of the uterine arteries, or
branches of the inferior rectal arteries. They usually
present as vulval or perineal pain out of proportion
to the episiotomy, and as local swelling in the peri-
neum, vulva, or vagina, with ischiorectal mass with
discoloration. There may be associated continuous
vaginal bleeding or urinary retention. Small non-
expanding haematomas of less than 3 cm can be
managed expectantly.

Expanding or large haematomas require surgical
management to prevent pressure necrosis, septicae-
mia, bleeding, and even death. Thorough rehydration
and resuscitation are mandatory before their evacu-
ation under sufficient analgesia, good assistance, and
proper lighting for adequate exposure. All blood clots
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must be evacuated after opening the haematoma.
All bleeding vessels must be secured tightly with
1-0 vicryl sutures, complete haemostasis must be
achieved, and the dead space should be obliterated
using vicryl sutures.

All patients should be given antibiotics and anal-
gesics in the postoperative period. Foleys catheter
should be used for 24 hours. The patient should be
followed up for any recurrence of the haematoma.

Supralevator haematomas

Supralevator haematomas are serious haematomas
that have no fibrous boundaries and arise from
branches of the uterine artery, the pudendal artery, or
the inferior vesical artery. Bleeding can extend into
the broad ligament, the presacral space, and the ret-
roperitoneal space. They may present as rectal pain
and pressure. They can also manifest as enlarging
vaginal or rectal masses with signs and symptoms of
shock. There may be continued vaginal bleeding or
even cardiovascular collapse. Broad ligament hae-
matomas may cause upward and lateral displacement
of the uterus, which feels well retracted. The revealed
vaginal bleeding may not be significant. They may
occur as an extension of a cervical tear into the for-
nices or into the uterus, or may appear in the pres-
ence of uterine rupture.

The management of supralevator haematomas
requires laparotomy after resuscitating the patient.
This will require a general anaesthetic as opposed to
a regional block. Blood will need to be available, and
the patient will require antibiotic cover. In the case of
broad ligament haematoma, care must be exercised
to avoid injury to the ureters. Complete haemosta-
sis must be achieved by securing all bleeding vessels.
In the case of rupture of the uterus, hysterectomy
may be required. Sometimes angiographic embolisa-
tion of the vessels may be required. Postoperatively,
all patients must be monitored carefully for vital
signs and any recurrence of haematomas, and ade-
quate blood, antibiotics, and analgesics should be
administered.

m Uterine injuries

A uterine injury can be part of another genital injury
that extends into the uterus, such as cervical lacer-
ations extending into the lower uterine segment,
injury to the uterine vessels, the rupture ofa previous
scar, or the rupture of an unscarred uterus in cases of

obstructed labour. Rupture of the uterus is a serious
condition with high maternal and perinatal mortality
and morbidity. The patient presents with features of
obstructed labour followed by features of shock, vag-
inal bleeding, abdominal distension and tenderness.
There may be haematuria. Fetal heartbeat is usually
absent.

Management includes immediate resuscitation
with adequate hydration, blood transfusion, intra-
venous antibiotics, and urgent laparotomy under
general anaesthesia. The uterus can be salvaged
if there is a clean cut, such as in a scar rupture;
however, in most occurrences of uterine rupture
in obstructed labour, the margins are ragged.
Caesarean hysterectomy is usually required in such
cases. Complete haemostasis must be achieved,
which may require the ligation of anterior division
of the internal iliac artery. One has to be careful
to avoid injury to the bladder and ureters in such
cases. Postoperatively, patients need careful moni-
toring, bladder drainage by Foley’s catheter, intra-
venous antibiotics, analgesics, and adequate blood
and hydration.

m Further reading

RCOG Greentop Guideline. 29: Management
of third and fourth degree perineal tears.
2007.
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John Ho

Birth injury is defined as an impairment of the new-
born body function or structure due to an adverse
event that occurred at birth. The injury could be
caused by trauma during the birth process or by per-
inatal conditions that lead to fetal hypoxia, or both.
Birth injuries may be avoidable by obstetric interven-
tion, or may be completely unavoidable.

Negligence claims involving obstetrics represent
the highest value claimed against the NHS. From
2000 to 2010, the NHS paid out £3.1 billion in com-
pensation. Two categories, namely cerebral palsy
and management of labour along with cardioto-
cography (CTG) interpretation, account for 70 per
cent of the total value of all maternity claims.1Brain
damage at birth and cerebral palsy claims can result
in extensive damages awards, as babies affected by



birth asphyxia will often need lifelong care. Sadly,
the number of birth injury claims is climbing faster
than the rate of births in the UK.

m Incidence and risk factors

Figures for major birth trauma in the UK are not
routinely collected. In a Canadian study, the overall
risk of fetal trauma in term (>37 weeks) singleton
fetuses was estimated at 2.0 per cent.2 The over-
all risk in caesarean sections is lower, at 1.1 per
cent.3 Mortality due to birth trauma is uncommon,
accounting for less than 2 per cent of neonatal deaths.
Certain conditions are associated with an increased
risk of birth injury (see Box 1).

Box 1 Conditions with increased risk
of birth injury

m Macrosomia (birth weight over 4000 g)

m Prolonged labour

m Cephalopelvic disproportion

m Maternal obesity

m Abnormal fetal position (particularly breech pres-
entation)

m Instrumental deliveries (forceps or a vacuum
device)

m Prematurity

Birth injuries can be caused by the direct pres-
sure effect on the baby or hypoxic injury to the brain.

Caput
succedaneum

Cephalohaematoma
Subdural haematoma

Subarachnoid haemorrhage

Skin— ;
Periosteum
Bone
Arachnoid
Subarachnoid —
space with CSF

Figure 1 Types of cranial haemorrhage. CSF, cerebrospinal fluid.
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Occasionally birth injury can be caused by the
resuscitation of the baby. Various types of injuries are

listed in Box 2.

Box 2 Types of birth injuries

Cranial injuries
Intracranial haemorrhage
Peripheral nerve injuries
Spinal cord injuries
Abdominal bleeding
Fractures

Hypoxic injury

m Cranial injuries

Caput succedaneum is a diffuse subcutaneous, extra-
periosteal fluid collection with poorly defined mar-
gins. Unlike a cephalohaematoma, it can extend
across the suture lines and the midline (Fig. 1).
It can be caused by the pressure of the presenting
part against the birth canal or by vacuum extraction.
Caput succedaneum is occasionally haemorrhagic.
The majority of cases do not cause any complications
and will resolve within a few days after birth.
Subgaleal (subaponeurotic) haemorrhage is a
collection of blood between the periosteum and
the aponeurosis (Fig. 2). About 77 per cent of cases
follow an instrumental delivery. This condition is
highly associated with vacuum-assisted delivery,
with an incidence of 4.6 per 1000 vacuum-assisted

deliveries.4 It appears as a boggy swelling usually

Epicranial

aponeurosis Epidural (extradural)

haematoma

Subgaleal
(subaponeurotic)
haemorrhage

Dura mater
Pia mater
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Figure 2 Massive subgaleal (subaponeurotic) haemorrhage in a
term baby following vacuum extraction; view of posterior head with
partially reflected scalp. Courtesy of Dr Mudher Al-Adnani, Guy's and
St Thomas’ NHS Foundation Trust.

at the back of the head within 12-72 hours after
the delivery, and is not restricted by the suture
lines. The mass may expand slowly, resulting in an
ongoing blood loss. The subgaleal space is capable
of holding up to 50 per cent of a newborn baby’s
blood. Therefore, the baby may become progres-
sively anaemic and hypotensive, and possibly die.
This condition is associated with a high mortality
rate of up to 12-14 per cent. Early recognition of
this injury is crucial for survival.

Cephalohaematoma is a subperiosteal collection
of blood caused by the rupture of vessels beneath
the periosteum. It is normally limited to the sur-
face of one cranial bone, usually the parietal or
occipital bone (Figs 1 and 3). The swelling is not
visible at birth, and there is no discoloration of the
overlying scalp. Occasionally it can be associated
with underlying skull fracture. Most cephalohae-
matomas will resolve within a few weeks without
any complications. Sometimes they may be calci-
fied. Palpation of an organised cephalohaematoma
gives an impression of ‘scalloping’ at the margins.
Complications of cephalohaematoma include jaun-
dice due to breakdown of haemoglobin, blood loss,
deformity of the skull, infection, sepsis, and rarely
osteomyelitis.

Erythema, ecchymosis, cuts and abrasions or
subcutaneous fat necrosis may occur following
instrumental deliveries or vaginal breech delivery.
Ecchymosis (subcutaneous collection of blood fol-
lowing rupture of small blood vessels) is common
in premature babies. Cuts and abrasions may result

during caesarean section due to cutting the baby
with the scalpel blade. Subcutaneous fat necro-
sis may occur on the pressure points on the face,
trunk, extremities, and buttocks. It is normally not
detected at birth and may take a few days or weeks
to develop. It presents as an irregular, hard, subcuta-
neous plaque with purple discoloration. Treatment
is normally not required, and it will resolve in a
few weeks. Hypercalcaemia is a rare complication
of subcutaneous fat necrosis that may need further
intervention.

Ocular injuries such as subconjunctival and
retinal haemorrhages are common minor inju-
ries. Petechial spots over the face and neck are also
common. These are secondary to a sudden rise in
intrathoracic pressure during passage of the chest
through the birth canal. No treatment is required.
Serious ocular injuries, including hyphaema, vit-
reous haemorrhage, and damage to the Descemet’s
membrane of the cornea, are rare and are associated
with forceps delivery.

m Intracranial haemorrhage

The term intracranial haemorrhage includes sub-

dural, subarachnoid, intraventricular,

and less commonly intracerebral haemorrhages

epidural,

(Figs 1 and 4). Intracranial haemorrhages are asso-
ciated with such operative delivery as forceps and
vacuum-assisted deliveries. In subdural, subarach-
noid, and epidural haemorrhage, the baby typically



Figure 4 Massive intraventricular haemorrhage in a preterm infant
at 28 weeks' gestation; medial aspect of left cerebral hemisphere
showing blood within the lateral and third ventricles. Courtesy of
Dr Martin Weber, Guy's and St Thomas’ NHS Foundation Trust.

Figure 5 Right subependymal haemorrhage on cranial ultrasound,
coronal view.

presents at 24-48 hours of age with neurological
symptoms of seizure, hypotonia, and apnoea. A com-
puted tomography (CT) or magnetic resonance
imaging (MRI) scan will show the underlying lesion.
The management of the condition will depend on
the size of the haemorrhage and any signs of raised
intracranial pressure. The condition may resolve with
conservative treatment. If there are signs of raised
intracranial pressure, neurosurgical input is required.
Intraventricular haemorrhage is usually associated
with premature delivery. In the absence of a clotting
problem or hypoxic injury, the condition is usually
mild (subependymal haemorrhage: see Fig. 5) and
the prognostic outcome is good.

m Peripheral nerve injuries

The incidence of brachial plexus injury is about
1.5 per 1000 live births.5 The majority of cases are
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Erbs palsy. Certain conditions are associated with
a greater risk of injury. Shoulder dystocia has a
100 times greater risk, an exceptionally large baby
(>4.5 kg) 14 times greater risk, and forceps delivery
9 times greater risk of injury.

Erbs palsy - The injury is on the fifth and sixth
cervical nerves. It causes asymmetrical move-
ment of the arms. The movement of the affected
arm is reduced, with weak or no shoulder abduc-
tion, and the arm adducted and internally rotated
(Fig. 6). The elbow is pronated and extended with
the wrists flexed, adopting a waiter’s tip position.
The Moro and biceps reflexes are absent, but the
grasp reflex is usually retained. Five per cent
of patients with Erb’s palsy may have ipsilateral
phrenic nerve palsy.

Klumpkes palsy - This is rare, and affects the
seventh and eighth cervical and first thoracic nerve.
It results in paralysis with weakness of the hand and
loss of grasp reflex. Horner syndrome (ipsilateral
ptosis and myosis) may be seen if the thoracic nerve
is damaged.

The majority ofcases of Erbs and Klumpke’s palsy
resolve spontaneously in 2-4 months. Treatment in
the initial stage is physiotherapy is to prevent muscle
wasting. If the recovery is slow or incomplete after
3 months, a referral should be made to the regional
peripheral nerve surgical unit.

Phrenic nerve palsy - The phrenic nerve consists
of the cervical nerve roots C3-C5. It controls the
movement of the diaphragm. Damage to the phrenic
nerve is often accompanied by brachial nerve
injury. The neonate may present with cyanosis and
laboured and irregular breathing. Chest X-rays may
show a raised diaphragm. An ultrasound scan can
be used to assess the movement of the diaphragm.

Healthy Unhealthy arm

(Erb’s palsy)

Figure 6 Erb’s palsy.
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The management plan is to support the breathing
and feeding. The condition usually resolves sponta-
neously by three months.

Facial nerve palsy is usually peripheral in nature.
It results from pressure over the facial nerve.
Typically the mandibular branch of the facial nerve is
affected. The trauma can occur in utero from efforts
during labour or from use of forceps during assisted
delivery. Traumatic facial nerve palsy needs to be
distinguished from facial nerve agenesis. Peripheral
facial palsy involves the whole side of the face,
including the forehead. When the infant cries, move-
ment appears on the unaffected side of the face and
hence the mouth is drawn to that side. The forehead
is smooth on the affected side and the eye cannot be
closed. In central facial palsy, the forehead remains
unaffected (see Bells palsy in pregnancy).

Most infants with peripheral palsy begin to
recover within a few weeks. Artificial eye drops may
be required if the eyes cannot be closed. Consultation
with a paediatric neurologist or neurosurgeon is
indicated if no improvement is observed within
2 weeks.

m Spinal cord injuries

Spinal cord injury is rare; the incidence is thought to
be 1in 60,000 births.6 A neonate may sustain injury
to the spinal cord during delivery when the spine
is hyperextended (traction) or rotated. Traction is
more significant in breech deliveries and causes
injury to the lower cervical-upper thoracic ver-
tebrae. Rotation or torsion is significant in vertex
deliveries causing damage to the fourth cervical ver-
tebra. Forceps-assisted delivery and breech vaginal
delivery are risk factors. Other neurological injuries
include spinal epidural haematoma, vertebral frac-
tures or dislocations, and disruption or total tran-
section of the cord. The outcome is poor with a high
mortality rate if the part of the spine involved is at
a higher level. Lesion at a lower spinal level causes
significant morbidity and permanent neurological
deficit.

m Abdominal injuries

Intra-abdominal injury is uncommon. The liver is
the only internal organ other than the brain that is
vulnerable to injury during birth. A large baby, intra-
uterine asphyxia, bleeding disorders, extreme pre-
maturity, breech presentation and hepatomegaly are

predisposing factors. Common lesions are rupture
of the liver and subcapsular haematoma. Symptoms
of shock may be delayed. Early detection by means of
ultrasonographic diagnosis and institution of prompt
supportive therapy may be life saving. Splenic rup-
ture may occur rarely, alone, or in association with
liver rupture.

Adrenal haemorrhage occurs in some cases,
especially after breech deliveries. Its cause is usually
undetermined, but trauma, stress, anoxia, or severe
sepsis may be contributory, with 90 per cent being
unilateral. Presenting features are profound shock
and cyanosis, though not all adrenal haemorrhages
are fatal.

m Fractures

Fractures are most often observed following breech
delivery and/or shoulder dystocia in macrosomic
babies with a birth weight over 4.5 kg.

The clavicle is the most frequently fractured bone
in the neonate during birth. The incidence is unpre-
dictable and sometimes it is an unavoidable compli-
cation of normal birth. If the fracture is displaced
(complete), crepitus may be felt on palpation of the
clavicle, with oedema in the surrounding tissue. The
movement of the ipsilateral arm is reduced. X-rays
will confirm the fracture. The prognosis is excel-
lent, with healing occurring by 10 days. The arm
is immobilised by pinning the infant’s sleeve to the
shirt. Other injuries should be checked for, and there
may be co-existing brachial plexus injury. A non-
displaced fracture may not have any clinical signs.
The diagnosis is often delayed when an X-ray shows
callus formation on the clavicle.

Long bone fracture of the humerus or femur
should be suspected when a ‘pop’ or ‘snap’ of arms
or legs is noticed during the delivery. The limb
will become swollen later and movement reduced.
Crepitus may be felt and the baby may dislike palpa-
tion of the fractured limb. For humerus fracture, the
Moro reflex will be asymmetrical and often reduced
on the affected side. The diagnosis is confirmed by an
X-ray. Risk factors for humeral fractures are shoul-
der dystocia, macrosomia, caesarean section, breech
delivery, and low birth weight. Humeral shaft frac-
ture is usually treated with a splint and the arm is
strapped to the chest. Healing occurs in 2-4 weeks.
For femoral fractures, good results can be obtained
with traction suspension of the lower extremi-
ties, even if the fracture is unilateral. Healing is



Table 7 Clinical stages of severity of hypoxic injury

Sarnat stage

Stage 1 (Mild)

Stage 2 (Moderate)

Stage 3 (Severe)

Clinical features

Irritability, excessive crying, muscle tone may be slightly increased,
neurological examination normalises in 3-4 days

Lethargy, hypotonia, poor feeding and sucking reflexes, seizures occur
within 24 hours, full recovery possible within 1-2 weeks

Seizures occur early and are difficult to control with treatment, coma,
breathing irregular and often requires ventilator support, hypotonia,
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Likelihood of Likelihood
neuro-developmental  of death
handicap

Low Low
Moderate Low
Inevitable High

neonatal reflexes are absent (Moro, sucking, swallowing), pupils may be

dilated, fixed or poorly reactive to light

usually accompanied by excess callus formation,
and orthopaedic consultation is recommended.

m Dislocations and epiphyseal separations

Dislocations rarely result from birth trauma. The
upper femoral epiphysis may be separated during
breech extraction. The affected leg shows swelling,
limitation of active movement, and painful passive
movement. The prognosis is usually good.

®m Hypoxic ischaemic injury

Hypoxic ischaemic encephalopathy (HIE) is the term
used to describe hypoxic injury to the neonatal brain.
The incidence of HIE is estimated at 1 to 8 per 1000
live births in a developed country. The incidence
is much higher in developing countries, however
(e.g., 26.2 per 1000 live births in a Nigerian study).7
It is difficult to estimate the incidence accurately
owing to the lack of universally agreed definitions
and selection bias in referral centres. In terms of
mortality rates, birth asphyxia accounted for 23 per
cent ofthe 4 million neonatal deaths (during the first
28 days of life) worldwide in 2000.8 The risk of dying
due to birth asphyxia is 8 times higher for babies in a
country with a high neonatal mortality rate. The risk
of death or severe neurological impairment following
hypoxia-ischaemia is estimated at about 1 per 1000
live births in a resource-rich country, and 5-10 per
1000 live birth in a resource-poor country.9

The aetiology of HIE is multi-factorial.
Antenatal and intrapartum risk factors are present
in the majority of cases. Complications of perinatal
asphyxia include learning difficulties, global devel-
opmental delay, deafness, epilepsy and death. The
degree of the neonatal hypoxic injury is divided

into 3 categories (see Table 1), HIE stage 1 being
the mildest and HIE stage 3 being the most severe.

HIE should be suspected in a newborn baby if
the following are observed:

m Apgar score 0-3 at 5 minutes or less than 5 at 10 min-
utes;

m poor cord gas, arterial pH < 7.0, orthefirst neonatal blood
gas pH < 7.0;

m lack of spontaneous breathing at birth, requiring mechan-
ical ventilation.

A baby with suspected HIE should be admitted
to the neonatal intensive care unit. The treatment
is supportive and directed towards the underlying
cause, such as sepsis. ‘Total body cooling’ or induc-
tion of moderate hypothermia is indicated for babies
with moderate to severe HIE. Induction of moderate
hypothermia for 72 hours in infants with perinatal
asphyxia has been shown to improve the neurological
outcome in survivors. However, total body cooling
does not significantly reduce the combined rate of
death or severe disability.10
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BLEEDING DISORDERS IN
PREGNANCY, INCLUDING
THROMBOCYTOPENIA

Naim Akhtar

The fine physiological haemostatic balance between
haemostasis and fibrinolysis is shifted in pregnancy
to favour pro-coagulation (Box 1). As a consequence,
Virchow’s triad of coagulation, vessel wall damage,
and flow rate is affected, making venous thrombo-
embolic disease a potential problem. Bleeding may
result from the resulting disequilibrium and subse-
quent anticoagulation therapy.

Bleeding in pregnancy may result predominantly
from a coagulation defect or deficiency (coagulopa-
thy), or a reduction or functional defect in platelets
(thrombocytopathies). Both may arise from inherent
tendencies or may be acquired (Box 2).

Box 1 Physiological coagulation
changes in pregnancy

m Predominantly pro-haemostatic changes (short-
ened clotting times)
+ increased fibrinogen concentration
* increased factor VIIl and other coagulation
factors
m Increased plasminogen activator inhibitor con-
centration (reduced systemic fibrinolytic capacity)
m Reduced protein S concentration
m Increased protein C concentration

Box 2 Bleeding disorders in pregnancy

Coagulation disorders

Congenital and inherited

m Haemopbhilia A (Factor VIII deficiency)

m Haemophilia B (Factor IX deficiency)

m Haemophilia C (Factor X deficiency)

m Von Willebrand's disease

m Rarer factor deficiencies (Factors XIII, X)

Acquired

m Disseminated intravascular coagulopathy (DIC)

m Coagulopathy associated with severe sepsis

m Coagulopathy associated with acute promyelo-
cytic leukaemia

m Coagulopathy associated with massive blood
loss

m Coagulopathy associated with renal and hepatic
disease

m Acquired inhibitors of coagulation - antiphospho-
lipid syndromes

m Acquired inhibitors of coagulation - Factor VIl
antibodies

m Thrombotic thrombocytopenic purpura (TTP)

m Other thrombotic microangiopathies

Thrombocytopathies (platelet disorders)

Congenital and inherited

m Inherited thrombocytopenia and functional
defects

m Drugs/chemicals (ethanol, thiazides, oestrogens)

m Isoimmune (neonatal alloimmune) thrombocyto-
penia

m Bone marrow infiltration (mucopolysaccharidosis)

m Congenital infections (cytomegalovirus, toxoplas-
mosis, rubella)
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Acquired

m Gestational thrombocytopenia

Immune thrombocytopenia

Associated with pregnancy-induced hypertension

Drug induced (heparin, quinine, zidovudine, sul-

phonamides)

m Antiphospholipid syndromes

m Associated with human immunodeficiency virus
infection

m Other secondary causes (DIC, TTP, hypersplenism)

m Coagulation disorders

The inherited coagulation bleeding disorders are all
relatively uncommon and can be classified as follows.
Common (20-100 cases per million):

haemophilia A an X-linked Factor Vlli-deficient or

-defective condition;

m haemophilia B,an X-linked
-defective condition;

m von Willebrand’s disease (vWD), an autosomal dominant

or recessive condition resulting in deficient or defective

von Willebrand factor (VWF).

Factor IX-deficient or

Rare (up to 1case per million):

m haemophilia C,an autosomal dominant or recessive
condition resulting in Factor Xl deficiency, common in
Ashkenazi Jews;

m autosomal recessive conditions resulting in deficiencies
of Factors X, V, VII, II, Xlll, combined V + VIII, afibrino-
genaemia, and dysfibrinogenaemia.

In haemophilia A, females are carriers and
50 per cent will have sufficiently low levels of Factor
VIII to require replacement therapy to cover surgery,
including caesarean section. True haemophilia A is
rare (in achild ofa carrier and an affected male, or in
Turners syndrome).

However, the most common reason for a female
to have Factor VIII deficiency is vWD. vWD is eas-
ily distinguished by the demonstration of reduc-
tion in VWF antigen immunologically and by a
prolonged bleeding time (failure of vVWF in assist-
ing platelets to adhere to cut surfaces). Up to 20
per cent of women with menorrhagia have undi-
agnosed vWD. However, during pregnancy, VWF
rises to normal or low normal range, except in the
rare severe type 3 disease.

The rarer congenital bleeding disorders have a
higher incidence where consanguineous marriages

are frequent (Muslims, India). These conditions are
generally heterogeneous and have a relatively mild
presentation.

Factor XI deficiency is prevalent in Ashkenazi
Jews, with a heterozygosity as high as 8 per cent, but
they are mildly affected. In studies with Iranian non-
Jews, no correlation was found between clinical bleed-
ing and moderate/severe deficiency (Factor X1 <5 per
cent), and mild deficiency (6-30 per cent). Both
groups had a mild bleeding diathesis, with 25 per cent
having muscle haematomas and haemarthrosis, and
50 per cent oral or postoperative bleeding. Women
requiring caesarean section should be covered with
Factor X1 concentrate or fresh-frozen plasma.

Factor X1l deficiency is associated with a severe
bleeding tendency, affecting mucosal and skeletal
surfaces (mouth bleeding, epistaxis, haematomas,
haemarthrosis). Up to 20 per cent of women of
reproductive age will have an intraperitoneal bleed,
with some requiring hysterectomy. A total of 50 per
cent of pregnant women will have had at least one
miscarriage.

Factor X deficiency is associated with haemato-
mas and haemarthrosis in two-thirds of patients, and
some with gastrointestinal bleeding.

The acquired coagulopathies are more common
in pregnancy and may complicate many high-risk
pregnancies, and are particularly associated with
obstetric calamities such as amniotic fluid embolism
and abruptio placentae. The coagulopathy is defined
on the basis of prolonged coagulation times, con-
sumptive thrombocytopenia, and increased fibrinol-
ysis (Table 1). This helps to distinguish other causes
of athrombotic microangiopathy (Table 2).

In a clinical assessment of a patient that reveals
continual oozing from sites of venous access and
mucosal surfaces (bleeding from gums, epistaxis),
the differential diagnosis of the main causes include:

disseminated intravascular coagulopathy;
coagulopathy associated with severe sepsis;
massive blood loss;

hepatic dysfunction or disease;

renal disease;

acquired inhibitors of coagulation.

Disseminated intravascular coagulopathy (DIC)
iscommon in obstetrical practice, with multiple con-
tributing factors (Box 3). Direct activation of coag-
ulation causes DIC in amniotic fluid embolism, and
also via leakage of thromboplastin into the maternal
circulation in placental abruption.
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Table | Simple laboratory screening tests in acquired coagulation
disorders

Test Description

Coagulation

Prothrombin time (PT)  Prolonged PT, APTT (perform 50:50 mix
with normal plasma to correct for factor
deficiencies)

Activated partial thromboplastin time (APTT)

Thrombin time (TT) Prolonged TT (perform reptilaseto
exclude heparin effect)

Fibrinogen assay Reduced fibrinogen

Platelets

Absolute count Blood film inspection for clumps,
confirm reduction and morphology

Function Bleeding time (skin template or PFA 100)

Fibrinolysis

Fibrin degradation Increased FDPs
products (FDPs)

Accelerated clot lysis  Enhanced euglobulin clot lysis time

PFA, platelet function analyser.

Table 2 Differential diagnosis of thrombotic microangiopathies

Condition Specific tests
Disseminated
intravascular
coagulopathy

Raised fibrin degradation products,
D-dimers, reduced fibrinogen, prolonged
PTIAPTT

Pre-eclampsia/HELLP  Raised transaminases
SLE/scleroderma/
vasculitis/APS

Positive ANA, anticardiolipin antibodies,
lupus anticoagulant

Evans’ syndrome Positive direct Coombs’ test
(haemolysis and ITP)

Platelet-associated and heparin
antibodies

ADAMTS-13 absent

Haemagglutinin
inhibition test

TTP/HUS

ADAMTS-13, a disintegrin and metalloproteinase with
thrombospondin motif 13; ANA, antibody to nuclear antigen;
APS, antiphospholipid antibody syndrome; APTT, activated
partial thromboplastin time; FDPs, fibrin degradation products;
HELLP, haemolysis, elevated liver enzymes, low platelets; HUS,
haemolytic uraemic syndrome; ITP, immune thrombocytopenic
purpura; PT, prothrombin time; SLE, systemic lupus
erythematosus; TTP, thrombotic thrombocytopenic purpura.

In patients with a thrombotic microangiopathy,
the haematologist should be asked to help distinguish
several related causes on the basis of simple coagu-
lation tests, blood film examination, and specific
confirmatory tests. The differential diagnosis and
important distinguishing features are enumerated in
Table 2.

Box 3 Contributing factors of
disseminated intravascular
coagulopathy in obstetrical practice

m Sepsis/severe infection

m Birth trauma/surgical intervention

m Obstetrical calamities (amniotic fluid embolism,
abruptio placentae)

m Toxic/immunological reactions (transfusion reac-
tions, recreational drugs)

m Massive blood loss with inadequate replacement
therapy

m Co-morbidities (diabetes, heart failure, renal/liver
disease, sickle cell disease, underlying malig-
nancy)

Thrombotic thrombocytopenic purpura (TTP)
is an uncommon but potentially devastating con-
dition, which may arise in pregnancy and the
postpartum period. The consistent features are
thrombocytopenia, microangiopathic haemolytic
anaemia, and ischaemic symptoms due to wide-
spread formation of thrombi in the terminal cir-
culation of several organs resulting in neurological
and renal manifestations.

Thrombotic thrombocytopenic purpura is rare
(2-10 per million); it had a high mortality (80-90
per cent) until the introduction of plasma exchange,
but it is still around 10-20 per cent. The condition
is now known to be due to ADAMTS13 deficiency.
ADAMTS13
with thrombospondin-13 repeats)

(a disintegrin and metalloprotease
is a plasma
ion-dependent metalloproteinase (which
endothelial-bound ultralarge vVWF multimers). Failure
to cleave vVWF multimers leads to persistence in plasma

cleaves

and endothelial cells of ultralarge multimers, which
tend to aggregate platelets. ADAMTS13 is, therefore,
absent in TTP, but mild to moderate deficiency of
ADAMTS13 has been found in pregnancy, liver
disease, HELLP (haemolysis, elevated liver enzymes,
low platelets) syndrome, inflammatory states, the
postoperative period, and autoimmune diseases.

m Thrombocytopathies (platelet disorders)

The clinical manifestations of a reduction in platelets
or functional abnormality are characterised by:

m spontaneous or immediate bleeding after trauma;
m mucosal bleeding;
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m petechiae or purpura;
m haemarthrosis or deep haematomas (rarely occur).

The congenital and inherited thrombocytopathies
are uncommon (Box 4) but worthy of inclusion.

In neonatal alloimmune thrombocytopenia the
maternal platelet count is normal, complicating 1 in
1000 to 2000 live births, with halfofthe cases present-
ing in primigravids. Haemorrhagic manifestations
(petechiae, ecchymoses) are common, but 10-20 per
cent of infants will have an intracranial haemorrhage
in utero. Half of the cases are due to sensitisation
and the development of alloantibody to the paternal
human platelet antigen-la (HPA-la), also known
as platelet antigen 1 (PI-Al), present on the infant’s
platelets but lacking in the mother. The infant will be
born severely haemorrhagic and thrombocytopenic
(50 per cent of cases with a platelet count <20), and
the treatment is to infuse HPA-la-negative platelets
or, if unavailable, the mothers harvested platelets to
the infant. The recurrence rate is high: up to 100 per

Box 4 Congenital and inherited
platelet disorders

Congenital

Drugs/chemicals

m Maternal ingestion of ethanol, thiazides, oestro-
gens

Isoimmune
m Neonatal alloimmune thrombocytopenia (NATN)

Bone marrow infiltration
m Congenital leukaemia, mucopolysaccharidosis

Infections
m Maternal toxoplasmosis, cytomegalovirus, rubella,
herpes simplex virus, hepatitis

Inherited

Thrombocytopenia with:

m Reduced platelet size (Wiskott-Aldrich syndrome)

m Normal platelet size (TAR [thrombocytopenia,
absent radii] amegakaryocytosis)

m Increased platelet size (May—Hegglin anomaly)

Thrombocytopathies

Disorders of:

m Platelet adhesion (Bernard-Soulier syndrome)

m Platelet aggregation (Glanzmann’s thrombasthenia)

cent depending on the zygosity of the father. Infants
in subsequent pregnancies will be equally or more
severely affected.

Thrombocytopenia in pregnancy is relatively
common, but it is important to be clear about
definitions and terminology (Box 5). The main
causes are listed in Box 6. Blood film examination
will exclude pseudothrombocytopenia due to con-
sumption, platelet clumps or in vitro aggregation.
However, the common differential diagnosis is
between the following:

m gestational thrombocytopenia;
m immune thrombocytopenia (UP);
m associated with pregnancy-induced hypertension (PIH).

Box 5 Thrombocytopenia in pregnancy

Definition and terminology

= Mild thrombocytopenia (100-150)
m Moderate (50-100)

m Severe (<50)

Differential diagnosis

m Increased platelet destruction - immune, abnor-
mal platelet activation, consumption

m Decreased platelet production
aplastic anaemia, folate deficiency

leukaemia,

Box 6 Causes of thrombocytopenia in
pregnancy

a Gestational thrombocytopenia
m Pregnancy-induced hypertension

m HELLP (haemolysis, elevated liver enzymes, low
platelets) syndrome

m Pseudothrombocytopenia

m Human immunodeficiency virus infection

m Immune thrombocytopenic purpura

m Antiphospholipid syndromes

m Hypersplenism

m Disseminated intravascular coagulation

m Thrombotic thrombocytopenic purpura

m Haemolytic uraemic syndrome

m Congenital thrombocytopenia

m Drug-induced (heparin, quinine, quinidine, zidovu-

dine, sulphonamides)
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Gestational thrombocytopenia is common (8 per
cent of pregnancies) and mild (invariably with a
platelet count over 70, usually over 100). There are no
clinical manifestations or bleeding, and it is usually
picked up incidentally on routine full blood count.
The platelet count returns to normal 2-12 weeks after
delivery. There is therefore an extremely low risk of
fetal or neonatal thrombocytopenia. The aetiology
remains uncertain, but is perhaps related to acceler-
ated platelet consumption.

Immune thrombocytopenia complicated between
1in 1000 and 10,000 pregnancies, resulting from the
presence of an immunoglobulin G (IgG) antiplatelet
antibody and immune-mediated platelet destruction.
However, with the variable detection of the platelet-
associated antibody, the diagnosis remains one of
exclusion, namely:

m persistent thrombocytopenia <100;

m normal or increased megakaryocytes on bone marrow
examination;

m exclusion of other systemic disorders or splenomegaly.

The symptoms are usually mild both for the
mother (easy bruising, gingival bleeding) and infant
(minor bleeding associated with thrombocytope-
nia; approximately 10 per cent will have platelets
<50). Serious bleeding occurs in about 3 per cent of
affected infants, with intracranial haemorrhage in
less than 1 per cent. The infant platelet count nadir
will be several days after delivery.

There is incomplete correlation between maternal
and fetal thrombocytopenia and outcome. However,
the maternal platelet count is used as a surrogate
marker, and corticosteroid therapy is indicated
(1 mg/kg/d) when the platelet count is below 80 or
falling rapidly. Nearer term, intravenous immu-
noglobulin is used (0.4 g/kg/d) for a more rapid
response. The exact mechanism of action of these
therapies is unknown, but involves immune suppres-
sion and blockade to some degree.

Pregnancy-induced hypertension accounts for
21 per cent of maternal thrombocytopenia in preg-
nancy, is usually moderate and rarely below 20.
In 10 per cent of cases, it is associated with a
microangiopathic blood picture and haemolysis
and elevated liver enzymes - the HELLP (haemoly-
sis, elevated liver enzymes, low platelets) syndrome.
The cause is unknown but is likely to be multifacto-
rial; the management is expectant with replacement
therapy of blood products and early delivery, where
indicated.

BLEEDING IN CHILDHOOD
(VAGINAL)
Madhavi Kalidindi

Vaginal bleeding in childhood is a rare but serious
condition and should always be evaluated promptly.
The main causes of vaginal bleeding in children are
listed in Box 1and Figure 1

A foreign body is most commonly responsible for
vaginal bleeding in paediatric patients. Bleeding in
the presence of a foul-smelling discharge is sugges-
tive of a foreign body in the vagina. Ultrasonography
is often helpful, but vaginoscopy confirms diagnosis
and also allows removal of the foreign body under
direct vision using a very narrow hysteroscope
under GA. The irrigating fluid may flush the foreign
body out.

Vulvovaginitis: Poor hygiene often contributes to
recurrent vulvovaginitis, and appropriate advice is
necessary regarding personal hygiene. External appli-
cation of bland emollient barriers may be helpful.
Vulvovaginitis may be caused by respiratory, oral,

Box1 Common causes of vaginal
bleeding in childhood

m Foreign body
m Vulvovaginitis
m Trauma, which may or may not be associated with
sexual abuse
m Tumour/neoplasms
+ Haemangioma of vulva
+ Benign papilloma of vagina
+ Functional ovarian cyst
+ Sarcoma botryoides / embryonal rhabdomyo-
sarcoma
+ Germ cell tumours endodermal sinus
tumours/yolk sac tumours
+ Granulosa cell tumour of the ovary
m Hormonal
+ Precocious puberty
+ Exposure to exogenous oestrogen / sex steroids
m Dermatological
+ Lichen sclerosus
m Urogenital
+ Urethral prolapse
+ Haemorrhagic cystitis
m Bleeding diathesis



Figure 1 Algorithm for vaginal bleeding in childhood.

or faecal pathogens causing purulent serosanguinous
drainage or cause vulvar irritation or excoriation of
the skin.

Trauma: Most injuries to the genital area are
accidental, blunt, and non-penetrating. Blunt injury
may cause formation of a haematoma. A small vulvar
haematoma can be managed by local pressure and
analgesics.

The possibility of sexual abuse should be con-
sidered in every case where vaginal trauma is sus-
pected. Penetrating injury warrants very careful
examination and urgent communication with the
hospital’s paediatric team is of paramount impor-
tance if sexual abuse is suspected. It may be nec-
essary to involve other agencies (police and social
services). A good clinical practice is to organise
a joint examination by a paediatrician trained in
child sexual abuse and a forensic specialist for sus-
pected sexual abuse so that the maximum informa-
tion can be gathered with minimum discomfort to
the child.

Hormonal: Vaginal bleeding could be the first
manifestation of precocious puberty in a young girl.
This is discussed in detail in Puberty.

Haemorrhagic cystitis: Adenovirus infection
and drug toxicity (cyclophosphamide) are two
common causes of haemorrhagic cystitis. It usu-
ally presents with sterile haematuria, dysuria,
frequency, and urgency. Viral infection is self-
limiting, while the drug toxicity resolves after
withdrawal of treatment.
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Urethral prolapse, although uncommon, is a
known cause of painless vaginal bleeding or uri-
nary symptoms. This is characterised by the circular
eversion of the urethral mucosa at the meatus, form-
ing a smooth, dusky red or purplish annular mass,
with a characteristic doughnut shape and central
lumen between the labia majora. Typically it happens
in girls aged 2-10 years. Often this responds to top-
ical oestrogen.

Benign and malignant tumours of the vulva may
present as vaginal bleeding. Capillary venous mal-
formation of the labia majora has been reported as a
cause of vaginal bleeding in children. The differential
diagnoses include capillary haemangioma and other
vascular malformation. The malformation can be
locally excised.

Sarcoma botryoides is a vaginal carcinoma that
occurs primarily in girls under the age of 2 years
(90 per cent are under the age of 5). Mesonephric
carcinoma commonly affects girls above the age of
3 years. Clear cell adenocarcinoma is often associ-
ated with antenatal exposure to diethylstilbestrol.
Malignant germ cell tumours account for 3 per
cent of childhood cancers and endodermal sinus
tumour, also called yolk sac tumour, is the most
common type. Suspicion of any of these conditions
warrants urgent referral to a paediatric oncolo-
gist for confirmation of diagnosis, treatment, and
counselling.

Blood dyscrasias responsible for vaginal bleeding
in a child are listed in Table 1. A detailed history and
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Table 1 Bleeding disorders responsible for vaginal bleeding in
childhood

Underlying pathology  Clinical entity

Low platelets Idiopathic thrombocytopenic purpura,

leukaemia, aplastic anaemia,
chemotherapy-related bone marrow
depression, hypersplenism

Platelet dysfunction Glanzmann’s thrombasthenia,

Bernard-Soulier’s disease

Clotting disorders Von Willebrand’s disease, liver

dysfunction

systemic examination followed by a full blood count
and coagulation screen are diagnostic. Treatment
depends on the primary cause.
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BLEEDING DURING EARLY
PREGNANCY

Mala Arora

Bleeding in the first trimester of pregnancy may
occur in one-fifth of all pregnancies, of which
nearly half miscarry.1 The incidence of spontaneous
abortion/miscarriage is estimated at 15-22 per cent
ofall pregnancies. It is thus acommonly encountered
problem due to a variety of causes, which can be
classified as obstetric (related to the pregnancy), or
non-obstetric (not related to pregnancy). The former
causes are the more common ones.

m Obstetric causes

Bleeding with viable embryo

This can be ascertained only by performing an ultra-
sound scan. It is generally believed that bleeding
from the uterine cavity in early pregnancy is associ-
ated with fetal demise.

However, in some patients there may bleeding at
the time of the missed menstrual period for the first
couple of months of the pregnancy owing to shed-
ding of the decidua parietalis.

It has also been clinically observed that embryos
with karyotypical abnormalities, e.g. trisomies, mon-
osomies, or Robertsonian translocations, can present
as an early threatened miscarriage; the pregnancy
may continue, however, but there is an increased
incidence of intrauterine growth restriction, hydrops
fetalis, and stillbirth.

In rare instances of bicornuate uterus, there may
cyclical bleeding from the non-pregnant horn.

Low implantation of the gestational sac

The site of implantation occurs in the fundus or body
ofthe uterus in the majority of pregnancies. However,
sometimes it may implant in the lower segment and,
as the lower uterine segment stretches to accommo-
date the growing sac, there may be bleeding. In this
case the pregnancy may develop a placenta praevia,
and subsequent haemorrhage may occur later in the
pregnancy.

Retrochorionic bleeding

In patients with early pregnancy bleeding there may
be ultrasound evidence of retrochorionic collec-
tion of blood (Fig. 1). This is analogous to abruptio


http://www.uptodate.com

Figure | Retroplacental haematoma.

placentae in late pregnancy. This bleeding may vary
in amount but may resolve spontaneously in many
instances, allowing the pregnancy proceed normally
thereafter.

Multifetal gestation

In pregnancies induced by artificial reproductive
techniques (ART) there may be multifetal gestation
of the higher order, such as quintuplets or sextu-
plets. This may result in bleeding due to distension
of the lower segment. In the UK, this is regulated by
the HFEA (Human Fertilisation and Embryology
Authority).

Bleeding with a non-viable embryo

This can be due to a variety of causes, as described
below.

Missed miscarriage

This occurs when fetal growth is arrested in early
pregnancy, usually within the first 8 weeks, but the
products have not been expelled. The cause of fetal
demise could be intrinsic to the embryo, such as
karyotypical abnormalities or extrinsic in its envi-
ronment. The first manifestation of this condition
may be bleeding or discharge in early pregnancy.
The bleeding may be painless initially but is later
accompanied by uterine cramps. In some cases, the
symptoms of early pregnancy resolve without any
bleeding. Occasionally, a routine ultrasound scan
will diagnose a missed miscarriage before the bleed-
ing becomes obvious.

Ectopic pregnancy

The main symptom of an ectopic or tubal pregnancy
is a period of amenorrhoea or menstrual upset with
pain which may be accompanied by vaginal bleeding

BLEEDING DURING EARLY PREGNANCY 47

in many cases. The bleeding is due to shedding of the
decidua formed in the uterine cavity. In women with
irregular bleeding where the periods have previously
been normal and regular, it is worth considering
whether the woman is pregnant and, if so, exactly
where the pregnancy is located.

Gestational trophoblastic disease (GTD)

Molar pregnancy is the commonest form of GTD,
which manifests classically as bleeding in early preg-
nancy. The bleeding in this case may be heavy and
persistent, often painless. The other symptoms of
pregnancy may be exaggerated due to the high serum
levels of HCG. The uterus is larger than the period
of amenorrhea and has a soft boggy feel. Ultrasound
scan may show an absence of gestational sac, and the
interior of the uterus has a ‘snowstorm’ appearance
(Fig. 2). Occasionally, a viable embryo may be pres-
ent with gestational trophoblastic disease (Fig. 3).

Figure 2 Molar pregnancy (courtesy The Ultrasound Lab, New Delhi,
India).

Figure 3 Gestational trophoblastic disease with a viable embryo.



48  BLEEDING DURING EARLY PREGNANCY

The cause is genetic. At the time of fertilisation,
the genetic component of the oocyte is lost and both
genetic components are derived from the paternal
germ line. The chromosomal composition is 46XX.

Vanishing twin syndrome

Pregnancy may start as a twin gestation but then, for
some reason, one of the twins may stop growing at an
early stage. The non-viable sac is then absorbed grad-
ually but may result in bleeding during this period. In
this case the bleeding consists of altered brown blood,
and may or may not be accompanied by cramps.

Vasa praevia

The presence ofablood vessel on the underside of the
gestational sac will lead to bleeding from that vessel
as the gestational sac grows. This bleeding is more
commonly seen in the second and third trimester,
but occasionally can occur in the first trimester. (See
Bleeding in late pregnancy.)

m  Non-obstetric causes

These are listed in Box 1.

Box 1 Non-obstetric causes of
bleeding per vaginam

Cervical

m Cervical polyps

m Cervical ectropion
m Cervical pregnancy
m Cervical cancer

Vaginal

m Trichomonas vaginitis

m Bacterial vaginosis

m Foreign bodies in the vagina
m Vaginal tumours

Bleeding disorders
m Thrombocytopenia

m Haemophilia

m Von Willebrand disease

Drug induced
m Heparin
m Aspirin
= Warfarin

Cervical
Bleeding from the cervix can be due to the following.
(See also Cervical swelling.)

Cervical polyps

These are benign lesions that can be fibrous or myo-
matous in nature. They may be small or large, and are
seen protruding through the cervical os. Very often
they can be easily avulsed in the outpatient setting
and sent for histopathological examination.

Cervical ectropion

Prior to puberty the squamocolumnar junction is
within the endocervical canal. As a result of puberty,
the pill, or pregnancy, the columnar epithelium
everts and comes to face the vagina. This will cause
metaplasia, in that the columnar epithelium will
change to squamous cells. The area can become
inflamed and develop cervicitis. The cervix appears
reddened, as the columnar epithelium is one cell
thick and thus translucent, giving the impression of
vascularity beneath. Likewise it can be easily trau-
matised and can develop contact bleeding (smear or
coitus). If significant, it can be treated with cautery
or cryotherapy. This should probably be avoided in
pregnancy unless absolutely essential. Colposcopy
may be indicated if there is any suspicion of
malignancy.

Cervical pregnancy

The cervix is a rare site for ectopic pregnancy. This
can be a cause of bleeding and may also be difficult
to treat or remove surgically owing to the possibility
of haemorrhage.

Cervical cancer

This may be a squamous cell carcinoma or adenocar-
cinoma. The age of presentation of cervical cancer is
in the reproductive age group. Hence it can occasion-
ally present for the first time in pregnancy.

Vaginal

Bleeding from the vagina can be due to the following:

m vaginitis, most commonly due to vaginal thrush, which is
common in early pregnancy;

m Trichomonas vaginalis, which may cause vaginitis, and
which presents as bleeding;



m bacterial vaginosis, which is a mixed infection of
the vagina by organisms of low virulence, such as
Peptostreptococcus and Ureaplasma urealyticumm

m foreign bodies in the vagina, the commonest being forgot-
ten tampons, which may also present with a blood-mixed
discharge;

m vaginal polyps and malignancy are rare causes of vaginal
bleeding during pregnancy.

Bleeding disorders

Bleeding disorders, such as thrombocytopenia, hae-
mophilia, and von Willebrand disease, may cause
bleeding, although haemophilia is rare in women.
However, Christmas disease does occur in women.

Drug induced

The use of heparin, aspirin, or warfarin during preg-
nancy may lead to spontaneous bleeding.

Bleeding from other sites

Bleeding haemorrhoids are often confused with vag-
inal bleeding. Similarly, lesions on the vulva, such as
haemangiomas that bleed, may present as vaginal
bleeding.

m Diagnosis and investigations

Bleeding in early pregnancy is most often from
the uterus in the form of threatened miscarriage: a
careful history of the amount of bleeding and any
accompanying pain should be elicited. Prior to
the advent of ultrasound, a prediction of viability
was made based on signs and symptoms.2 Today,

Viable embryo
pregnancy continues

Figure 4 Bleeding in pregnancy.
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a transvaginal ultrasound scan should be performed
in all cases. It has been elucidated that clinical
judgement is not a valid substitute for ultrasono-
graphic assessment;3a transvaginal scan has become
the gold standard for diagnosing the cause of early
pregnancy bleeding. It will diagnose all obstetric
causes of bleeding. However, it is not able to predict
an abnormal karyotype in early pregnancy,4and will
only give a snapshot in time and may have limited
predictive value.

Gentle speculum examination should be per-
formed if the cause is suspected to be local.

Cervical (Pap) smears are usually avoided in
pregnancy, but can be performed opportunistically if
the woman has a poor attendance record. It no local
cause is detected, the patient’s coagulation profile
should be evaluated.

In all cases, a blood group should be obtained and
consideration given to administering anti-D, if the
bleeding is excessive or if any operative procedure
needs to be undertaken, e.g. evacuation of retained
products of conception.

m Explanation of terminology of
miscarriages (abortions; Fig. 4)

m Threatened miscarriage is defined as the presence of
bleeding with an intrauterine gestational sac when the
cervical os is closed. The embryo may be viable, in which
case the pregnancy will continue, or it may be non-viable
as in a missed abortion.

m Inevitable miscarriage is defined as bleeding in early
pregnancy with an intrauterine gestational sac and an
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open cervical os. In this case, the pregnancy will abort
and there may be associated pain.

m Incomplete miscarriage is defined as bleeding with the
presence of retained products of conception within the
uterine cavity.

m Spontaneous miscarriage: complete expulsion of the
products of conception from the uterine cavity is defined
as ‘spontaneous complete abortion'.

m Induced medical miscarriage: growth of a pregnancy dis-
rupted by administration of tablets of mifepristone (anti-
progesterone) or misoprostol (prostaglandin).

m Induced surgical miscarriage: pregnancy terminated by
dilatation and curettage or suction evacuation.

m Medical termination of pregnancy is synonymous with
induced medical termination and may occur up to
9 weeks' gestation.

m Septic miscarriage is defined as incomplete abortion with
intrauterine infection of retained products of conception.
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BLEEDING IN LATE PREGNANCY
(ANTEPARTUM HAEMORRHAGE)

ClJayalath and Dilip Visvanathan

Antepartum haemorrhage (APH) is defined as
bleeding from or in the genital tract after 24 weeks
of pregnancy and prior to the delivery of the baby
(Box 1). APH complicates 2-5 per cent of preg-
nancies and is a leading cause of maternal mortal-
ity, morbidity, and perinatal mortality worldwide,
especially in women who live in areas of conflict or
in rural areas with a poor transport infrastructure.
Twenty per cent of very preterm babies are born in
association with APH, as the subsequent impaired
placental perfusion and fetal hypoxia can cause
severe neurological injury or even fetal death. Every
woman who presents with an APH must therefore
be appropriately triaged to prevent and minimise
both maternal and fetal complications. Any bleeding
in pregnancy is a cause of anxiety and stress for the
mother and their carer.

Box 1 Classification of the causes of
APH

Placental causes
m Placenta praevia
m Abruption of placenta

Non-placental causes
Maternal

m Local causes coincidental to the pregnancy
m A bloody ‘show’ with the onset of labour

Fetal
m Vasa praevia

Unexplained
m Where the cause cannot be identified

m Placental causes

Placenta praevia (Fig. 1)

The incidence is 2 to 5 per cent of pregnancies after
24 weeks, reducing to 1 per cent at term. The pla-
centa implants in the lower part of the uterus either
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Figure 1 Diagram of placenta praevia.

in whole or in part. This will account for 30 per cent
of cases of bleeding in late pregnancy. Risk factors
for placenta praevia include previous caesarean
section, previous termination of pregnancy, multi-
parity, advanced maternal age, multiple pregnancy,
deficient endometrium due to a uterine scar, endo-
metritis, and a previous history of manual removal
of placenta.

An ultrasound scan performed at 20 weeks will
detect whether the placenta praevia is reaching or
covering the internal cervical os. A low-lying pla-
centa usually appears to move upwards as the lower
segment develops below it from 30 weeks of preg-
nancy onwards. All women in the UK have an anom-
aly scan at around 20 weeks’ gestation. At this scan
the location of the placenta is confirmed. If the lead-
ing edge of the placenta has completely covered the
0s, a major placenta praevia at term is more likely.
In this situation and where there is an overlying scar,
arepeat ultrasound scan at 32 weeks’ gestation would
enable confirmation of the diagnosis, thereby allow-
ing for planning of the mode and timing of delivery.
The sensitivity oftransabdominal ultrasound scans is
less accurate especially for posterior placenta praevia,
whereas a transvaginal ultrasound is more effective in
delineating the lower edge of the placenta. An ante-
rior placenta praevia in a woman with a previous
caesarean section should alert the clinician to the
possibility of a placenta accreta. Doppler ultrasound
can be used to detect extra uterine vascular anasto-
moses. Magnetic resonance imaging (MRI) is helpful
in establishing the diagnosis. Early diagnosis enables
the woman to be transferred to a tertiary facility with
a multi-professional team including urologists and
interventional radiologists who are skilled in uter-
ine artery embolisation in obstetric cases. Third tri-
mester ultrasound scan at 30-32 weeks is indicated
in high-risk women and at 34 weeks where there is
a likelihood that the placenta would be clear of the
lower segment.

Figure 2 Abruption: a large retroplacental clot attached found at
emergency caesarean section at 30 weeks' gestation.

Placental abruption (Fig. 2)

Abruption is the premature separation of the
placenta and occurs in 1 per cent of pregnancies.
This condition accounts for 20 per cent of cases of
bleeding in late pregnancy. The best predictive factor
for abruption is a history of a previous abruption, with
a4 per cent risk for one to a 20-25 per cent risk for two
previous abruptions. Other risk factors for abruption
include growth
polyhydramnios, advanced maternal age, premature

pre-eclampsia, fetal restriction,
rupture of membranes, low BMI, smoking, recreational
drug use (amphetamine and cocaine), and abdominal
trauma (both accidental, e.g. seat belt injury, and
deliberate, e.g. domestic violence).

m Non-placental causes

Maternal causes

A systematic way oflooking at local causes ofbleeding
in later pregnancy is to consider the anatomy from
the vulva up to the placental site (Box 2).

Uterine rupture (Fig. 3)
Uterine rupture is a rare but important cause of late
APH due to the risk of fetal and possible maternal
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Box 2 Non-placental causes of

bleeding in late pregnancy

Vulval

m Vulval varices

m Trauma to vulva at the site ofpiercings

m Rupture of a vulval abscess

m Trauma to rapidly growingor extensive genital
warts

Urethral

m Urethral polyps

m  Urethral warts

m Paraurethral abscess rupture

m Urethral rupture, e.g. self-catheterising in para-
plegic women

Vaginal

m |nfections

m Trichomoniasis
m Candidiasis

Cervical

m Cervical ectropion

m Infected nabothian follicle

m Passage of cervical mucus plug or blood

m Polyp

m Cervical warts

m Carcinoma cervix - squamous and adenocarci-
noma

Uterine
m Uterine rupture

Anal (need to be excluded)

a Haemorrhoids

m Anorectal carcinoma - unusual in this age group
m Ulcerative colitis, pre-existing IBD

death. It should be considered in all women but
especially in those with the following risk factors:

m previous caesarean section especially with a classical
scar;

= myomectomy;

m uterine perforation from evacuation of retained products
of conception;

m transcervical resection procedures;

m Athinned-out myometrium from grand multiparity and
obstructed labour in a multiparous woman are causes of
uterine rupture in the absence of a scar.

Figure 3 Spontaneous uterine rupture, in this case in an in vitro
fertilisation twin pregnancy at 35 weeks’ gestation.

m Spontaneous rupture of the uterus in a nulliparous
woman with no risk factors has also been described but
is fortunately rare.

m Induction of labour with prostaglandins with subsequent
stimulation with Syntocinon increases the risk. Therefore,
care must be taken if both agents are used.

The classical presentation of uterine rupture is
the triad of continuous pain over the uterus, a fall off
of the uterine contractions, and an abnormal cardi-
otocograph (CTG). The earliest sign is an abnormal
CTG, and therefore all these women must have con-
tinuous electronic fetal monitoring in labour. Early
diagnosis and recourse to emergency lower segment
caesarean section (LSCS) is imperative to prevent
fetal loss and even maternal death.

Traumatic causes

During pregnancy the genital tract increases in vas-
cularity, and so trauma to any par of the genital tract
can cause significant bleeding. Causes include:

m laceration following fall;

m sexual assault;

m foreign body;

m traumatic use of sex toys, from circumferential injury at
the introitus to a tear at the vaginal fornices due to deep
penetrative injury; the latter can cause profound bleeding.

s

Vasa praevia (Fig. 4)

Fetal blood vessels can pass through the membranes
without any underlying support from placental tis-
sue or from the cord. When these vessels are below
the presenting part in the region of the internal os
the term vasa praevia is used. Vasa praevia can occur
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Figure 4 Blood vessel in the membranes of the amniotic sac. If this
occurred over the cervix, it would be a vasa praevia.

Figure 5 Placenta from twin pregnancy with velamentous insertion
of cord on the right hand placenta.

with the presence of a succenturiate lobe where there
is velamentous insertion (Type 1. Fig. 5) or when
the vessels run between a placenta with one or more
accessory lobes (Type 2). These vessels may rupture
with either spontaneous or artificial rupture of mem-
branes, causing significant fetal haemorrhage and
even death. Fortunately the incidence is rare, occur-
ring once every 2000-3000 pregnancies. The symp-
toms are usually fresh vaginal bleeding at the time
of membrane rupture and CTG abnormalities, which
include fetal decelerations, bradycardia, or a sinusoi-
dal trace. The attendant fetal mortality rate can be as
high as 60 per cent.1

m Unexplained APH

When a cause for bleeding cannot be established it is
labelled an unexplained APH. It can be due to mul-
tiple mild abruptions (separations) at the periphery
of the placenta. Unexplained APH is associated with
preterm delivery, stillbirth, small for gestational age,
and babies who are more likely to be admitted to neo-
natal intensive care units.

m Clinical assessment in APH

Effective clinical assessment is important, as urgent
intervention may be required to reduce maternal and
fetal compromise. Clinical assessment may need to
be undertaken while the history is being taken. It has
been shown that blood loss in APH is often under-
estimated, as much of the blood may be concealed
within the uterus. The earliest signs of hypovolaemia
are arise in respiratory rate, a delay in capillary refill
time, and an abnormality of the cardiotocograph.
Hypotension may be a late sign in young healthy
women who compensate well initially. Women with
these signs should be stabilised and immediately
transferred to a consultant-led unit or any facility
where an emergency delivery and transfusion of
the mother can be performed. All units should have
a massive obstetric haemorrhage protocol which
includes contacting the haematologist on call for
advice regarding the use of blood products.

In women who are stable, the history should
include the nature and amount of bleeding, the pres-
ence of pain, contractions, ruptured membranes,
placental localisation at the last ultrasound scan, the
result of the last cervical smear, and the rhesus sta-
tus. Bleeding at the time of ruptured membranes may
suggest vasa praevia. Sudden onset of painless, bright
red vaginal bleeding may suggest placenta praevia.
Women with placenta praevia may have a few epi-
sodes of warning bleeds before a major bleed, and
admission for observation needs to be considered.
Sudden onset of a severe continuous abdominal pain
associated with darker bleeding may suggest placen-
tal abruption. Loss of fetal movements may suggest
a placental cause. If the bleeding is associated with a
thick mucoid plug, this may be a heavy show associ-
ated with the onset of labour. A history of domestic
violence should be explored where there is an APH
following trauma.

m Examination

ABC of resuscitation should be performed and base-
line readings recorded on the maternal early warn-
ing observation (MEOW) chart. A soft, non-tender
abdomen with a high unengaged presenting part
or abnormal lie is suggestive of placenta praevia.
A tense or ‘woody’ tender uterus may indicate pla-
cental abruption. The uterus may be markedly tender
all over or localised to where the placental abruption
has occurred.
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If the woman has not been booked in the index
pregnancy, an ultrasound scan must precede a digi-
tal or a speculum vaginal examination to exclude a
major placenta praevia, as examination may aggra-
vate the bleeding. A speculum examination may help
diagnose local causes of vaginal bleeding as well as
help assess cervical dilatation.

Investigations to find the cause

Ultrasonography

Placenta praevia. Ultrasound is useful in diag-
nosing placenta praevia in the unbooked woman.
As mentioned earlier a transvaginal ultrasound is
more accurate than a transabdominal ultrasound.
Transvaginal scans are especially useful in posterior
placenta praevia. Doppler studies can help identify a
placenta accreta.

Placental abruption. Ultrasound may not be help-
ful in an early abruption where the diagnosis is usu-
ally a clinical one.

Vasa praevia. If suspected (e.g. with a succentu-
riate lobe), a transvaginal ultrasound Doppler study
can diagnose vasa praevia in the antenatal period.
However, in awoman presenting with APH the diag-
nosis is clinical.

Investigations to assess the severity

After insertion of a wide bore cannula, a full blood
count plus a blood group and save is important in
order to obtain a baseline haemoglobin and plate-
let count. If there is massive obstetric haemorrhage,
then 4-6 units of blood are cross matched and a
baseline coagulation profile should be arranged.
The massive obstetric protocol should be activated,
with urgent anaesthetic and obstetric input at the
consultant level.

Investigations to enable further management

Ideally, a Kleihauer test should be performed in
rhesus-negative women to quantify fetomaternal
haemorrhage so that the appropriate dose of anti-D
may be calculated. It is not a sensitive test for the
diagnosis of placental abruption. There is no evi-
dence that there is any utility in doing this test in
rhesus-positive women.

Placental abruption may be the clinical pres-
entation of a woman with severe pre-eclampsia.
The hypotension following blood loss may mask the
hypertension. A catheter specimen of urine should
be routinely checked for protein. It is important to
consider this in all women with abruption and the

protocol for the management of severe pre-eclampsia
activated accordingly.

The age-old adage ‘antepartum haemorrhage
weakens, but it is the ensuing post-partum haemor-
rhage that Kkills’ is still relevant. It is important that the
massive obstetric haemorrhage protocol is activated,
appropriate blood products are used with haemoto-
logical advice, and active management of the third
stage of labour and early detection and treatment of
a consumptive coagulopathy are done to prevent this
from happening.

m Useful website

http://lwww.rcog.org.uk - Green-top Guideline.
No 63, November 2011.

BLEEDING, POSTMENOPAUSAL

Sabrina O'Dwyer

m Definition

Postmenopausal bleeding (PMB) is defined as any
vaginal bleeding that occurs after a 12-month dura-
tion ofamenorrhoea resulting from menopause. This
is by definition a retrospective diagnosis of amen-
orrhoea of 1-year duration due to failure of ovar-
ian function. Confirmation of menopause by raised
follicle-stimulating hormone (FSH) levels >30 U/mL
is not necessary.

Any vaginal bleeding that occurs after 6 months
of amenorrhoea from presumed menopause should
be treated as suspicious. Investigations should be
directed to determine the cause of bleeding depend-
ing on the age of the woman. It is important to
remember that while the overall incidence of endo-
metrial carcinoma in women with PMB is 10 per
cent,1lif the woman is over 50 years old, this risk is
<1 per cent, and if she is over 80, the risk is 25 per
cent. If she is obese, the risk is increased to 18 per
cent, and to 21 per cent if diabetic. The risk is even
higher if she is both obese and diabetic.2Finally, the
risk of endometrial cancer in users oftamoxifen (as a
treatment ofbreast cancer) is four-fold when used for
five years or more.1

m Common causes

These are summarised in Box 1 and considered in
more detail below.
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Box 1 Causes of postmenopausal
bleeding

Atrophic vaginitis

Atrophic endometritis

Uterine polyp - endometrial/fibroid
Endometrial hyperplasia

Endometrial neoplasia/carcinoma

Intake of exogenous unopposed oestrogens

Miscellaneous causes from the genital tract,

such as:

+ Cervical neoplasia/dysplasia

+ Vulval neoplasia/dysplasia

+ Cervical polyp

+ Adnexal masses - benign or malignant

+ Trauma-vulvovaginal, perineal, pelvic

+ Chronic endometritis, e.g. tubercular

+ Uterine sarcoma

+ Pregnancy-associated bleeding

+ Foreign body (e.g. ring pessary)

m Systemic bleeding disorders and anticoagulation
usage

m Non-vaginal causes often mistaken for vaginal
bleeding, including:
+ Urethral caruncle
+ Cystitis
+ Urinary bladder polyp

Urinary bladder neoplasia

+ Anal haemorrhoids

+ Anal fissure
Rectal polyp
+ Carcinoma of rectum or anus

Atrophic vaginitis

Atrophic vaginitis is caused by non-specific vaginal
irritation and extreme thinning of vaginal epithe-
lium as a result of oestrogen deficiency. Because of
atrophic changes, even the slightest of trauma from
intercourse or dabbing oneself dry may result in
bleeding. Apart from postmenopausal bleeding, it
may also be associated with dyspareunia, vaginal
pruritus, dryness, and pain. It is a common condi-
tion, which affects up to 45 per cent of postmeno-
pausal women.

This condition is easily treated and prevented by
the local application of oestrogen creams. As top-
ical oestrogens have limited systemic absorption,
they can be used in an unopposed nature in women
with a uterus for a limited time span. Large trials
have established that the various low-dose vaginal
oestrogen preparations, used for 1 year unopposed,
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are not associated with endometrial hyperplasia or
carcinoma.3

In women with a previous history ofbreast cancer,
the risk of recurrence with the use of local low-dose
oestrogen preparations is undefined. Consequently,
most clinicians would use these preparations with
caution and after counselling about the theoretical
increased risk of oestrogen levels that can contribute
to breast cancer recurrence.

Finally, systemic hormone replacement therapy
(HRT) may be considered (combined with progester-
one for women who have not undergone hysterectomy
previously) if vaginal atrophy is associated with other
menopausal symptoms, especially vasomotor ones.

Atrophic endometritis

Endometrial inflammation and thinning that occurs
as a result of oestrogen deficiency is known as
atrophic endometritis (Fig. 1). It may result in post-
menopausal spotting or even bleeding, particularly
in hypertensive women.

This is adiagnosis of exclusion, arrived at after the
more sinister pathological causes of postmenopau-
sal bleeding within the uterus have been excluded.
Treatment, in the form of HRT, can be considered
depending on severity of symptoms.

Uterine polyps
Uterine polyps are acommon cause of postmenopau-
sal bleeding. Endometrial polyps are usually inflam-
matory, but may occasionally have hyperplastic or
neoplastic changes of the covering endometrium
(Fig. 2). Uterine polyps can also be of fibroid ori-
gin and are much more common in a fibroid uterus,
though they rarely become sarcomatous.

Intrauterine polyps may be identified on transvagi-
nal ultrasound or seen just as thickened endometrium.

Figure 1 Hysteroscopic view of atrophic endometrial cavity.
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Figure 2 Hysteroscopic view of benign endometrial polyp.

Saline sonohysterography is a particularly useful
diagnostic tool for identifying intrauterine polyps.
However, hysteroscopy is able not only to confirm the
presence of polyps, it can also be used to simultane-
ously remove them. Blind dilatation and curettage are
no longer carried out, as a polyp can easily be missed,
especially if it is on a mobile pedicle.

Endometrial hyperplasia

The term hyperplasia means ‘thickened lining’ The
classification of endometrial hyperplasia has been
simplified as follows:

m simple hyperplasia (risk of malignancy 1 per cent);

m complex hyperplasia (risk of malignancy 3 per cent);

m simple hyperplasia with atypia (risk of malignancy
8 per cent);

m complex hyperplasia with atypia (risk of malignancy
22-30 per cent).

Hyperplasia without atypia can be treated with
progestogen therapy (tablets or via the levonorg-
estrel intrauterine system) for 3 months followed
by a repeat biopsy. If by then the hyperplasia has
reverted to normal and the patient is asymptomatic,
the progestogen therapy can be discontinued; with
the levonorgestrel intra-uterine system, the device
can remain in situ for the 5-year duration should the
patient wish. If the hyperplasia without atypia per-
sists, progestogen should be continued, with repeated
sampling every 6 months to ensure atypia does not
develop. Hysterectomy can also be discussed with
the patient as an option if the woman’s family is
complete, particularly if she continues to suffer from
troublesome bleeding.

If the hyperplasia has atypia, the patient should
also be offered a hysterectomy because of its malig-
nant potential. As a general rule, one would usually

have a low threshold for surgical management, as the
condition may well recur. Factors aiding the decision
to undertake a hysterectomy will be presence of
symptoms, the age, and the general medical condi-
tion of the postmenopausal woman.

It should be borne in mind that, in postmeno-
pausal women, levels of circulating oestrogens are
low. The development of hyperplasia may be reflec-
tive of continuous oestrogen stimulation with either
exogenous or endogenous oestrogens. In patients
with unexplained endogenous oestrogen production
(e.g. non-obese patients), the possibility of a small
undetected ovarian granulosa cell tumour must be
investigated by assessing oestradiol and inhibin-A
levels. A hysterectomy may be warranted in such
patients with even simple hyperplasias without atypia
after adequate counselling.

Endometrial neoplasia

Endometrial neoplasia (Fig. 3) and its grade are diag-
nosed on histopathological examination of endome-
trial tissue. It has to be managed after appropriately
investigating and assessing the extent of disease.
(See Uterine swellings for details.)

Intake of exogenous oestrogens

After the release of the ‘Women’s Health Initiative’
and the ‘Million Women Study’ results in 2003, the
use of hormone replacement therapy decreased sig-
nificantly. Prior to this, one of the commonest causes
of postmenopausal bleeding was problems with exog-
enous oestrogen use. Missed doses of medication
and failure to follow the schedule of advised HRT
often resulted in bleeding episodes. In women on
low-dose HRT, associated gastrointestinal problems,
either acute or chronic, may result in partial failure
of absorption of HRT, leading to waxing and waning

Figure 3 Hysteroscopic view of a polyp with prominent blood
vessels. Histology revealed a well-differentiated endometrial cancer
within the polyp.



oestrogen levels and episodes of breakthrough post-
menopausal spotting. In developing countries, with
rampant problems of chronic giardiasis or amoebia-
sis, this may be a relevant consideration.

In women on treatment with a continuous
combined HRT regimen, irregular bleeding that
persists after the initial 6 months or that develops
after amenorrhoea is established should be investi-
gated. Additionally, withdrawal bleeding that occurs
after sequential cyclic oestrogen-progestogen ther-
apy beyond the expected time of withdrawal, as
well as any breakthrough bleeding, should also be
investigated.

Patients on tamoxifen therapy, with its para-
doxical oestrogen-like action on the endometrium,
behave similarly to patients on unopposed oestrogen
therapy. They are thus at risk of developing endome-
trial hyperplasia, polyps, or even neoplasia and need
to be managed accordingly with a low threshold to
undertake hysteroscopy and endometrial biopsy,
depending on symptoms.

Miscellaneous causes of bleeding from
the genital tract

Cervical lesions, including severe cervicitis, cervi-
cal polyps, and carcinoma (squamous or adenoma-
tous) of the cervix may also cause postmenopausal
bleeding. It is usually postcoital but may also occur
spontaneously without evident history of local
trauma. These lesions are usually visible on a careful
speculum examination, which must always be per-
formed in women who present with postmenopau-
sal bleeding. It is only in patients with endocervical
lesions that inspection of the cervix fails to reveal
the problem. A cervical smear test should be con-
sidered according to NHSCSP guidelines if the
patient has not had a recent smear and is within the
age range.

Adnexal tumours of ovarian and fallopian tube
origin - benign or malignant - may also present with
postmenopausal bleeding by virtue of functional
ovarian tumours producing oestrogens, or the asso-
ciation of the pelvic congestion and increased vascu-
larity with non-functional tumours.

Chronic endometritis of tuberculosis has also
been known to cause postmenopausal bleeding. This
is of particular relevance in countries with a high
incidence of tuberculosis.

Rarely, a uterine sarcoma and other uterine
tumours (mixed Mullerian types) may present with
postmenopausal bleeding.
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Systemic bleeding disorders

Rarely, even postmenopausal women may have a
systemic cause for vaginal bleeding superimposed
against a backdrop of severe atrophic endometritis.
The common causes of these may be:

m thrombocytopenia;

m leukaemia;

m pancytopenia from immunosuppression, chemotherapy,
or bone marrow suppression;

m anticoagulation (iatrogenic), especially when a high
international normalised ratio (INR) is a therapeutic
requirement, or when the INR is labile;

m secondary coagulopathy from liver disease.

Other congenital bleeding disorders, such as hae-
mophilia and von Willebrand disease, are usually
diagnosed well before the menopause.

A high index of suspicion is required to diagnose
these conditions as a cause of postmenopausal bleed-
ing. Diagnosis and treatment should be directed at
the cause.

Non-vaginal bleeding

Non-vaginal bleeding could often be mistaken by
women to be vaginal in origin. Surrounding struc-
tures and problems that need to be considered from
the urogenital part of the perineum are a bleeding
urethral caruncle, haematuria from acute or chronic
cystitis, bladder polyp, and even neoplasia. This
bleeding is usually painless, although occasionally is
associated with local perineal or pelvic pain.

Similarly, rectal bleeding can be mistaken for
bleeding of vaginal origin. Anorectal piles, fissures,
and malignancy may be other offending causes to be
considered as the source of bleeding.

m Investigation

Investigation is aimed at primarily excluding endo-
metrial cancer, the most common gynaecological
malignancy. Most postmenopausal women with
endometrial cancer will present initially with PMB,
and often present at an early stage where there is a
good chance of curative treatment via hysterectomy.
Timely diagnosis is therefore important, and women
with PMB should be seen in the gynaecology outpa-
tient clinic within 2 weeks of being referred.

While a traditional consultation would consist of
a history followed by examination prior to investiga-
tion, in the case of PMB one might argue that a trans-
vaginal ultrasound (TVS) for endometrial thickness
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may be useful prior to conducting an intimate
examination. TVS is relatively non-invasive and is
often well tolerated even in older patients, compared
to a standard pelvic examination.

A summary flow chart for the investigation of
PMB is shown in Fig. 4.

Transvaginal ultrasonography

Along with being able to detect adnexal masses,
uterine polyps, and other pathologies that may be
responsible for PMB, the endometrial thickness (ET)
is of particular interest when evaluating a womans
risk of endometrial hyperplasia or neoplasia. Women
with a thin endometrium (<5 mm) are unlikely to
have endometrial cancer, and thus endometrial sam-
pling is not recommended in such cases.145

Knowledge of the ET can then guide the course
of the pelvic examination, to include endometrial
sampling if appropriate in the outpatient setting if
the ET is >5 mm. If the endometrial lining is <5 mm,
then examination should focus on detection of other
causes of bleeding (e.g. cervical, vulval).

If ultrasonography is not possible, or if bleeding
persists in spite of initial ET of <5 mm, then endome-
trial biopsy should be performed.

Blind outpatient endometrial biopsy

Pipelle (Pipelle de Cornier, Paris, France) and Vabra
(Berkeley Medivices, Inc., Richmond, CA, USA)
devices are less invasive than the traditional dila-
tation and curettage, and biopsy can be easily per-
formed in the outpatient setting. Detection rates for

Figure 4 Summary flow chart for the investigation of postmenopausal bleeding. ET, endometrial thickness.



endometrial hyperplasia and neoplasia are 99.6 per
centand 97.1 per cent, respectively.6

At times these methods can yield insufficient
sampling, and hysteroscopy will be necessary.

Hysteroscopy can be conducted in the outpatient
setting with or without local anaesthesia. Direct vis-
ualisation of the endometrial cavity enables the diag-
nosis of endometrial polyps or submucous fibroids.
Most patients tolerate the procedure well, particu-
larly with the use of ‘no touch’ techniques. However,
general anaesthesia in the operating theatre is still
used for some patients who do not tolerate the proce-
dure or who request a general anaesthetic.

Diagnostic accuracy of hysteroscopy for endome-
trial cancer is high, owing to the abnormal appear-
ance of the endometrium. However, pre-malignant
change such as hyperplasia may not be so easy to
detect visually, and biopsy via curettage is the rec-
ommended gold standard for arriving at a tissue
diagnosis.7
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BLEEDING, RECTAL, DURING
PREGNANCY

Kirana Arambage and Dilip Visvanathan

Rectal bleeding usually occurs from diseases involv-
ing the colon, rectum, and anus (Box 1). Bleeding
from the upper gastrointestinal tract, the oesophagus
and stomach, and from the small intestine usually
presents as malaena. However, massive upper gas-
trointestinal bleeding can present as dark red blood
loss per rectum owing to a rapid transit time.1Rectal
bleeding may be obvious as a result of acute blood
loss. Patients with a chronic blood loss may present
with an iron deficiency anaemia blood detectable
only on faecal occult blood testing. This section will
address rectal bleeding secondary to acute haemor-
rhage from the lower gastrointestinal tract.

Box 1 Causes of rectal bleeding in
pregnancy

Anorectal conditions

m Haemorrhoids

* Anal fissure

m Solitary rectal ulcer syndrome (mucosal prolapse)

Large bowel conditions
m Inflammatory bowel disease
Adenomatous polyps
Carcinoma

Arteriovenous malformation
Meckel's diverticulum

m History and evaluation

A detailed history from the patient may give clues to
the cause of the colorectal bleeding. Bright red blood
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separate from the stool suggests an anorectal cause.
Diarrhoea and mucus mixed with darker blood sug-
gests colitis or a lesion in the large bowel. A history of
alteration in bowel habits, namely constipation and
diarrhoea with abdominal discomfort, may suggest
malignancy, whereas faecal urgency, acute bleeding,
and abdominal pain are more suggestive of colitis.
A digital examination and proctosigmoidoscopy can
help diagnose an anorectal condition. A colonoscopy,
though difficult in the bleeding patient, will help at
least identify the segment involved. Mesenteric angi-
ography may be helpful in diagnosis if radiological
expertise is present. In the event of a woman who
presents with acute rectal bleeding and haemody-
namic compromise, surgical evaluation at the time
of emergency treatment may be required. If a lower
gastrointestinal cause cannot be found, then inves-
tigation of the upper gastrointestinal tract by upper
gastrointestinal (GI) endoscopy is recommended.1

m Anorectal disease

Haemorrhoids and anal fissures are the commonest
anorectal conditions that present during pregnancy
and may cause significant distress. The real incidence
of these lesions is unknown2 and they tend to be
inadequately investigated and treated.

Haemorrhoids

Haemorrhoids in pregnancy are due to increased cir-
culating volume, increased venous congestion caused
by compression of the superior rectal veins by the
pregnant uterus, and the relaxing effect of progester-
one on the smooth muscle in the walls of the veins.3

Haemorrhoids can present with bleeding, pro-
lapse, mucoid discharge, pruritus, and rectal discom-
fort. It is important to exclude other causes of these
symptoms such as inflammatory bowel disease, anal
fissure, and carcinoma of the colon, rectum, or anus.
Sigmoidoscopy and colonoscopy can be performed
safely in pregnancy.

Treatment during pregnancy is directed mainly
at relieving symptoms, especially pain control.
Conservative management includes dietary modi-
fications, increased fluid intake, stool softeners, and
analgesics. For many women, symptoms will resolve
spontaneously soon after birth. Definitive treatments
are therefore deferred to some time after delivery.

Rubber band ligation can be safely performed in
pregnancy for internal haemorrhoids. If the haem-
orrhoids are severely prolapsed or have associated

ulceration, severe bleeding, fissure, or fistula and
symptoms fail to respond to conservative measures,
haemorrhoidectomy should be considered.45

Anal fissure

Anal fissure is a painful condition that affects a size-
able majority of the population. Selecting a method
of treating the condition that could achieve optimal
clinical results with the least pain and inconvenience
to the patient has always posed a challenge to the
surgeons. While acute fissures can be managed with
medical therapy alone, chronic fissures do need some
form of manipulation or surgery to relieve internal
sphincter spasm.6

Trauma

Rectal bleeding may occur secondary to trauma. In a
woman who has had a fourth-degree perineal tear,
especially with a buttonhole injury, involvement of
the inferior rectal artery can cause profound rectal
bleeding. Prompt diagnosis and involvement of the
colorectal surgeon allows for optimal results.

Inflammatory bowel disease

Most pregnant women with a history of inflamma-
tory bowel disease have uneventful pregnancies, and
exacerbations of disease can be controlled with med-
ical therapy. It is rare for inflammatory bowel dis-
ease to present for the first time in pregnancy. When
relapses of Crohn’s disease do occur during preg-
nancy, they usually present in the first trimester. Most
patients are already on some form of medical therapy.
Surgery in pregnhancy can be carried out, especially
if there is a suspected abscess causing peritonism.78

Many patients with a history of ulcerative colitis
managed with ileal pouch anal anastomosis will be
able to become pregnant. Long-term outcomes of
pregnancy and vaginal delivery in such patients are
positive.9

Colorectal cancer

Colon cancer during pregnancy is very rare and the
majority of cases of colorectal carcinomas in preg-
nant women arise in the rectum. The diagnosis fre-
quently is delayed because symptoms of colorectal
cancer, such as rectal bleeding, nausea and vomiting,
and constipation are usually attributed to symptoms
of pregnancy. Digital rectal examination, tests for
occult blood, and flexible sigmoidoscopy followed
by colonoscopy should be performed for complaints
consistent with or suggestive of colonic disease.110



Treatment of colorectal cancer follows the same
general guidelines as for non-pregnant patients.
Primary surgical treatment should be performed
whenever it is indicated. Later in pregnancy, it is pref-
erable to delay surgery to allow fetal maturation and
delivery. With respect to colon cancer, many authors
recommend primary surgical treatment during the
first half of the pregnancy because delaying treat-
ment until after delivery may result in tumour spread.
Therefore, in the first half of pregnancy, primary
resection and anastomosis are advised." Rectal cancer
presenting in pregnancy is managed somewhat differ-
ently from colon cancer. During the first 20 weeks of
pregnancy, patients wishing to carry their pregnancies
to term may elect to have primary resection followed
by chemotherapy after delivery. If the patient chooses
to terminate the pregnancy, she may be managed as a
non-pregnant patient after therapeutic termination.2

During pregnancy, a variety of colorectal condi-
tions merit special consideration for reasons related
to the safety and timeliness of the operation while
preserving fetal viability and fertility. In benign con-
ditions, there is more latitude to adopt a conservative
approach. In the patient with malignancy, delaying
surgical, chemotherapy or radiation therapy car-
ries an unknown risk to the patient.1 The patients
personal views regarding future fertility should be
addressed. A multidisciplinary team approach is
recommended with close collaboration between the
obstetrician, surgeon, oncologist, neonatologist, and
paediatrician.

m References

1. Warrell D, Cox TM, Firth JD, Benz EJ.
Oxford Textbook of Medicine, 4th edition.
Oxford: Oxford University Press, 2004.

2. Simmons SC. Anorectal disorders in preg-
nancy. Proc R Soc Med 1972; 65: 286.

3. HolschneiderCH. Surgical diseases and dis-
orders in pregnancy. In: Current Obstetric
and Gynecologic Diagnosis and Treatment,
9th edition, DeCherney AH, Goodwin T,
Nathan L, eds. New York: McGraw-Hill,
2003.

4. Cappell MS. The safety and efficacy of gas-
trointestinal endoscopy during pregnancy.
Gastroenterol Clin North Am 1998; 27:
37-71 (Abstract).

5. Abramowitz L, Sobhani |, Benifla JL, et al.
Anal fissure and thrombosed external

BLOCKED NOSE IN PREGNANCY 61

haemorrhoids before and after delivery. Dis
Colon Rectum 2002; 45: 650-55.

6. Medich DS, Fazio VW. Haemorrhoids, anal
fissure, and carcinoma of the colon, rec-
tum, and anus during pregnancy. Surg Clin
North Am 1995; 75: 77.

7. Hill JCA, Scott NA. Surgical treatment of
acute manifestations of Crohn’s disease
during pregnancy. J R Soc Med 1997; 90:
64-66.

8. Goetler CE, Stellato TA. Initial presentation
of Crohn’s disease in pregnancy: report of a
case. Dis Colon Rectum 2003; 46: 406-10.

9. Hahnloser D, Pemberton JH, Wolff BG,
et al. Pregnancy and delivery before and
after ileal pouch-anal anastomosis for
infammatory bowel disease: immediate and
long-term consequences and outcomes. Dis
Colon Rectum 2004; 47: 1127-35.

10. Skilling JS. Colorectal cancer complicating
pregnancy. Obstet Gynecol Clin North Am
1998; 25: 417-21 (Abstract).

11. Cunningham F Gant NF, Leveno KJ.
Williams Obstetrics. New York: McGraw-
Hill, 2001.

12. Ochshorn Y, Kupferminc MJ, Lessing JB,
et al. Rectal carcinoma during pregnancy:
a reminder and updated treatment pro-
tocols. Eur J Obstet Gynecol Reprod Biol
2000; 91: 201- 202.

BLOCKED NOSE IN PREGNANCY

Eva Papesch and Mike Papesch

Nasal obstruction in pregnancy has many causes
(Box 1). Women who already have nasal obstruction
prior to becoming pregnant may suffer considerable
exacerbation of their blocked nose. In women who
have not had symptoms of rhinitis prior to concep-
tion, the most common causes are ‘rhinitis of preg-
nancy’ and rhinitis medicamentosa.

‘Rhinitis of pregnancy’ (ROP) occurs in up to
30 per cent of pregnant women.1'3 It is defined as
nasal congestion present for 6 weeks or more during
pregnancy, without other signs of respiratory tract
infection and with no known allergic cause, disap-
pearing within 2 weeks after delivery.4 Eustachian
tube dysfunction may persist for up to 2 months after
delivery. Up to half of women affected by rhinitis in
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Box 1 Nasal obstruction: causes

Congenital
m Choanal atresia, septal deviation

Traumatic
* Septal deviation

Infection
m Acute/chronic viral/bacterial/fungal rhinitis/sinusitis

Neoplastic

m Benign: nasal polyps, inverted papilloma, pyogenic
granuloma

m Malignant: adenocarcinoma

Allergy

m Allergic rhinitis

Autoimmune

m Wegener's granulomatosis, sarcoidosis, atrophic
rhinitis

latrogenic

m Surgical, drug induced

Foreign body
Hormonal

m Rhinitis of pregnancy

Pharmacological
m Rhinitis medica mentosa
m Preservative benzalkonium

Vasomotor6

m Secondary to odours, alcohol, emotion, tempera-
ture change, pressure change, bright light, spicy
food, gastro-oesophageal reflux disease

Occupational

one pregnancy have ROP in subsequent pregnancies.
It may also occur in women who have not suffered
ROP in previous pregnancies.5It is caused by oedema
and increased blood volume in the nasal mucosa.
Symptoms include sneezing, rhinorrhoea, nasal itch,
blocked nose and mouth breathing, snoring and ear
problems (eustachian tube dysfunction, acute otitis
media, ear popping). ROP renders women more sus-
ceptible to obstruction and infection from common
‘cold’ viruses. Sinusitis has been reported to be six
times more common in pregnant than non-pregnant
women.6

Rhinitis medicamentosa (RM) can occur as a
complication of the treatment of ROP and manifests
as increased nasal mucosal swelling and blockage.
It is caused by the continual use (beyond 1 week) of
topical nasal vasoconstrictors such as xylometazoline
or pseudoephedrine.7Benzalkonium chloride (BKC),
a preservative used in sprays to prevent bacterial con-
tamination, may increase the risk of developing RM
by also inducing mucosal swelling.8

m Aectiology

Rhinitis of pregnancy (ROP) is related to altered
hormonal levels although the exact mechanism lead-
ing to blockage is poorly understood. It is similarly
seen in nasal blockage associated with the menstrual
cycle. Topically applied oestrogens have produced
congestion of the nasal mucosa and increased nasal
resistance. However, increased levels of oestradiol
and progesterone were not found in a study of preg-
nant women with nasal congestion compared with a
control group of women without nasal congestion,2
and the regular use of the combined oral contra-
ceptive pill has not been associated with increasing
symptoms.9

The following mechanisms have been proposed
for ROP.

Oestrogen

Oestrogen has a definite influence on nasal mucosa,
causing swelling by a direct cholinergic effect through
increased local acetylcholine production.9 However,
nasal congestion is not seen with peak oestrogen lev-
els in the menstrual cycle, and ROP does not affect all
pregnant women. Oestrogen levels have been found
to be the same in women who have ROP and those
who do not, and indeed some women with allergic
rhinitis improve during pregnancy.

Progesterone

Nasal vascular pooling may occur as a result of
progesterone-linked nasal vascular smooth muscle
relaxation. Increased vasoactive intestinal peptide
(VIP), stimulated by progesterone and oxytocin,
leads to increased nasal congestion (animal studies).
Fibroblasts in the nasal mucosa are influenced by
progesterone, subsequently affecting the extracellu-
lar matrix.1Serum levels of progesterone are similar
in women with and without ROP, suggesting this is
not the cause.



Oestrogen and progesterone

Both can increase neurotransmitters such as sub-
stance P, causing nasal stuffiness.1

Cortisol

Cortisol increases during pregnancy, but the end
organ effects ofthis increased cortisol maybe blocked
by competitive antagonism at the steroid receptor
level exerted by other pregnancy hormones, such as
progesterone, deoxycorticosterone, and aldosterone.
This would lead to nasal congestion.10

Allergy

Allergic response to placental or fetal proteins leads
to increased parasympathetic activity, with subse-
guent increased nasal mucosal glandular secretion
and vascular congestion." There does not appear to
be any relationship to previous allergic rhinitis,6 and
there is no consistent IgE change in pregnancy.0

Blood volume

Elevated (40 per cent) blood volume and increased
interstitial fluid volume in the third trimester
increases nasal vascular pooling, mucosal swelling,
and nasal resistance.l

Placental growth hormone

Placental growth hormone (PGH) has been sug-
gested as a cause of rhinitis of pregnancy, and in one
study the serum levels of PGH were significantly
higher in women with ROP.1L

Smoking
Incidence is higher in smokers, due to the direct irri-
tation of cigarette smoke.6

ement

The relevant points include the length of history, the
side of obstruction, any previous injury or surgery,
exacerbating and relieving factors, associated symp-
toms consistent with sinusitis, history of atopy, and
response to previous treatments.

Examination

Examination of the front of the nose with a speculum
allows assessment of the anterior nasal septum and the
turbinates, and can exclude any anterior nasal polyps.
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Prominent turbinates are often confused with nasal
polyps. The distinguishing features are that polyps are
pale (not red) and insensate to touch. Rigid or flexi-
ble nasendoscopy (after decongesting the nose with
co-phenylcaine) allows complete examination of the
nasal cavity as well as assessment of the postnasal
space.

Investigation
Radioallergosorbent test (RAST) is an allergen-
specific IgE antibody test and is used to screen for
common environmental allergens (pollens, cat, etc).
Skin prick allergy testing is not recommended in
pregnancy because of the (albeit extremely low) risk
of systemic reactions.210

Computed tomography (CT) scanning is the gold
standard for assessing sinus disease, but is not recom-
mended in pregnancy due to high-dose irradiation.
Magnetic resonance imaging (MRI) can be considered
in the management of complications of sinusitis.1213

Ultrasound is a safe form of investigation for
the evaluation of the frontal and maxillary sinuses
in pregnant women, as it avoids ionising radiation.
However, its sensitivity and specificity compared
with CT is poor and it has little to offer in the clinical
management of ROP. 4

m Treatment

General

Allergen avoidance, if applicable, can be helpful.5
The avoidance of cigarette smoke and other non-spe-
cific irritants is also important. Exercise appropriate
to physical condition and gestational age may reduce
symptoms.61617 Saline nasal rinses such as Sterimar®
or Neilmed Sinus Rinse® may provide some sympto-
matic relief and are completely safe.61017 Many reci-
pes for homemade rinses are available - for example,
Vi teaspoon salt, \k teaspoon bicarbonate of soda,
and Vi pint of warm, clean water mixed together and
rinsed through the nose with a rinse bottle while
standing over a sink. Sleeping with the head elevated
may reduce nasal congestion (books under the head
of the bed are better than extra pillows).6 Alar dila-
tors and nasal strips are also of some benefit.

Medical treatment

Medication should be given only when benefits out-
weighs the risks. Many drugs are advised against dur-
ing pregnancy simply because studies have not been
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undertaken to prove safety.18 Topical treatments are
preferred. The classification for potential of drug
teratogenicity used by the United States Food and
Drug Administration (FDA) is shown in Table .19
When known, the classification is used in this text.

Table 1 US Food and Drug Administration use-in-pregnancy ratings3

Category  Interpretation

A Controlled studies show no risk. Adequate,
well-controlled studies in pregnant women
have failed to demonstrate risk to the fetus.

B No evidence of risk in humans. Either animal
findings show risk, but human findings do
not; or, if no adequate human studies have
been done, animal findings are negative.

C Risk cannot be ruled out. Human studies
are lacking, and animal studies are either
positive for fetal risk or lacking as well.
However potential benefits may justify the
potential risk.

D Positive evidence or risk. Investigational or
post marketing data show risk to the fetus.
Nevertheless, potential benefits may outweigh
the potential risk.

X Contraindicated in pregnancy. Studies in
animals or humans, or investigational or
post marketing reports, have shown fetal risk
which clearly outweighs any possible benefit
to the patient.

Table 2 Drugs and their safety in pregnancy

Drug 14 Trimester

A summary of drugs used in pregnancy and their
safety is shown in Table 2.

Topical treatments (first-line treatments)

Good compliance and correct positioning when
administering treatment is very important. Nasal
drops are best administered in the reclined head back
position. Topical nasal sprays should be directed:
1) upwards and backward; and 2) directly backward,
to provide the best application to the nasal cavity.
Patients frequently complain of dryness of the nasal
septum and crusting and bleeding of the nose with
the use of sprays. Directing the sprays away from the
nasal septum and the use of Vaseline or moisturiser
creams can help prevent this.

Topical sodium cromoglycate (Class B) (Rynacrom®)
is an over the counter mast cell stabiliser with an excel-
lent safety profile and can be effective and safe in man-
aging allergic rhinitis, in or out of pregnancy. However,
it has to be given four times a day and has not been
shown to be effective in ROP.17190

Topical antihistamines: The risks of azelastine
(Rhinolast®) use are unknown (Class C). No studies
were found on its efficacy in ROP; however, other
studies have shown an effect in non-allergic vasomo-
tor rhinitis. There is no evidence to date to support
a link between topical use and adverse pregnancy
outcomes.2,2

Topical ipratropium bromide (Class B) (Rinatec®)
is useful for symptomatic control of non-allergic

2'dTrimester 3 Trimester Efficacy in ROP

Topical saline: Sterimar, Neilmed sinus rinse Safe Effective

Topical sodium cromoglycate Safe No effect

Topical steroids: fluticasone, mometasone Safe No effect

Topical ipratropium bromide Safe Hypothetical

Topical antihistamines Risks unknown Unknown

Topical decongestants Unsafe (placental insufficiency and hypertension of pregnancy) Effective

Oral steroids Risk of cleft lip/palate in first trimester No Effect

Only use in severe medical conditions

Oral antihistamines Caution advised Avoid Hypothetical

Risk of teratogenicity Risk of neonatal Hypothetical
seizures/withdrawal

Oral leukotriene receptor antagonists No controlled studies in pregnancy Unknown

Oral decongestants Avoid: risk of Pseudoephedrine can be used Effective
gastroschisis Avoid in hypertension of pregnancy

Immunotherapy Not recommended to start during pregnancy. Unknown

Can continue (reduced dosage) if therapy already initiated.



rhinitis, though no specific studies could be found
on its efficacy in pregnancy. It is safe to use in
pregnancy.2

Topical nasal steroids are very safe in pregnancy,
although in a small randomised control trial of
53 patients, they were not shown to have been ofbene-
fit in ROP.2 They are, however, effective in the control
ofknown allergic rhinitis. Inhaled corticosteroids used
in pregnancy are not teratogenic, do not affect fetal
growth or birth weight and have no effect on maternal
cortisol levels. 1719528 Budesonide (Rhinocort Aqua®)
has a Class B rating (all others are Class C).

Topical decongestants such as xylometazoline
(Otrivine®) (Class unknown) give good temporary
relief in pregnancy rhinitis. However, pregnan-
cy-related vasodilation and congestion of the nose
is relatively resistant to topical vasoconstrictors and
overuse is common, leading to the development
of RM.2 Decongestants are rapidly absorbed, and
there is concern that local vasoconstriction may
cause placental insufficiency or exacerbate hyperten-
sion of pregnancy. Topical phenylephrine is associ-
ated with eye and ear malformations and club foot.
Oxymetazoline (Class C) has no significant systemic
absorption and has fewer sympathomimetic effects
than other topical preparations.

Systemic treatment
Corticosteroids: Systemic use is generally not rec-
ommended, and no effect on ROP has been proven.
There are a few case reports of cleft lip or palate when
steroids have been used in the first trimester of preg-
nancy.1783 However, they are used when indicated
in acute asthma; and when given in the third trimes-
ter to prevent infant respiratory distress, they have
not resulted in drug-related abnormalities.193L
Antihistamines: Even though these drugs have
been used safely in pregnancy, there are concerns
regarding teratogenicity.® They therefore should not
be used in the first trimester.8 They should also be
avoided in late pregnancy (risk of neonatal seizures)
and in women with fetal growth retardation as they
carry a risk of retrolental fibroplasias in the fetus.
If used at high dosage at term, the infant should be
observed for neonatal withdrawal syndrome (tremor,
clonic movements of the arms, poor feeding, and
diarrhoea).34®We have not found studies specifically
evaluating the use of oral antihistamines in ROP,
but theoretically they may be of value, as one of the
proposed causes of ROP is an allergic response to
placental or fetal proteins.ll Chlorpheniramine has
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a Class B rating despite reports of eye and ear mal-
formations and inguinal hernia.0 Tripelenamine
(Class B) has not been shown to be teratogenic and
is preferred during pregnancy.10383 If not tolerated,
cetirzine (Class B) and loratadine (Class B) may be
used 17,20.22,38

Leukotriene receptor antagonists: No controlled
studies have been done to assess the use in preg-
nancy.3 Montelukast is classified as FDA Class B,
based on animal studies.

Oral decongestants: These should be avoided in
the first trimester as a large epidemiological study
has linked their use with the development of endo-
cardial cushion defects, ear deformities, pyloric-
stenosis, and gastroschisis.® Oral decongestants
should also be avoided in labour and in women with
hypertension of pregnancy.3 While pseudoephed-
rine (Class C) may be used in the second and third
trimester, it is to be avoided in the first trimester. 1720
Phenylpropanolamine (PPA) given orally at 50 mg
twice daily has been shown to be effective and safe
in ROP specifically, with no effect on blood pres-
sure.l) However, in the United States, the FDA has
removed phenylpropanolamine from all drug prod-
ucts, because of the risk of haemorrhagic stroke in
young women and men.4

Immunotherapy should not be commenced in
pregnancy, but it can be continued if it is providing
benefit and is not causing systemic reactions.1017Z7
During pregnancy the maintenance dose should
be reduced and routine antigen build up should be
avoided.

Antibiotics

These should be used for specific infections associ-
ated with nasal obstruction, such as acute bacterial
sinusitis. Penicillins (amoxicillin), cephalosporins,
and marcolides (erythromycin) are commonly used
and are safe. Renal and liver function as well as serum
drug levels can be monitored if there are concerns.

The following should be avoided:

m sulphonamides: haemolytic anaemia and hyperbiliru-
binaemia;

m tetracycline: teeth discoloration and impaired bone growth;

m trimethoprim: hyperbilirubinaemia;

m aminoglycosides: renal and neural arch anomalies (first
trimester), ototoxicity and nephrotoxicity (third trimester);

m chloramphenicol: grey baby syndrome in pregnancy, owing
to lack of the necessary liver enzymes to metabolise this
drug; chloramphenicol accumulates in the baby, causing
hypotension, cyanosis and often death.
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Surgical treatment

Ideally, surgery is postponed until after delivery or
later in the pregnancy. Surgical options include:

m Inferior turbinate reduction-, diathermy reduction of infe-
rior turbinates.

m Nasal polypectomy-, intranasal polypectomy under local
anaesthetic can be considered if severe nasal symptoms
are present.

m Endoscopic sinus surgery-, this can be undertaken for
more extensive polypectomy and sinus clearance.

However, the relative risk of a general anaesthetic
needs to be considered.

® Summary

Nasal blockage in pregnancy is common. The usual
causes of nasal obstruction as well as ROP need to be
considered. ROP affects up to 32 per cent of pregnant
women. Aetiologies include elevated VIP, substance
P, and PGH, leading to increased nasal congestion.
An allergic response to placental or fetal proteins
may cause nasal congestion. Elevated blood volume
in the third trimester of pregnancy also contributes
to nasal blockage. Smoking exacerbates this rhinitis.

Rhinitis of pregnancy can lead to blocked nose,
rhinorrhoea, and sinusitis. It can also lead to mouth
breathing, snoring, and obstructive sleep apnoea
(linked to hypertension, pre-eclampsia, and intrau-
terine growth retardation.6

General treatment measures include allergen
avoidance, avoidance of cigarette smoke and other
non-specific nasal irritants. Physical exercise is help-
ful in reducing symptoms. Saline nasal rinses such as
Sterimar or Neilmed Sinus Rinse may also be useful.
Sleeping with the head elevated may reduce nasal
congestion.

Recommended topical medications include
sparing use of decongestants and possibly ipratro-
pium bromide. Topical decongestants often lead to
rebound nasal congestion, may exacerbate hyperten-
sion and cause placental insufficiency. Whilst topical
nasal steroids have not been shown to be ofbenefit in
ROP, they are so in established allergic rhinitis.

Oral decongestants are not to be used in the first
trimester and should be avoided in women with
hypertension of pregnancy.

Immunotherapy can be continued, but should
not start, during pregnancy. Further investigation
and treatment, such as CT scanning and surgery, are
ideally delayed until after delivery.

m  References

1.

10.

11.

12.

13.

14.

15.

Mabry RL. The management of nasal
obstruction during pregnancy. Ear Nose
ThroatJ 1983; 62: 28-33.

Bende M, Hallgarde U, Sjogren C, Uvnas-
Moberg K. Nasal congestion during preg-
nancy. Clin Otolaryngol 1989; 14: 385-87.
Torsiglieri AJ Jr, Tom LW, Keane WM, Atkins
JP Jr. Otolaryngologic manifestations of preg-
nancy. Otolaryngol Head Neck Surg 1990;
102: 293-97.

Ellegard E, Karlsson G. 1999. Nasal con-
gestion during pregnancy. Clin Otolaryngol
All Sci24: 307-311.

Mabry RL. Rhinitis of pregnancy. Southern
Med J 1986; 79(8): 965-71

Sorri M, Hortikanen-Sorri  Al, Karja J.
Rhinitis during pregnancy. Rhinology 1980;
18: 83-86.

Garfield crF.  Rhinitis medicamentosa.
Updated May 2, 2006. In emedicine http://
www.emedicine.com/ped/topic2010.htm
Scadding GK. Adverse effects of benzalko-
nium chloride on the nasal mucosa: allergic
rhinitis and rhinitis medicamentosa. Clin
Ther2000; 22: 893-5.

Toppozada H, Michaels L, Toppozada M,
El-Ghazzawi |, Talaat M, Elwany S. The
human respiratory nasal mucosa in preg-
nancy. An electron microscopic and histo-
chemical study. J Laryngol Otol 1982; 96:
613-26.

Shatz M, Zeiger RS. Diagnosis and manage-
ment of rhinitis during pregnancy. Allergy
Proc 1988; 9: 545-54,

Ellegard E. Pregnancy Rhinitis. Immunol
Allergy Clin N Am 2006; 26: 119-135
Kusama T, Ota K. Radiological protection for
diagnostic examination of pregnant women.
Congenit Anom 2002; 42: 10-14.
Toppenberg KS, Hill DA, Miller DP. Safety
of radiographic imaging during pregnancy.
Am Fam Physician 1999; 59: 1813-18.
Slavin RG et al. The diagnosis and man-
agement of sinusitis: A practice parame-
ter update. J Allergy Clin Immunol 2005;
116:S13-47.

Keles N. Treatment of allergic rhinitis
during pregnancy. Am J Rhinol 2004;
18(1): 23-28.


http://www.emedicine.com/ped/topic2010.htm

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Philpott CM et al. Nasal physiological
changes during pregnancy. Clin Otol. 2004;
29:343-351

Dykewicz MS, Fineman S, Skoner DP, et al.
Diagnosis and Management of Rhinitis:
Complete Guidelines of the Joint Task Force
on Practice Parameters in Allergy, Asthma
and Immunology. Ann Allergy Asthma
Immunol 1998; 81(55pt2) 478-518.

Holt GR, Mabry RL. ENT medications in
pregnancy. Otolaryngol Head Neck Surg
1983;91: 338-41.

Mazzotta P, Loebstein R, Koren G. Treating

allergic  rhinitis in  pregnancy. Safety
Considerations. Drug Safety 1999; 20:
361-75.

Lekas MD. Rhinitis during pregnancy and
rhinitis medicamentosa. Otolaryngol Head
Neck Surg 1992; 107: 845-49.

Schaefer C, Peters P, Miller R. Drugs During
Pregnancy and Lactation: Treatment options
and risk assessment. 2nd edition. London:
Academic Press, 2007.

Salib RJ, Howarth PH. Safety and tolerabil-
ity profiles of intranasal antihistamines and
intranasal corticosteroids in the treatment
of allergic rhinitis. Drug Saf2003; 26(12):
863-93.

Wheeler PW, Wheeler SF. Vasomotor rhini-
tis. Am Fam Physician 2005; 72: 1057.
Ellegard EK, Hellgren M, Karlsson NG.
Fluticasone propionate agqueous nasal
spray in pregnancy rhinitis. Clin Otolaryngol
Allied Sci. 2001 Oct; 26(5): 394-400.
Clifton VL, Rennie N, Murphy VE. Effect of
inhaled glucocorticoid treatment on placen-
tal llbetahydroxysteroid dehydrogenase
type 2 activity and neonatal birth weight in
pregnancies complicated by asthma. Aust
NZJ Obstet Gynaecol 2006; 46: 136-40.
Lemiere C, Blais L. Are inhaled corticoste-
roids taken during pregnancy harmless?
J Allergy Clin Immunol 2005; 116: 501-502.
[Erratum appears in J Allergy Clin Immunol
2005; 116: 1212

Schatz M. Asthma treatment during preg-
nancy. What can be safely taken? Drug
Safety 1997; 16: 342-50.

The American College of Obstetricians and
Gynecologists (ACOG) and The American
College of Allergy, Asthma and Immunology

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

BLOCKED NOSE IN PREGNANCY 67

(ACAAI). The use of newer asthma and allergy
medications during pregnancy. Ann Allergy
Asthma Immunol 2000; 84: 475-80.
Ellegard EK. The etiology and manage-
ment of pregnancy rhinitis. Am J Resp Med
2003; 2(6): 469-75.

Derkay CS. Eustachian tube and nasal func-
tion during pregnancy: a prospective study.
Otolaryngol Head Neck Surg 1988; 99:
558-66.

Ambro BT, Scheid SC, Pribitkin EA.
Prescribing guidelines for ENT medica-
tions during pregnancy. Ear, Nose, & Throat
Journal 2003; 82(8): 565-68.

Hansen L, Sobol SM, Abelson TI.
Otolaryngologic manifestations of preg-
nancy. J Fam Pract 1986; 23: 151-55.
Yawn B, Knudtson M. Clinical guidelines
and primary care: treating asthma and
comorbid allergic rhinitis in pregnancy.
Journal of the American Board of Family
Medicine 2007; 20(3): 289-29.

Prenner B. Neonatal Withdrawal Syndrome
associated with hydroxyzine hydrochloride.
Am J Dis Child 1977; 131: 529-39.

Parkin DE, Bliss RW. Probable Benadryl
withdrawal manifestations in a newborn
infant. (Letter). The Journal of Pediatrics.
1974; 85(4): 580.

Bende M & Gredmark T Nasal stuffiness
during pregnancy. Laryngoscope 1999; 109
(7 Ptl): 1108-1110

Lippincott L.H, Amedee RG. ENT issues in
pregnancy. Journal of the Louisiana State
Medical Society, 1999; 151 (7), 350-4
Diav-Citrin 0 et al. Pregnancy outcome
after gestational exposure to loratadine or
antihistamine: A prospective controlled
cohort study. J Allergy Clin Immunol 2003;
111(6): 1239-43.

Yau WP, Mitchell AA, Lin KJ, Werler MM,
Hernadez-Diaz S. Use of decongestants
during pregnancy and the risk of birth
defects. Am J Epidemiol 2013; 178(2):
198-208.

Toll K, Graf P. Phenylpropanolamine’s
decongestive effect on the nasal mucosa
of pregnant women with nasal stuffiness.
Rhinology 2006; 44: 274-78.
http://www.fda.gov/Drugs/DrugSafety/
InformationbyDrugClass/ucm 150738.htm


http://www.fda.gov/Drugs/DrugSafety/

68 BREAST LUMPS IN PREGNANCY

BREAST LUMPS IN PREGNANCY

Peter Frecker

Nowadays women are asked to be ‘breast aware’ so
that they present early with breast cancer, that is
to say, as soon as they perceive any change in their
breast (Box 1).

Box 1 Differential diagnosis of breast
lumps in pregnancy

Physiological
Prominent breast lobule
Montgomery's tubercle
Accessory breast tail
Incidental

Lipoma

Sebaceous cyst
Neurofibroma
Haemangioma

Lymph nodes
Fibroadenoma

Cyst

Conditions related to pregnancy
Lactating nodule
Galactocoele

Abscess

Malignancy

Carcinoma

During pregnancy, changes to the breast can be
marked, and some women may seek advice for what
to the examining physician are considered normal
physiological developments. These changes include:

m breast lobules becoming more prominent;

m enlarged Montgomery's tubercle;

m thickening of an area of the breast;

m accessory breast tissue in the axilla, a common anatom-
ical anomaly, which will enlarge naturally during preg-
nancy; it may cause a little discomfort and be perceived
as a serious problem.

Pregnant women may become more conscious of
their breasts and present with lesions that have been
there for a long time, including lipomas, sebaceous
cysts, neurofibromas, or haemangiomas. Lymph

nodes adjacent to the axillary tail of the breast can
fluctuate in size, and it must not be forgotten that one
is occasionally situated within that part of the breast,
the intramammary node. Many of these concerns can
be allayed by experienced midwives.

m Lactating nodule

This is also known as adenosis of pregnancy, and
the difference between this and the very common
fibrocystic disease of the breast, which is unrelated
to pregnancy, is blurred. The breast undergoes huge
proliferation in pregnancy, and many women may
note one particular area to be more thickened than
the rest, an asymmetrical swelling, or an actual
well-defined lump, such that imaging and biopsy
may be contemplated. In this last case, the ultraso-
nographer may recognise it as a solid lump, but of
similar echogenicity to the surrounding breast tissue,
and the pathologist will describe it as normal breast
tissue of pregnancy. Hopefully, as with other benign
breast lumps seen in pregnancy, resort to excision
biopsy can be avoided.

m Fibrocystic disease

Although fibrocystic disease of the breast does not
occur because ofpregnancy, the condition is included
for completeness. It has been labelled ‘benign breast
change syndrome’ the symptoms of which include
cyclical pain and thickening of the breast, typically
in the upper outer quadrant. It should be empha-
sised that this is a very common problem and that
the diagnosis begins with ‘benign’ and no ‘disease’
is mentioned. The pathologists looking at pieces of
such breasts histologically might call it ‘fibrocystic
disease’ because of its cyclical proliferative features
and the sclerotic features that are perceived to be the
basis of the mild inflammation. However, this term is
very similar to fibroadenoma, which is also common
but a quite different condition; hence, it is falling out
of use.

m Fibroadenoma

Fibroadenomas are common benign breast lumps
seen in teenagers and women in their twenties, and
there is a rise in incidence in women in their forties.
Typically they appear mobile within the breast, are of
a rubbery consistency on palpation, have a slightly
irregular or bosselated surface, and frequently are



multiple. Excision is unnecessary as long as imaging
and biopsy support the benign diagnosis. The natu-
ral history of these lumps is that they enlarge over
a period of months and then remain unchanged,
even for years, but eventually shrink and possibly
appear as a calcified spot on mammograms in later
life. In pregnancy they may appear as a new diag-
nosis, enlarge to cause concern, or infarct. This last
condition may demand a surgical excision, which is
susceptible to wound complication.

m Cyst and galactocoele

A simple breast cyst can be large compared to the
multiple tiny cysts of fibrocystic disease. It may pres-
ent as a lump of sudden onset. They are often found
to be multiple when the breast is scanned and are
most common in women in their thirties and for-
ties, being an age group of pregnancy more common
these days than for our ancestors. We assume that the
explanation for not seeing this in pregnancy nearly as
frequently as in the non-pregnant population is that
the simple cyst is essentially a degenerative change
in the breast, in direct contrast to what is happen-
ing as a consequence of pregnancy. Galactocoeles are
more common in pregnancy and present as the same
spherical shape with a smooth surface as does the
simple cyst. The diagnosis, for both, is confirmed by
needle puncture and aspiration.

m Abscess

Abscesses are more common in the lactating
woman than the pregnant one. Usually they do not
present a diagnostic problem, owing to their gen-
eral systemic upset, localised pain, tenderness and
redness of the overlying skin, and, usually, the sign
of fluctuance. The main difficulty is in determin-
ing whether it is an abscess, or (the not much less
painful) mastitis. Yet even if an abscess is mistaken
for mastitis and nothing is done other than to pre-
scribe antibiotics, the abscess may become partially
treated in any case and become better defined, so
that one is left with a clear decision to aspirate or
drain it in an operation.

m Carcinoma (Fig. 1)

This is a disastrous diagnosis for any young woman,
but in pregnancy it is doubly difficult. If the
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Figure 1 Mammogram of a breast carcinoma.

appropriate scan is requested or biopsy made in
good time, the prognosis is no worse than that for a
similar lesion occurring in a woman of similar age
who is not pregnant. The problem is that the irreg-
ular hard lump might be seen as being something
to do with the pregnancy, or mastitis, and the diag-
nosis could be missed. It should therefore be con-
sidered mandatory to take a careful account as to
what has happened to the breast and then to exam-
ine both breasts and both axillae thoroughly. In this
way, failure or delay in diagnosis may be avoided.
Referral to a breast specialist should be triggered by
the following findings:

slight asymmetry of the breasts;

a subtle dimpling of the skin;

m apparent inflammation but without the commensurate
tenderness;

nipple retraction;
an ill-defined lump.

m Useful website

www.breastcancercare.org.uk
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BREAST TENDERNESS IN
PREGNANCY AND THE
PUERPERIUM

Peter Frecker

Breast pain, of mild degree, is a very common symp-
tom during pregnancy and in the puerperium. As a
consequence, the clinician of first contact can usu-
ally be confident in reassuring the woman as to its
benign cause and with strategies for coping with it.
The breast surgeon, therefore, sees many women with
the benign breast change syndrome (BBC) but few
with breast pain due to the changes of pregnancy
and lactation. BBC is, by definition, not seen in preg-
nancy, but we recognise that the cycle of proliferative
and degenerative changes with a mild inflammation
has some parallels with what happens in pregnancy,
where it is all proliferative.

Some heavy-breasted woman may need advice as
to the type of support (bra) to wear given that the
pain, whatever the cause, is exacerbated by poor sup-
port of the breast. Others may need to be told about
engorgement of the breast and how to breast-feed
the baby.

m Sepsis

Mastitis is manifested by redness, swelling, and
oedema of the breast, together with fever and
tachycardia in severe cases. This is treated with
antibiotics. The woman should be encouraged to
continue breast-feeding the baby, perhaps express-
ing and discarding the milk from the infected side.
If an abscess develops, the pain is more intense and
exquisite tenderness may develop over the infected
area (Fig. 1). This can be managed by either serial
aspiration, with antibiotics, or by surgical drainage
under a general anaesthetic. It can be difficult for
the mother to continue to feed the baby during such
an episode.

An ultrasound scan of the breast may be help-
ful in distinguishing between mastitis and abscess.
A needle can be inserted, speculatively, to see
whether or not there is pus present. The mother,
who may have other young children, requires help
and continued attention from health professionals
during this difficult time.

Diabetic women can pose extra complications;
for example, it may be that they harbour an unusual

Figure 1 Breast abscess. Reproduced with kind permission from
Richard Sainsbury.

organism that leads to necrosis of the skin over a
part of the breast. Diabetic granulomatous mastop-
athy is a rare non-specific inflammatory condition,
characterised by pain and lumps and mimicking car-
cinoma. The diagnosis is made histologically usually
by a core biopsy that can be performed in an outpa-
tient clinic.

m Carcinoma

Breast cancer normally presents as a painless lump.
However, the breast in pregnancy and during lac-
tation is difficult to assess clinically, and there may
be breast pain and tenderness in addition to a car-
cinoma or actually caused by the malignancy, as in
inflammatory carcinoma. The assessment of the
breast with the usual means of imaging is also dif-
ficult, and, if suspicion remains, investigations must
be pursued. (See Box 2 in Breast/nipple discharge in
pregnancy.)

m Useful website

www.nhs.uk - Breast changes during and after
pregnancy.

BREAST/NIPPLE DISCHARGE IN
PREGNANCY

Peter Frecker

m Physiological

The function of the breast is to produce milk, and as
preparation for lactation occurs during the pregnancy,
discharge is to be expected. The breast specialist sees


http://www.nhs.uk

many young women with a trivial nipple discharge
who are not pregnant and, in the absence ofadefinitive
diagnosis (e.g. hyperprolactinaemia), would classify
this symptom as a variant of normal. This discharge
is from several ducts, typically bilateral, and clear
or slightly coloured. The differential diagnosis is
outlined in Box 1.

Box 1 Causes of breast/nipple
discharge in pregnancy

Intrinsic to pregnancy (physiological)

Skin disorders-eczema

Benign breast problems

+ duct ectasia

+ intraductal papilloma

m Malignancy

+ Paget’s disease of the nipple (carcinoma pre-
senting at the nipple)

+ ductal carcinoma in situ (may occur con-
currently with an invasive malignancy of the
breast)

m Duct ectasia

There is no particular association with pregnancy,
but this condition occurs in approximately 1 in
15 women at some time in their lives and is usually of
no more than a nuisance. However, acute severe sep-
sis around the nipple/areola complex can occur and
become a chronic problem in some women.

Ectasia is a term used to describe dilatation or
distension of a hollow organ. The primary problem
is a non-specific inflammatory condition labelled
periductal mastitis, which can be complicated by
secondary bacterial infection and enlargement,
or ectasia, of ducts. The condition is seen typi-
cally in women in their 30s and 40s, and there is
an association with smoking. The discharge is
from multiple ducts, usually bilateral, can be of
various colours, and, on occasions, be tinged with
blood.

Some of the women with this problem may have
nipple inversion as a consequence, or a possible
cause, of the problem. This inversion may interfere
with the woman’ ability to breast-feed. Rarely, a fis-
tula will develop, or occur following a procedure to
drain an abscess, between a duct and an opening on
the areola, or beyond. The patient may complain of
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staining on the bra only, but close inspection will
reveal the opening of the mammillary fistula eccen-
tric to the nipple.

m Blood

A persistent blood-stained discharge, unilaterally,
raises the possibility of ductal carcinoma in situ
(DCIS) or actual invasive carcinoma. It is important
to ascertain the exact nature of the discharge. It can
be almost black in duct ectasia, while in DCIS it is
usually bright red and persistent.

A phenomenon that is seen rarely, and for which
there is no good explanation among primiparous
women, is copious discharge of blood, bilaterally,
towards the end of pregnancy and in the puerperium.
Investigation is required, but very often no serious
pathology is found.

A further cause of a blood-stained nipple dis-
charge unilaterally is intraductal papilloma (Fig. 1).
This is a benign polypoid lesion, which may be
visualised on the wall of a duct close to the nipple,
on a scan.

The woman presenting with discharge of blood
needs to be examined with these diagnoses in mind.
If a mass is found on examination, this should be
investigated in the usual way (Box 2). If there is
no associated mass, then some form of imaging is
required. Ultrasound scanning can be diagnostic
and mammograms, with protection of the fetus as
necessary, can be undertaken. If these investigations
are normal, then any diagnostic biopsies, for final
confirmation of a benign pathology, can usually be
delayed until after parturition. Applying some of the
discharge to slides for cytology may provide further
reassurance in the interim.

Figure | Histological picture showing an intraductal papilloma.
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Box 2 Breast/nipple discharge:
establishing a diagnosis

m History
m Clinical examination
m Cytology of the discharge
m Ultrasound scan and/or mammogram
m |f there is a mass lesion:
+ fine-needle aspiration for cytology
+ core hiopsy
+ excision biopsy

Nipple discharge of blood requires referral to a
breast specialist. Rarely, both intraductal papilloma
and DCIS can present with persistent, clear discharge.

m Paget’s disease

This is carcinoma presenting at the nipple (Fig. 2).
The usual presentation is of an unhealed ulcer, the
erosive lesion not having been noticed, and in some
cases the complaint may be of a slight discharge,
with or without blood. Close examination leads the
clinician to imaging and nipple biopsy. The main
differential diagnosis is eczema, the distinguishing
features being that this much more common benign

Figure 2 Paget's disease of the nipple.

problem is usually bilateral and affects the periare-
olar area rather than the nipple itself. It is usually
associated with itching and florid inflammation. The
patient with eczema may also present complaining
of nipple discharge because she has noticed staining
on the bra, which is actually due to serum ‘leaking’
from the rash, and has not made the link between
that and the irritation.

BREATHLESSNESS IN PREGNANCY:
CARDIAC CAUSES

Abhishek Joshi and Sandy Gupta

m [ntroduction

Breathlessness is a common complaint in pregnancy,
and is most often caused by maternal physiological
changes. There are other simple, non-cardiac, causes
for shortness of breath in pregnant women, such as
iron deficiency anaemia and exacerbation of under-
lying respiratory conditions. However, shortness of
breath in association with any of the following con-
ditions should arouse suspicions of an underlying
cardiac pathology:

m orthopnoea - breathlessness when lying flat;

m paroxysmal nocturnal dyspnoea - sudden onset of breath-
lessness at night;

m dysrhythmia-erratic heart rhythm;

m newly identified heart murmur.

Cardiomyopathies and congenital heart dis-
ease constitute two of the main life-threatening
conditions for the mother and her baby12 (Fig. 1).
Acquired heart disease, such as rheumatic heart dis-
ease in pregnancy, is uncommon in the UK but may
be arelevant in some populations.

m Cardiomyopathies

Cardiomyopathy in pregnancy mainly comprises
three types: peripartum, dilated, and hypertrophic.
While dilated and hypertrophic cardiomyopathies
may affect anyone and present at any time, includ-
ing during pregnancy, peripartum cardiomyopathy
occurs more often in women of Afro-Caribbean ori-
gin and during the last trimester of pregnancy or in
the first 6 weeks postpartum.



BREATHLESSNESS IN PREGNANCY: CARDIAC CAUSES 73

Congenital heart disease

Pulmonary hypertension (PHT)

Right or left ventricular hypertrophy
Infective endocarditis

Thrombosed aortic or tricuspid valve
Mitral stenosis or valve disease
Myocarditis or myocardial fibrosis
Other cardiomyopathy

Peripartum cardiomyopathy

Sudden adult death syndrome (SADS)
Ischaemic heart disease (no Ml)
Myocardial infarction (MI)

Aortic dissection

Figure 7 Frequency of causes of maternal death in UK 2006-2008.1

Peripartum cardiomyopathy (PPCM)

This is a non-hereditary cause of cardiomyopathy.
It is rare, but with great geographical variation in
incidence (from 1:300 to 1:4000 pregnancies).3
There are a number of disparate diagnostic criteria
(see Table 1). Predisposing factors appear to be fam-
ily history of the disease, multiparity, multiple child
births, teen pregnancy or advanced age of mother,
ethnicity, smoking, diabetes, hypertension, pre-
eclampsia, and prolonged use ofbeta-blockers. Data
for prognosis in Europe is sparse, but worldwide
prognosis appears to vary geographically. Between
20 and 40 per cent of women return to normal car-
diac function, although mortality can be as high as
28 per cent after 2 years.

The pathophysiology of PPCM is not fully eluci-
dated, but recent work has suggested that the nurs-
ing hormone prolactin may play a role.3 Oxidative
stress in the context of pregnancy appears to lead
to the production of 16-kilodalton prolactin, which
has been described as having direct cardiotoxic
effects in animal models. Further work has focussed
on the anti-angiogenic effect of the postpartum pla-
centa. Other putative mechanisms of PPCM include
viral illnesses and inflammatory and autoimmune

10 12

Symptoms of breathlessness, orthopnoea, and
paroxysmal nocturnal dyspnoea, along with abdom-
inal pain from hepatic congestion, dizziness, and
palpitations, usually develop in the 4 months after
delivery, although 10 per cent may present in the
final month of gravidum. Clinical signs may vary, but
are usually consistent with congestive cardiac failure.

Electrocardiography is usually abnormal, with
almost all (96 per cent) of patients exhibiting
abnormal ST-T segments, and with two thirds
showing left ventricular hypertrophy by voltage
criteria. Serum brain naturetic peptide (BNP) is
elevated. Echocardiography is mandatory to iden-
tify cardiac dysfunction. More recently, cardiac
magnetic resonance imaging (CMR) has been used
in determining chamber size and cardiac function
and in identifying other aetiologies.

Recovery of cardiac function is common in
patients with PPCM, and treatment focuses ini-
tially on supportive measures. Treatment of heart
failure after delivery should follow usual therapeutic
guidelines. Pharmacological management during
pregnancy should take into account recommenda-
tions for avoiding fetal harm. For severe, critically
ill patients, mechanical support with left ventricular
assist devices and progression to cardiac transplant
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Table | Pregnancy-related risks for women with congenital heart disease by specific lesion (Modified and reproduced with permission from
Uebing etal. 2006)6

Lesion

Low-risk lesions

Ventricular septal
defects

Atrial septal defects
unoperated)

Coarctation (repaired)

Tetralogy of Fallot

Moderate-risk lesions
Mitral stenosis

Aortic stenosis

Exclude before pregnancy

Pulmonary arterial hypertension

Pulmonary arterial hypertension

Ventricular dysfunction

Recoarctation

Aneurysm formation at site of
repair (MRI)

Associated lesion, such as
bicuspid aortic valve (with

or without aortic stenosis or
aortic regurgitation), ascending
aortopathy

Systemic hypertension
Ventricular dysfunction

Severe right ventricular outflow
tract obstruction

Severe pulmonary regurgitation

Right ventricular dysfunction
DiGeorge syndrome

Severe stenosis
Pulmonary venous hypertension

Severe stenosis (peak
pressure gradient on Doppler
ultrasonography >80 mmHg,
ST segment depression,
symptoms)

Left ventricular dysfunction

Potential hazards

Arrhythmias
Endocarditis (unoperated
or residual defect)
Arrhythmias

Thromboembolic events

Pre-eclampsia (coarctation is
the only congenital heart lesion
known as an independent
predictor of pre-eclampsia)

Aortic dissection

Congestive heart failure

Endarteritis

Arrhythmias

Right ventricular failure

Endocarditis

Atrial fibrillation
Thromboembolic events
Pulmonary oedema

Arrhythmias

Angina

Endocarditis
Left ventricular failure
Endocarditis

Recommended treatment during
pregnancy and peripartum

Antibiotic prophylaxis for unoperated or
residual defect

Thromboprophylaxis, if bed rest is
required

Consider low-dose aspirin during
pregnancy

Beta-blockers, if necessary, to control
systemic blood pressure

Consider elective caesarean section
before term in case of aortic aneurysm
formation or uncontrollable systemic
hypertension

Antibiotic prophylaxis

Consider preterm delivery in the rare
case of right ventricular failure

Antibiotic prophylaxis

Beta-blockers

Low-dose aspirin

Consider bed rest during third trimester
with additional thromboprophylaxis
Antibiotic prophylaxis

Bed rest during third trimester with
thromboprophylaxis

Consider balloon aortic valvotomy (for
severe symptomatic valvar stenosis) or
preterm caesarean section if cardiac
decompensation ensues (bypass surgery
carries 20% risk of fetal death)

Antibiotic prophylaxis



Table / Continued

Lesion Exclude before pregnancy

Fontan-type Ventricular dysfunction

circulation

Arrhythmias

Heart failure (NYHA >11)

Potential hazards

Heart failure

Arrhythmias

Thromboembolic complications
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Recommended treatment during
pregnancy and peripartum

Consider anticoagulation with low-
molecular-weight heparin and aspirin
throughout pregnancy

Maintain sufficient filling pressures and
avoid dehydration during delivery

Antibiotic prophylaxis

Endocarditis

High-risk lesions

Marfan syndrome Aortic root dilatation >4cm

Eisenmenger
syndrome; other
pulmonary arterial
hypertension

Ventricular dysfunction

Arrhythmias

Heart failure

Type A dissection of aorta

30-50% risk of death related
to pregnancy

Arrhythmias

Beta-blockers in all patients

Elective caesarean section when aortic
root >45 mm («35 weeks' gestation)

Therapeutic termination should be
offered

If pregnancy continues, close
cardiovascular monitoring, early bed
rest and pulmonary vasodilator therapy
with supplemental oxygen should be
considered

Close monitoring necessary for 10 days
postpartum

Endocarditis for
Eisenmenger syndrome

II, magnetic resonance imaging; NYHA, New York Heart Association

may be considered, although there are no reliable
data on their use in PPCM. Recent studies support-
ing the use of bromocriptine to reduce the action of
prolactin in its suggested role in PPCM have shown
some promising results, but the therapy will require
further evaluation.

If ejection fraction (EF) does not normalise,
further pregnancies should be discouraged. PPCM
carries a recurrence risk of 30-50 per cent, even in
women with normalisation of cardiac function.

Dilated cardiomyopathy (DCM)

DCM is symptomatic heart failure with left ventricu-
lar dilatation and systolic dysfunction; it has no iden-
tifiable cause. It is distinguished from PPCM by the
timing of onset, and may pre-exist but be unmasked
by pregnancy. It is poorly tolerated in pregnancy,
and often deteriorates. The risk of maternal death
is 7 per cent if the patient is in the New York Heart
Association (NYHA) functional classification >11.
An EF of <40 per cent (normal range: >55 per cent)

is classed ‘high risk’ and should be managed in a
tertiary centre. An EF of <20 per cent carries a high
risk of maternal death, and termination of pregnancy
should be discussed.4

Hypertrophic cardiomyopathy (HCM)

Women with HCM usually tolerate pregnancy well,
as the left ventricle seems to adapt in a physiolog-
ical way.5 This is especially advantageous in this
condition, where the left ventricular cavity dimen-
sions tend to be small. Women with a murmur
and an increased gradient across the left ventricu-
lar outflow tract may present for the first time in
pregnancy.

Maternal death is uncommon, and there is no
evidence to suggest the risk of sudden death is
increased by pregnancy.l However, considerable
distress may be caused by the diagnosis and by
the genetic implications. The diagnostic echocar-
diogram, electrocardiogram (ECG), exercise test-
ing and ambulatory ECG monitoring, and genetic
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counselling are carried out as in the non-pregnant
patient.

Women with severe diastolic dysfunction may be
at risk of pulmonary congestion or even florid pul-
monary oedema. Beta-blockers should be continued
and a small dose of diuretic may help, but rest is rec-
ommended in conjunction with the beta-blocker in
order to prevent tachycardia.

Atrial fibrillation in women with HCM is
frequently managed with low-molecular-weight
heparin and beta-blockade. Cardioversion may
be considered if rate control fails, after excluding
thrombus in the left atrial appendage with a tran-
soesophageal echocardiogram.

Finally, the genetic risk should be discussed,
including the phenomenon of anticipation, which
determines an earlier onset and more severe form in
succeeding generations in some families.

Normal vaginal delivery with good analgesia and
a low threshold for forceps assistance is the safest
mode of delivery for the mother with any form of
cardiomyopathy, since it is associated with reduced
blood loss and less rapid haemodynamic changes in
comparison with caesarean section.

m Congenital heart disease

Congenital heart disease is the most common birth
defect in the world - about 1 per cent of newborns
around the world have congenital heart disease.
In the UK, approximately 250,000 adults have con-
genital heart disease, divided equally between the
sexes. Some have simple defects, such as small atrial
or ventricular septal defects that may remain clini-
cally silent until diagnosed on routine examination,
whereas others have complex abnormalities that
require surgical intervention for survival.

Fifty years ago, 90 per cent of this population
would not have reached adulthood. Advances in
cardiology and cardiac surgery have led to more
than 85 per cent of these infants surviving into
childbearing age, and the number is growing by
approximately 1600 new cases every year. These
women are at heightened risk of maternal and fetal
complications should they conceive. The medical
profession should, therefore, be aware of the clin-
ical presentations, diagnosis, and management of
the following conditions. The congenital cardiac
lesions in pregnancy can be broadly classified based
on the related risks for the pregnant women into

Box 1 Classification of congenital
heart disease by risk in pregnancy

Low-risk lesions

m Ventricular septal defect

m Atrial septal defects (unoperated)
m Coarctation repaired

m Tetralogy of Fallot repaired

Moderate-risk lesions
m Mitral stenosis

m Aortic stenosis

m Fontan-type circulation

High-risk lesions
m Marfan syndrome
m Eisenmenger syndrome

low-, moderate- and high-risk lesions (Box I).6The
ensuing discussion will focus on the clinical man-
ifestation and diagnosis of individual congenital
cardiac lesions. The management of pregnancy and
labour depends on the risk category of the patient
(Table 1).

Low-risk conditions

Ventricular septal defect

A small ventricular septal defect (VSD) with nor-
mal right-sided pressures confers no added risk in
pregnancy. Paradoxical embolism is not common in
VSD with a large pressure gradient across the defect.
Large defects causing pulmonary vascular disease
are discussed under pulmonary hypertension and
Eisenmenger syndrome/complex. In general, these
are low-risk lesions, although pre-eclampsia may be
more prevalent in women with VSD.

Unoperated atrial septal defect

Unoperated atrial septal defects (ASDs) are well tol-
erated in the presence of a normal pulmonary vas-
cular resistance. The pre-existing tendency to atrial
arrhythmia may increase with the rise in cardiac
output in pregnancy. The combination of a poten-
tial right-to-left shunt and the hypercoagulable
state of pregnancy increases the risk of paradoxi-
cal embolism, especially with rises in intrathoracic
pressure during labour. This also applies to pat-
ent foramen ovale. Prophylactic anticoagulation



with low-molecular-weight heparin is recommended
during periods of immobility.

Repaired coarctation of the aorta

In current-day practice almost all patients born with
coarctation of the aorta have the condition corrected
by early childhood. Pregnancy poses little risk in
repaired coarctation as long as there is no aneu-
rysm at the site of repair. This should be confirmed
by magnetic resonance imaging (MRI) or computed
tomography (CT) before conception.

Repaired tetralogy of Fallot

Tetralogy of Fallot is the most common cyanotic
congenital heart disease and was among the first
complex congenital defects to be successfully
repaired surgically. Most patients with tetralogy of
Fallot reaching adulthood have had their anomaly
repaired, and are currently asymptomatic and lead-
ing a near-normal life. Pregnancy is well tolerated
in this group of women; however, severe pulmonary
insufficiency may ensue and may cause decompen-
sation during pregnancy. This emphasises the need
to assess women with congenital heart disease -
even with a ‘successful’ repair - on aregular basis to
ensure that any cardiac lesions that might limit car-
diac reserve enough to complicate pregnancy can be
corrected before conception.

Moderate-risk conditions

Fontan-type circulation

The various forms of Fontan operation (Fig. 2) create
two separate circulations in series in the presence ofa
functionally univentricular heart. These patients are
therefore not cyanosed, but experience a long-term
low-output state and are at risk of ventricular failure
and atrial arrhythmia. They are generally anticoag-
ulated with warfarin, which should be converted
to full-dose, low-molecular-weight heparin for the
duration of pregnancy. Maternal outcome depends
on functional capacity and ventricular function,
which is more likely to be adequate if the single ven-
tricle is morphologically left. Patients with oxygen
saturation <85 per cent at rest, depressed ventricu-
lar function, and/Zor moderate to severe atrioven-
tricular (AV) regurgitation or with protein-losing
enteropathy should be counselled against pregnancy.
Without these factors, if the woman accepts a risk
of first-trimester fetal loss twice that of the general
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Figure 2 The total cavopulmonary connection variant of the Fontan
operation for a single functional ventricle. The superior vena cava
(SVC) and inferior vena cava (IVC; via a conduit) are connected
directly to the right pulmonary artery and the main pulmonary artery
ligated. The ventricle supports the systemic circulation and there is
no mixing. A rudimentary second ventricle can be seen. Ao, aorta;
LV, left ventricle; PA, pulmonary artery; PVA, pulmonary venous
atrium; RV, right ventricle.

population, then there is no reason to advise against
pregnancy, as was typically done in the past.7

Mitral stenosis

The commonest chronic rheumatic valvular lesion in
pregnancy in the UK is mitral stenosis, particularly in
the immigrant population from the Indian subconti-
nent, China, Eastern Europe, and East African coun-
tries. Since rheumatic mitral stenosis can remain
silent up until the third decade, symptoms may often
first appear during pregnancy. Congenital fusion of
the commissures, or ‘parachute mitral valve) and left
atrial myxoma are other causes of mitral stenosis
during pregnancy.

Haemodynamic abnormalities in a pregnant
woman with mitral stenosis include elevated left
atrial, pulmonary venous, and arterial pressures,
which is a function of valve area and flow across the
valve. The maternal complications include pulmonary
oedema, pulmonary hypertension, and right ven-
tricular failure. Tachycardia that may be precipitated
by exercise, fever, or emotional stress may decrease
the diastolic left ventricular filling time and further
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elevate left atrial pressure, reducing the cardiac out-
put. The potential end result is biventricular failure.
The elevated atrial pressures, and pregnancy per se,
may also predispose pregnant women to developing
atrial arrhythmias, which may have unfavourable
effects further leading to pulmonary oedema.

If possible, pregnancy should be deferred until
definitive treatment of the stenosis is undertaken.

Pregnant women with mitral stenosis present
with symptoms of both left and right ventricular
failure, depending on the severity and duration of
the valvular disease. Symptoms of left-sided heart
failure are more common and include orthopnoea,
paroxysmal nocturnal dyspnoea, and exertional
dyspnoea. Unless the patient has long-standing
valve disease, symptoms of right ventricular failure
are less common and include peripheral oedema
and ascites, which in pregnancy can be difficult to
recognise.

Careful examination by listening specifically for
an opening snap and a diastolic rumbling murmur
with presystolic accentuation, which are character-
istic auscultatory findings in mitral stenosis, may be
rewarding. The presence of elevated jugular venous
pressure, hepatomegaly, a loud pulmonary compo-
nent of the second heart sound, and right ventricu-
lar heave on examination also support a diagnosis of
mitral stenosis. Many pregnant women with mitral
stenosis may present with atrial fibrillation or cardiac
failure.4

Transthoracic echocardiography is the diagnostic
modality of choice for evaluation of mitral stenosis in
pregnant women. It may confirm the diagnosis and
help determine the severity of the stenosis. In addi-
tion, the echocardiogram allows assessment of pul-
monary pressures, right ventricular function, mitral
regurgitation, other valves, and the configuration
of the subvalvular apparatus, which is important in
determining the success of percutaneous mitral bal-
loon valvuloplasty. Invasive diagnostic testing, such
as right heart catheterisation, is seldom warranted.

When symptoms occur, or pulmonary artery
pressures exceed 50 mmHg, the patient’s activity
should be limited and beta-blockers used to reduce
heart rate. Low-dose diuretics may help if symp-
toms persist. Patients with paroxysmal or persistent
atrial fibrillation, severe left ventricular dysfunction,
ventricular thrombus, or prior embolus should be
anticoagulated.

In patients with raised pulmonary artery pres-
sures and severe symptoms despite optimal medical

management, percutaneous mitral commissurotomy
may be indicated after 20 weeks of pregnancy.

Aortic stenosis

Symptomatic aortic valve disease is less common
than mitral valve disease in pregnant women. In the
UK, congenital aortic stenosis secondary to a bicus-
pid aortic valve appears to be the predominant cause.
In contrast, rheumatic heart disease is the most com-
mon cause in developing countries and the ethnic
population in the UK. During pregnancy, women with
bicuspid aortic valves are at risk for aortic dissection
related to the hormonal effects on connective tissue.

The pressure gradient across the aortic valve is
responsible for the haemodynamic changes in aor-
tic stenosis. The increase in left ventricular systolic
pressure needed to maintain sufficient pressure in
arterial circulation leads to increased stress on the
ventricular wall. To compensate for this, left ven-
tricular hypertrophy develops, which can result in
diastolic dysfunction, fibrosis, diminished coronary
flow reserve, and late systolic failure.

An increase in stroke volume and a fall in periph-
eral resistance are largely responsible for the increase
in the gradient across the aortic valve. The clini-
cal consequences of the increased aortic gradient
depend on the degree of pre-existing left ventricular
hypertrophy and left ventricular systolic function.
When compensatory changes in the left ventricle
are inadequate to meet the demands imposed by the
need for increased cardiac output late in pregnancy,
symptoms develop. This usually occurs with moder-
ate to severe aortic stenosis.

Clinical presentation and symptoms depend on
the degree of aortic stenosis. Women with aortic valve
areas >1.0 cm2tolerate pregnancy well and are asymp-
tomatic. Women with more severe aortic stenosis may
have symptoms of left-sided heart failure, which may
manifest primarily as exertional dyspnoea. Blackout
and near-fainting pre-syncope are rare, and pulmo-
nary oedema is even more unusual.

As symptoms of aortic stenosis may resemble
those of normal pregnancy, clinicians may be mis-
led. Physical findings vary with the severity of the
disease. The left ventricular impulse is sustained
and displaced laterally. A systolic ejection murmur
is heard along the right sternal border and radiates
toward the carotid arteries and a systolic ejection
click may be heard. A fourth heart sound may be
present, suggesting abnormal diastolic function.
The presence of slow rising pulse and narrow pulse



pressure (difference between systolic and dias-
tolic blood pressure) suggests haemodynamically
significant aortic stenosis.

Diagnosis can be confirmed with echocardi-
ography. The aortic gradient and valve area can
be calculated by Doppler flow studies. In addi-
tion, echocardiography can detect left ventricular
hypertrophy. Estimation of EF and left ventricular
dimensions may be useful in predicting outcome
during pregnancy, labour, and delivery. Exercise
testing in asymptomatic women confirms freedom
from symptoms, blood pressure response, and
the propensity to arrhythmia. Women with an EF
<55 per cent are at high risk for developing heart
failure during pregnancy. Cardiac catheterisation
is indicated if the clinical picture is consistent
with severe aortic stenosis, if non-invasive data are
inconclusive, and if percutaneous balloon valvu-
loplasty is required. Fetal echocardiography is indi-
cated if the mother has congenital aortic stenosis,
since the risk that the fetus has similar anomalies is
about 15 per cent.

Asymptomatic patients without left ventricular
dilatation or hypertrophy and with normal exercise
tolerance are safe to proceed with pregnancy. Those
with symptoms, impaired left ventricular function,
or a pathological exercise test should be counselled
against pregnancy until definitive treatment.

Pregnancy in the presence of symptomatic aortic
stenosis carries a 10 per cent risk of heart failure and
a 25 per cent risk of adverse pregnancy outcomes.
Treatment is initially with rest and traditional man-
agement of heart failure symptoms. Patients who
are increasingly symptomatic, especially in the sec-
ond half of pregnancy, may undergo percutaneous
valvuloplasty.

In severe, symptomatic patients, or those with
heart failure, elective caesarean section under general
anaesthetic is preferred. Otherwise, vaginal delivery
avoids the complications of peripheral vasodilation
in the context of a fixed cardiac output.

High-risk lesions

Marfan syndrome

Marfan syndrome in pregnant women with normal
aortic root carries a 1 per cent risk of aortic dissec-
tion; this risk is tenfold with an aortic root diameter
>4 cm. The main maternal risk in Marfan syndrome
is type A aortic dissection, repair of which carries a
22 per cent maternal mortality. Patients with family
history, cardiac involvement, and aortic root >4 cm
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diameter or a rapidly dilating aorta are at high
risk of dissection and should be advised against
pregnancy.8

Those who elect to proceed with pregnancy
should be treated with beta-blockers and undergo
elective caesarean section.

Aortic dissection can occur without pre-existing
disease in pregnancy, probably because of the hor-
monal changes and increased cardiovascular stress of
pregnancy. Bicuspid aortic valve with dilated aortic
root may also be a risk factor for aortic dissection in
pregnancy, with similar histological findings to that
of Marfan syndrome.

Patients with Marfan syndrome may also experi-
ence mitral valve regurgitation, and subsequent heart
failure and supraventricular tachycardias.

Pulmonary hypertension and Eisenmenger syndrome
Pulmonary hypertension can be primary or caused by
disease of the lung or left heart. Pulmonary hyperten-
sion caused by congenital heart disease and shunts is
called Eisenmenger syndrome. Pulmonary hyperten-
sion of any cause carries a high risk of maternal death
(up to 50 per cent in some studies).9Maternal death is
due to pulmonary hypertensive crises, refractory right
heart failure, or pulmonary thrombosis.

Women should be advised against pregnancy.4
Laparoscopic sterilisation may be considered but not
without significant risk. The progesterone subdermal
implant is at least as effective as sterilisation without
any added cardiovascular risk. In the event of preg-
nancy, therapeutic termination should be offered in a
tertiary centre. Women who elect to continue should
be referred to a specialist centre.

Antenatal care

The level of antenatal care and monitoring should
be determined prior to conception or as soon as
pregnancy is confirmed. The main management
recommendations for individual cardiac lesions are
summarised in Table 1.

General obstetricians based in a district general
hospital in the UK on average only ever see a few
patients with moderate to severe congenital heart
disease; therefore, these patients should be referred
to a specialist centre for counselling. Moderate- to
high-risk patients should ideally be managed in a ter-
tiary multidisciplinary setup with 24-hour access to a
cardiologist, anaesthetist, obstetrician, and neonatolo-
gist. Low-risk patients may continue with their ante-
natal care locally, taking into consideration specialist
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recommendations (Table 1). The patient should be
involved in the decision-making process and under-
stand the ‘minimal risk’ approach. Some patients may
benefit from hospitalisation during the third trimes-
ter of pregnancy for bed rest, closer cardiovascular
monitoring, and for oxygen therapy (in patients with
cyanotic heart disease). Patients admitted for bed rest
should receive appropriate thromboprophylaxis with
low-molecular-weight heparin.

Anticoagulation in pregnancy and labour
Women with congenital heart disease are at height-
ened risk of thromboembolic events secondary to
chronic or recurrent arrhythmia, sluggish blood flow,
or metallic heart-valve prostheses. The risk ofthrom-
boembolism is elevated 6-fold during pregnancy and
11-fold in the puerperium;1 therefore, achieving
adequate anticoagulation is important. However, this
is not without risk, and is associated with substantial
maternal and fetal complications. Warfarin, an effec-
tive oral anticoagulant, crosses the placenta and thus
carries major risks for the fetus. In contrast, heparin
does not cross the placenta and is, therefore, safe.
However, it is reported to be less effective for
thromboprophylaxis, particularly in women with
metallic valve prosthesis. Any advice on anticoag-
ulant treatment during pregnancy must weigh the
risks and benefits for both mother and fetus, and
decisions regarding treatment should be made jointly
with parents.
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BREATHLESSNESS IN PREGNANCY:
RESPIRATORY CAUSES

Simon Quantrill

m [ntroduction

Breathlessness in pregnancy is usually due to physi-
ological changes and less commonly to other condi-
tions. The incidence of these conditions in pregnancy
is difficult to estimate owing to a lack of relevant
studies. Breathlessness, which is the sensation of dif-
ficulty in breathing, should be distinguished from
tachypnoea, which is an increased respiratory rate.
Respiratory rate is crucial to assessing the severity
of illness and is often poorly noted by clinicians.
Cyanosis is unreliable as a marker of hypoxia, par-
ticularly in pregnancy, where there is likely to be a
degree of anaemia.
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m Causes of breathlessness

Table 1 lists those causes of breathlessness in preg-
nancy most likely to be encountered or which are
well recognised as specific complications of preg-
nancy, but are rare, such as amniotic fluid embolism.
When assessing the breathless pregnant patient, the
approach should be similar to that undertaken in
the non-pregnant patient, as most potential causes
are the same. It is helpful to divide these causes into
physiological, upper airways, respiratory, chest wall,
cardiac (see Breathlessness in pregnancy: cardiac
causes), and metabolic.

Physiological

Physiological breathlessness usually starts in the first
or second trimester and increases in incidence as
gestation progresses. It occurs in 60-70 per cent of
pregnant women and is thus the norm. The main
diagnostic problem is in distinguishing between a
physiological cause and a more serious condition,

Table | Non-cardiac causes of breathlessness in pregnancy

Site Conditions

Physiological Physiological breathlessness of pregnancy
Dysfunctional breathing

Upper airways

such as those listed in Table 1. Physiological breath-
lessness of pregnancy is usually relatively mild, rarely
severe, and actually improves or at least does not
worsen as term approaches. Breathlessness at rest is
uncommon, and activities of daily living and exercise
tolerance are not usually affected.

Many studies have been conducted on changes
of lung function during pregnancy, with conflicting
results. These changes occur as a result of homeo-
stasis owing to the increasing need for oxygenation
of the growing fetus. The most significant and well-
documented alteration is of increased minute venti-
lation by 20-40 per cent (tidal volume x respiratory
rate) owing to a higher tidal volume. Respiratory
rate is not significantly altered or only very slightly
increased, so most of this higher tidal volume can
be ascribed to greater inspiratory effort. This in
turn is what leads to the sensation of breathlessness
through activation of chest wall proprioceptors and
may explain why patients sometimes complain of
difficulty getting air in’

Vocal cord dysfunction, nasal obstruction, anaphylaxis

Respiratory Obstructive airways disease, asthma, cystic fibrosis, bronchiectasis, COPD, obliterative bronchiolitis, allergic
bronchopulmonary aspergillosis & collapsed lung due to carcinoid tumour, lung cancer or a mucus plug:
Parenchymal and interstitial lung disease, pneumonia, aspiration pneumonitis, ALI/ARDS, extensive
tuberculosis, pulmonary metastases, sarcoidosis, drug-induced, lymphangioleiomyomatosis, lymphangitis
carcinomatosa, extrinsic allergic alveolitis, fibrosing alveolitis, COPD, simple pulmonary eosinophilia, COP,
usual interstitial pneumonia/non-specific pneumonia, pulmonary haemorrhage, vasculitis, e.g. Wegener's
granulomatosis, Churg-Strauss syndrome, drug induced
Vascular, pulmonary embolism, amniotic fluid embolism, pulmonary hypertension (primary and secondary),
sickle cell crisis
Pleural: pleural effusion, empyema, pneumothorax, ascites, pneumomediastinum

Chest wall Obesity
Kyphoscoliosis
Ankylosing spondylitis
Obesity hypoventilation syndrome / overlap syndrome
Neuromuscular disease, e.g. multiple sclerosis, polio, myasthenia gravis, diaphragmatic paralysis
Trauma: rib fractures

Metabolic Anaemia
Thyrotoxicosis

Acute or chronic renal failure
Metabolic acidosis/diabetic ketoacidosis
Systemic sepsis

AL, acute lung injury; ARDS, adult respiratory distress syndrome; COP, cryptogenic organising pneumonia; COPD, chronic
obstructive pulmonary disease.
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Chest X-ray and lung function tests are essen-
tial for excluding other causes of breathlessness, but
there is no specific diagnostic test for physiological
dyspnoea of pregnancy. The diagnosis is, therefore,
made on clinical grounds together with a normal
chest X-ray and lung function tests.

Dysfunctional breathing is common in young
women and hence would be expected to occur
commonly in pregnancy. Patients typically com-
plain of breathlessness, which appears to be out of
proportion to the clinical findings and their abil-
ity to perform activities of daily living. It occurs
at rest and while talking as well as during exercise.
Frequently there are unusual descriptions of dysp-
noea including ‘difficulty in taking a full breath’ or
a feeling of blockage in the chest’ Physical exami-
nation, as for physiological breathlessness of preg-
nancy, is normal apart from a possible increased
respiratory rate.

The term dysfunctional breathing covers a num-
ber of phenotypes (clinical manifestations) of which
hyperventilation is one of the best known. Although
these conditions are clearly not life threatening, they
may cause considerable distress to sufferers, who may
also have underlying psychological problems or psy-
chiatric illness.

-

Nasal obstruction (see Blocked nose in pregnancy)
due to rhinitis may occur in up to 30 per cent of preg-
nantwomen, as a result of mucosal oedema, hyperae-
mia, capillary congestion, and mucus hypersecretion,
which are caused by increased oestrogen levels. This
occurs mostly in the third trimester and may lead to
a sensation of breathlessness, particularly if severe.
Vocal cord dysfunction could also be grouped under
dysfunctional breathing and leads to similar descrip-
tions of breathlessness. However, this condition fre-
quently manifests as attacks of breathlessness and
may simulate asthma, with which it often coexists.
Around 10 per cent of all acute asthma admissions
may in fact be due to vocal cord dysfunction. It can
be diagnosed by clinical history, simple spirometry,
which shows a narrowed inspiratory flow-volume
loop, and laryngoscopy, which demonstrates adduc-
tion of the vocal cords on inspiration and sometimes
expiration. Examination may reveal frank stridor
or inspiratory wheeze on auscultation of the chest,
transmitted from the vocal cords, but is usually nor-
mal between attacks.

Obstructive airways disease

Asthma is by far the most common obstructive air-
ways disease likely to be encountered in pregnancy,
occurring in 0.4-7 per cent of women. The diagnosis
may be made for the first time in pregnancy, and the
clue if often an unexplained or recurrent chest infec-
tion. Itischaracterised by intermittent breathlessness
and wheeze, worse on exertion, which responds rap-
idly to inhaled beta- agonists. Examination reveals
widespread expiratory wheeze when uncontrolled or
during exacerbations. Diagnosis can be confirmed by
peak flow monitoring over a 2-week period, typically
revealing overall reduced peak flows and significant
variability. There is frequently diurnal variation,
with symptoms worsening at night or in the early
morning. Uncontrolled asthma is defined by any of
the following features: persistent troublesome symp-
toms, nocturnal symptoms, frequent use of inhaled
beta-agonists, exacerbations, and limitation of phys-
ical activity.

There is some evidence that asthmatic symptoms
worsen in one-third of patients, improve in one-third
and are unchanged in the remaining third during
pregnancy. However, it is also known that more than
one-third of women reduce the use of their inhaled
corticosteroids during pregnancy, which leads to an
increased need to use the emergency department
for this condition. Non-steroidal anti-inflammatory
drug (NSAID) usage may trigger or worsen asthma.

Allergic bronchopulmonary aspergillosis (ABPA)
isacomplication of asthma and a form of pulmonary
eosinophilia which results in pulmonary shadows
typically in the upper lobes, mucus plugging, and
lung or lobar collapse. Diagnosis is made by blood
tests (high specific IgE to aspergillus, positive asper-
gillus 1gG serology, blood eosinophilia higher than is
usual in asthmatics) and chest X-ray.

Cysticfibrosis and bronchiectasis are characterised
by frequent chest infections and increased cough with
viscous, discoloured sputum. Breathlessness occurs if
the disease is moderate or severe. Haemoptysis and
chest pain may occur during exacerbations, and there
is a greater frequency of pneumothorax, especially in
cystic fibrosis. Malabsorption with steatorrhoea is
common with cystic fibrosis, and sinusitis is common
to both conditions.

Auscultation usually reveals inspiratory crack-
les over the affected areas. The diagnosis can be
confirmed by chest X-ray, but high-resolution
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computerised tomography (HRCT) scanning may
be necessary for some cases of cystic fibrosis and is
the investigation of choice for suspected bronchiec-
tasis. This investigation may be necessary in preg-
nancy, but may be deferred if the immediate clinical
management is unlikely to be significantly altered by
the result.

Chronic obstructive pulmonary disease (COPD)
can develop only with a smoking history of a mini-
mum of 20 pack-years (number of cigarettes smoked
per day multiplied by number of years smoked,
divided by 20), and so is most likely to occur in preg-
nant women who are older than 35 years of age. The
main symptom is breathlessness on exertion with
reduced exercise tolerance. It may be accompanied by
a cough with morning sputum production (chronic
bronchitis). Examination may reveal reduced breath
sounds generally or wheeze during exacerbations.
Although confined to older women, this condition
is very common, accounting for more admissions to
hospital than any other respiratory disease. It often
goes undetected as lung function (FEV1, see Lung
function section below) can decline significantly
before symptoms develop. Spirometry is, therefore,
the cornerstone of diagnosis, while chest X-ray may
be normal or reveal only hyperexpanded lungs.

Obliterative bronchiolitis is a relatively uncommon
condition that is difficult to diagnose. Clinical and
radiological features may be indistinguishable from
asthma, with small airways obstruction, and there
may be a history of childhood respiratory illness.

Parenchymal and interstitial lung disease

Pneumonia does not occur more frequently in
pregnancy and usually presents as an acute illness
with a short history of breathlessness, cough, and
fever. There may be sputum production, pleuritic
chest pain, and a preceding history of sore throat,
cold, or influenza-like symptoms. Occasionally,
e.g. with mycoplasma pneumonia, the illness may
be of several weeks’ duration. Examination may
reveal increased respiratory rate, auscultatory crack-
les, or bronchial breathing. Diagnosis is confirmed
by chest X-ray, which shows consolidation (Fig. 1).
Pneumocystis pneumonia, which most often compli-
cates human immunodeficiency virus (HIV) disease,
usually presents with a several week history of dry
cough and worsening breathlessness. Chest X-ray
in this condition usually reveals bilateral interstitial
infiltrates, although it may be normal. Bronchoscopy

Figure 1 Pneumonia of the lingula lobe.

is often necessary to obtain specimens for cytological
analysis.

Aspiration pneumonitis is more common dur-
ing pregnancy due to the propensity for gastro-
oesophageal reflux, and can occur during labour or
during induction of general anaesthesia. The result
may be a clinical condition indistinguishable from
pneumonia resulting in respiratory failure owing to
acute lung injury or adult respiratory distress syn-
drome (ARDS).

Acute lung injury or ARDS occurs in 0.2-0.3 per
cent of pregnancies and may be caused by pneumo-
nia, aspiration pneumonitis, eclampsia, or amniotic
fluid embolism in pregnancy, with which the patient
will have presented initially. The diagnosis is sug-
gested by a deteriorating clinical condition and wors-
ening of chest X-ray consolidation throughout both
lung fields.

Tuberculosis (TB) may lead to breathlessness
when there is extensive bilateral involvement of lung
parenchyma. There may be a history of cough, spu-
tum, weight loss, haemoptysis and night sweats, fre-
quently with underlying risk factors, such as ethnicity
or family history. Sputum should be examined for
acid-fast bacilli and a chest X-ray performed, which
will show extensive consolidation (if the patient pre-
sented with breathlessness), often with cavitation.
If there is no sputum production, then bronchoscopy
is necessary to collect bronchial washings. Old TB
frequently leads to airflow obstruction indistinguish-
able from asthma or COPD.
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Pulmonary metastases, such as from choriocarci-
noma, are rare and easily diagnosed by chest X-ray,
which shows one or more nodules of varying size.
Symptoms usually occur when metastases are exten-
sive, and include breathlessness, cough, and haemop-
tysis, but chest auscultation will often be normal.
Choriocarcinoma may also cause pleural effusions
when pleural metastases are present.

Sarcoidosis is common in young women, espe-
cially of Afro-Caribbean origin in which it is often
more severe. It may cause breathlessness if there are
pulmonary infiltrates or, rarely, extensive mediastinal
lymphadenopathy compressing the main bronchi.
In such cases there may also be cough, weight loss,
and other organ involvement, such as skin or eyes.
Auscultation of the chest may be normal or reveal
inspiratory crackles or wheeze. There may be palpa-
ble lymphadenopathy and skin lesions. The diagno-
sis is suggested by chest X-ray in conjunction with
the clinical picture. Serum angiotensin-converting
enzyme may be raised but is not specific enough to
confirm the diagnosis and a biopsy is usually under-
taken, e.g. of bronchial mucosa by bronchoscopy, or
of mediastinal lymph glands by endobronchial ultra-
sound (EBUS).

Drug-induced interstitial lung disease may be
caused, for example, by nitrofurantoin or amiodar-
one. Nitrofurantoin, which is used for long-term
treatment of recurrent urinary tract infections,
can cause acute and chronic forms of interstitial
lung disease with severe life-threatening hypoxia.
Amiodarone, which is used in the treatment of car-
diac arrhythmias, can cause an acute pneumonitis
(incidence 0.1-0.5 per cent with a dose of 200 mg
daily) and subsequent pulmonary fibrosis (inci-
dence 0.1 per cent). It is more common with increas-
ing dose and duration of therapy. These conditions
usually present with breathlessness and dry cough.
Auscultation of the chest may reveal fine bibasal
inspiratory crackles.

Lymphangioleiomyomatosis is a rare condition,
but it occurs exclusively in young women of repro-
ductive age and should, therefore, be considered in
the differential diagnosis of breathlessness in preg-
nancy. Clinical manifestations include interstitial
lung disease, recurrent pneumothoraces, which may
be bilateral, and an association with tuberous scle-
rosis, which is often apparent. Chest auscultation
may be normal or reveal fine inspiratory crackles.
There is some evidence that lymphangioleiomyoma-
tosis worsens during pregnancy. Diagnosis may be

suspected clinically and with chest X-ray, but HRCT
scanning is needed for confirmation.

Lymphangitis carcinomatosa occurs in advanced
metastatic breast cancer, and can cause severe breath-
lessness and dry cough. As with drug-induced inter-
stitial lung disease, there may be profound hypoxia.

Extrinsic allergic alveolitis is relatively uncommon
and often associated with an identifiable trigger anti-
gen, such as inhalation of thermophilic Actinomycetes
spores in mouldy hay (farmers lung). Progressive
breathlessness, wheeze, and cough occur with pulmo-
nary infiltrates on chest X-ray, often in the upper lobes.

Usual interstitial pneumonia (UIP) and non-
specific interstitial pneumonia (NSIP) (formerly
known as ‘fibrosing alveolitis’) usually occur later in
life, but may be associated with autoimmune dis-
eases, which occur more frequently in young women,
such as rheumatoid disease, scleroderma, and sys-
temic lupus erythematosus, and should, therefore,
be considered in the differential diagnosis of breath-
lessness in pregnancy. Other rarer forms of intersti-
tial lung disease include acute interstitial pneumonia
and respiratory bronchiolitis interstitial lung disease.
Progressive breathlessness and cough are typical,
with bilateral, fine, mid-late inspiratory crackles on
auscultation. Finger clubbing may be present, but
is often absent in earlier and milder disease. Chest
X-ray usually shows peripheral bibasal intersti-
tial shadowing, but HRCT scanning is necessary to
define the type of disease and likely response to treat-
ment. Lung function testing, as with the other inter-
stitial lung diseases, reveals a reduced transfer factor
(diffusion capacity).

Cryptogenic organising pneumonia, a condition
more common than might be assumed, may also
be associated with the above autoimmune diseases,
and may present more acutely with breathlessness,
cough, and hypoxia. The parenchymal shadowing is
often more patchy than in UIP and NSIP. The chronic
nature of some of the above conditions may not nec-
essarily be compatible with pregnancy, although
some may have a relatively acute onset.

Vascular

Pulmonary embolus remains an important cause of
breathlessness that needs to be excluded. The risk of
pulmonary embolism (PE) in pregnancy is higher with
increasing age, body mass index, caesarean section,
family history of thromboembolism, thrombophilia,
previous thromboembolism, and pre-eclampsia.
Pregnancy itselfis also a major risk factor for venous
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thromboembolism, and PE remains one of the most
common causes of maternal death in the UK. PE may
present with breathlessness and chest pain, but also
may be asymptomatic: 40 per cent of patients with a
proximal deep vein thrombosis and no chest symp-
toms will have a positive ventilation/perfusion (V/Q)
scan. There may be tachycardia and hypotension in
more severe cases, and usually a degree of hypoxia.
Chest examination will usually be normal except for
an increased respiratory rate. Chest X-ray is impor-
tant in excluding other possible causes of breathless-
ness, and diagnosis is confirmed by V/Q scanning.
Computerised tomographic pulmonary angiography
(CTPA) may be needed for diagnosis when the V/Q
scan is inconclusive.

Amniotic fluid embolism is rare, occurring in
0.01-0.001 per cent of pregnancies, and presents
with sudden onset of breathlessness during labour or
within 30 minutes of delivery. There is cardiovascular
shock as well as disseminated intravascular coagula-
tion, and the mortality is 60-90 per cent, making it a
leading cause of maternal death.

Pulmonary hypertension is now classified into
(1) pulmonary arterial hypertension (idiopathic or
associated with collagen vascular disease; (2) pulmo-
nary hypertension associated with left-sided heart
disease; (3) pulmonary hypertension associated with
lung diseases and/or hypoxaemia, e.g.,, COPD and
sleep-disordered breathing; (4) chronic thromboem-
bolic pulmonary hypertension; and (5) pulmonary
hypertension with miscellaneous and unclear causes,
such as sarcoidosis. There may be ankle oedema
and other signs of right-sided heart failure, such as
a raised jugular venous pressure, right ventricular
heave, and a loud P2, but the onset and progression
are insidious, and the diagnosis is frequently missed
early in the course of the disease.

Pleural

Pleural effusion secondary to pneumonia or TB,
for example, may cause breathlessness, particularly
if moderate or large in size (Fig. 2). Rare causes of
pleural effusion in pregnancy include lymphangi-
oleiomyomatosis (chylothorax), choriocarcinoma,
breast carcinoma and other malignancies, and
ruptured diaphragm during labour. Chest exami-
nation reveals dullness to percussion and absent or
reduced breath sounds over the effusion. Small effu-
sions may be asymptomatic. It is debatable whether
labour itselfpredisposes to the development of pleu-
ral effusions. Studies of chest X-rays postpartum

Figure 2 Pleural effusion, left side.

revealed an increased number of effusions, but
when ultrasonography was used no increased inci-
dence was observed.

Empyema and pneumothorax are discussed else-
where with reference to non-cardiac causes of chest
pain (see Chest pain in pregnancy: non-cardiac
causes).

Chest wall

Obesity (body mass index >30) frequently leads

to breathlessness and reduced exercise toler-

ance. Examination may otherwise be normal.
Kyphoscoliosis, ankylosing spondylitis, and neuromus-
cular disorders may cause respiratory failure because
of abnormal lung mechanics or diaphragmatic
paralysis. Any patient with one of these conditions
complaining of breathlessness should have arterial
blood gases checked for evidence of hypoxia and
hypercapnia.

Splinting of the diaphragm may occur in ovarian
hyperstimulation syndrome (OHSS) and also with
gross polyhydramnios. Appropriate management
will depend on the severity of OHSS and the stage
of the pregnancy; see Amniotic fluid abnormalities.

Metabolic

Anaemia is common in pregnancy, but will usually
lead to reduced exercise tolerance and tiredness
rather than breathlessness as such. The conjunctivae
and nail beds should be examined and a note made
of general pallor; however, these signs are unreliable
and the blood haemoglobin level should always be
checked.
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Thyrotoxicosis may occasionally present with
breathlessness. Typical features include weight loss,
sweating, diarrhoea, irritability, tremor, tachycardia,
and eye signs. There may be a goitre on examination
of the neck. Diagnosis is confirmed by thyroid func-
tion testing.

Acute and chronic renal failure, metabolic acido-
sis, and systemic sepsis can cause breathlessness, but
the diagnosis should be apparent from the clinical
picture.

Usually the diagnosis of breathlessness in preg-
nancy can be made from the history and physical
examination, but a chest X-ray is essential to exclude
the more important conditions listed above. Many
chronic diseases affect fertility and consequently
occur uncommonly de novo in pregnancy. A focused
history should thus be obtained.

m History

History of presenting complaint
This should include:

m onset of symptoms in relation to timing of the pregnancy;

m duration, chronicity, nature and severity of breathless-
ness;

m exercise tolerance, especially in relation to activities of

daily living, e.g. climbing stairs;

presence or absence of cough, sputum or haemoptysis;

relief with inhalers;

palpitations;

chest pain;

weight loss, fevers, anorexia, malaise;

leg pain;

nasal and sinus problems;

sore throat, arthralgia and myalgia.

Past medical history
This should include:

m asthma, hay fever, eczema;

m TB, previous BCG (bacille Calmette—Guerin), cystic fibro-
sis, bronchiectasis, other lung disease;

m sarcoidosis, kyphoscoliosis, neuromuscular disease, heart
disease, recurrent urinary tract infections;

m malignancy (e.g. breast cancer), immunosuppression
(e.g. HIV positive);

m psychiatric illness;

m previous history of PE or thrombophilia.

Drug history

m Amiodarone, nitrofurantion, NSAIDs, and inhalers.

Psychological history
m Symptoms of anxiety or depression.

Family history

a

Clotting disorders, asthma, atopy, TB, lung cancer, and
sarcoidosis.

Social history

Ability to continue leading normal life, especially going to
work, climbing stairs, doing housework, carrying, shop-
ping.

Living in or travel to area of high TB prevalence, and con-
tact with TB.

m Exposure to allergens, e.g. pets, moulds, hay.
m Occupation, e.g. farmer, factory worker, teacher, and carer.

Physical examination

m Body mass index [M 1).
m General appearance-, confusion, sweating, tremor, pyrexia,

cyanosis, pallor, obesity, clubbing, lymphadenopathy, BCG
scar, goitre, exophthalmos, lid lag. These may reflect the
severity of the disease or point to potential aetiologies.
Cardiovascular: arrhythmia, low or high blood pressure,
raised jugular venous pressure (JVP), parasternal heave,
gallop rhythm, murmur, loud P2, pericardial rub, leg
oedema.

Respiratory: rate, effort, accessory muscle usage, kypho-
scoliosis, tracheal shift, dullness to percussion, wheeze,
bronchial breathing, reduced or absent breath sounds,
crackles.

Breast: lumps, although mammography, if indicated, may
be better than examination.

Neurological, muscle wasting, fasciculation, upper or
lower limb weakness, sensory loss, cerebellar signs.

Skin-, evidence of tuberous sclerosis, sarcoid or systemic
lupus erythematosus (SLE).

Investigations

Radiology

Concern is often raised by the patient, partner, or

other medical or non-medical staff regarding the

risk of ionising radiation to the growing fetus. The
potential adverse effects of radiation can be divided
into pregnancy loss (miscarriage, stillbirth), malfor-
mation, growth or developmental retardation, and
carcinogenesis. During the first 14 weeks after con-
ception, radiation-induced malformation, growth

restriction, and carcinogenesis do not occur, as the

embryo either survives undamaged or is resorbed.

Doses of ionising radiation for various radiological
investigations are shown in Table 2. It is debatable
which units of radiation to use, but the conversion
from one to the other is straightforward: 1rad = 0.01
gray (Gy) = 0.01 sievert (Sv).
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Table 2 Radiation dose from various radiological modalities

Radiological modality ~ Estimated fetal radiation dose (rads)

Chest X-ray 0.00007
Perfusion scan 0.175
Ventilation/perfusion 0.215
(VIQ)scan

CTPA <0.100
HRCT thorax 0.100
Conventional CT thorax 0.265

CT, computerised tomography; CTPA, computerised tomographic
pulmonary angiogram; HRCT, high-resolution computerised
tomography.

There is no evidence of any increased risk of preg-
nancy loss, malformation, or growth delay in doses
up to 5 rads. This is the equivalent of 71,000 chest
X-rays, 50 CTPAs, or 30 V/Q scans, figures worth
bearing in mind when considering and discussing
the need for these investigations with the pregnant
patient. It is possible that doses as low as 1to 2 rads
may increase the risk of childhood cancer such as
leukaemia by up to twice the baseline incidence,
though this is controversial. The American College of
Radiology state that radiological procedures should
be performed only in pregnancy if the result is nec-
essary for the care of the patient. When considering
any potential adverse effects to the fetus, the risks
of not performing important radiological investiga-
tions must be taken into account and conveyed to
the patient. It can be seen that, for most of the com-
mon tests, exposure to radiation is minimal. The tests
themselves are essential for arriving at a clear diag-
nosis that enables a proper management plan to be
instituted.

In the first instance, a chest X-ray is crucial to
diagnosing or excluding important respiratory con-
ditions such as pneumonia, pleural effusion, pneu-
mothorax, tuberculosis, and sarcoidosis (Figs 1
and 2). Without this simple investigation, it is
impossible to manage the patient correctly or make
any sensible assumptions about the cause of breath-
lessness. Similarly, V/Q scanning is essential to the
diagnosis of PE. CTPA is useful in the diagnosis of
PE when V/Q scanning shows only an intermediate
probability of PE and the clinical suspicion is inter-
mediate or high. HRCT is used in the diagnosis of
bronchiectasis and interstitial lung disease, but
could be avoided until the postpartum period if the
result is unlikely to change the immediate clinical
management of the condition.

Although the radiation dose from thoracic CT
scanning may be acceptable to the fetus, of greater
consideration might be the potential excess risk of
breast cancer to the pregnant woman herself. A dose
of 1rad may increase the lifetime risk of breast cancer
by as much as 14 per cent in exposed women younger
than 35 years old. CTPA delivers 2 to 3.5 rads to
each breast.

Lung function

The most important lung function tests - the forced
expiratory volume (amount blown out) in one sec-
ond (FEV1), and the FEV1/FVC ratio (FVC, forced
vital capacity, is the total volume of air the subject is
able to blow out in one manoeuvre) are unchanged
in pregnancy. Normal spirometry (FEV1, FVC, and
FEV1/FVC ratio) performed with a simple hand-held
spirometer (Fig. 3) should rule out any obstructive
lung disease (asthma, cystic fibrosis, bronchiectasis,
COPD) of sufficient severity to cause breathlessness,
although it may also be normal in well-controlled
asthma. Spirometry indicative of obstructive lung
disease is typified by a low FEV1/FVC ratio (<70 per
cent), low FEV1 (<80 per cent), and a characteristic
‘scooped out’ flow-volume curve, caused by obstruc-
tion to the small airways (Fig. 4).

Spirometry should be performed and interpreted
only by trained personnel, and one should be wary of
misleading computer printout diagnoses! Attention
should also be paid to the inspiratory flow-volume

Figure 3 Hand-held spirometer.
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Figure 4 Spirometry (flow/volume [FA] loop) showing results ot
several attempts, indicating good reliability (ex = expected).

loop, which may be significantly narrowed in cases
of vocal cord dysfunction. Peak flow recordings are
essential for the diagnosis of asthma and most useful
if measured over a period of at least 2 weeks.

More extensive lung function tests, such as dif-
fusion capacity (transfer factor) and static lung vol-
umes, which are useful in diagnosing and monitoring
interstitial lung disease, need to be performed in a
respiratory laboratory. Walking oximetry involves
asking a patient to walk for 6 minutes with a hand-
held oximeter attached to the finger. It is a useful test
in the diagnosis of unexplained breathlessness for
two reasons: (1) it demonstrates how far a patient can
walk in that time and with how many stops; and (2)
it shows whether there is any oxygen desaturation
during the test. In this way, an objective measure can
be determined of how far the patient can walk, and
whether or not there is any significant respiratory
disorder.

Blood tests

In the investigation of the pregnant patient with
excessive breathlessness, blood should be taken for
haemoglobin, white cell count, urea and electro-
lytes, D-dimers, and thyroid function tests. Negative
D-dimers effectively exclude a diagnosis of PE and
should obviate the need for V/Q scanning, but
D-dimers increase progressively until term and are,

therefore, of most use in early pregnancy. Positive
D-dimers are relatively non-specific and may be
raised with infections, for example.

Arterial blood gases should be taken in any
patient needing further investigation or suspected of
having a PE or pneumonia in particular, as signifi-
cant hypoxia (low PaO,) usually occurs in these con-
ditions. When interpreting the results, consideration
should be given to the fact that pO, increases and
pCO, decreases slightly in normal pregnancy with a
tendency towards mild alkalosis.

m When to refer the breathless pregnant
patient to a respiratory specialist

The following is a list of suggested criteria for refer-
ral to a respiratory specialist, when considering the
breathless pregnant patient:

unduly troublesome breathlessness;

worsening breathlessness;

acute breathlessness;

when a CT of the thorax is indicated;

when detailed lung function testing, such as diffusion

capacity, static lung volumes or walking oximetry, is
needed;
m uncertainty about performing or interpreting spirometry;
m abnormal chest X-ray or lung function result;
m uncertainty regarding diagnosis.

® Summary

Breathlessness in pregnancy is usually physiological
in nature, but can generally be distinguished from
more serious causes by taking a careful history,
performing a physical examination and a chest X-ray.
Simple lung function testing should be performed
where necessary, and is essential for diagnosing or
excluding important respiratory conditions.

m Further reading

Guidelines for the diagnosis and management
of asthma, COPD, pulmonary embolism,
TB, pneumonia, interstitial lung disease,
pleural disease and pneumothorax, www.
brit-thoracic.org.uk

Mallick S, Petkova D. Investigating suspected
pulmonary embolism during pregnancy.
Respir Med 2006; 100: 1682-87.

UpToDate. Wolters Kluwer Health, www.uptodate.
com
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CERVICAL CYTOLOGY, ABNORMAL

Linda Leitch-Devlin and Karina Reynolds

The cervical smear is an important test that screens
for premalignant disease of the cervix. This dis-
ease is caused by persistent infection with high-risk
human papilloma virus (HPV) types. Cervical cells
are collected from the cervical transformation zone.
Prior to puberty, the squamocolumnar junction is
located within the endocervical canal. As a result of
the hormonal changes at puberty, there is eversion of
the columnar epithelium towards the vagina. At the
same time, there is a change in the vaginal pH, which
becomes more acidic (pH 4-5). This stimulates ‘meta-
plasia’ whereby the columnar epithelium changes to
squamous epithelium. This area, essentially where
columnar cells have transformed to squamous cells,
is called the transformation zone. It is in this area
that most premalignant changes occur; therefore, it is
essential that the squamocolumnar junction be sam-
pled when taking a smear (Fig. 1). Squamocolumnar

Adolescent cervix

Squamocolumnar
junction

Figure 1 Development of transformation zone of the cervix.

Figure 2 Normal cervical cytology.
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junction visibility is classified in the following way:
completely visible, partially visible, not visible, as
transformation zone types 1, 2, and 3.

In 2003 NICE recommended that liquid-based
cytology (LBC) should be the method used for
processing cells within the National Health Service
Cervical Screening Programme (NHSCSP). There
are two technologies in use in the NHSCSP, namely
ThinPrep® and SurePath®. Sample takers need to be
familiar with their local technology in order to pre-
pare the sample appropriately. NHSCSP guidelines
recommend starting screening at the age of 25 years
and undertaking smears every 3 years until the age
of 50, and then every 5 years until the age of 65. This
reflects the rarity of cervical cancer below the age of
25 years.

Dyskaryosis is a cytological term essentially
meaning ‘abnormal’ (dys) ‘nuclei’ (karyosis). On
microscopy there is a change in the nuclear cytoplas-
mic ratio with an increase in the size of the nucleus
compared with the cytoplasm. Increased mitoses and
lobulation may also be seen (Figs 2 and 3).

Mature cervix

Transformation Squamocolumnar
zone junction

Figure 3 Severe dyskaryosis, change in the nuclear-cytoplasmic ratio.
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m Colposcopy referral recommendations

Abnormalities in cervical cytology include the
following.

Inadequate smear

The smear is considered to be inadequate in sev-
eral circumstances where definitive diagnosis is not
possible. The smear may be poorly prepared at the
point of collection (inappropriate sampling device,
scanty sampling, or air-dried), may be obscured by
blood or inflammatory cells, or may not contain the
right type or amount of cells (a slide that contains
too few cells or consists entirely of endocervical
cells). A repeat sample should not be taken within
three months of one reported as inadequate. After
three consecutive inadequate results, colposcopic
assessment is recommended. The rate of inadequate
smears has been dramatically reduced with the
implementation of LBC.

HPV implementation

In 2011 the Operating Framework for the NHS in
England recommended the adoption of HPV testing
as triage for women with mild and borderline screen-
ing reports and as a test of cure for women treated for
cervical abnormality (Fig. 4).

Borderline smear

Two categories of borderline change are identified
in cytology classification guidance published by the
NHSCSP in 2013 (Table 1). These are borderline
changes in squamous cells and borderline changes

Table | Classification of cervical cytology

Previous terminology
(BSCC198G)

New terminology

Borderline change Borderline change in squamous cells

Borderline change in endocervical cells
Mild dyskaryosis
Borderline change Low-grade dyskaryosis
with koilocytosis
Moderate dyskaryosis High-grade dyskaryosis (moderate)
Severe dyskaryosis High-grade dyskaryosis (severe)
Severe dyskaryosis
?Invasive

High-grade dyskaryosis/?invasive
squamous carcinoma

?Glandular neoplasia ?Glandular neoplasia of endocervical
type

?Glandular neoplasia (non-cervical)

in endocervical cells. In both categories the aim is
to identify cells where dyskaryosis cannot be defin-
itively excluded.

Premalignant disease

Women with cervical dyskaryosis are asymptomatic,
as premalignant disease of the cervix is a subclin-
ical condition. Symptoms and signs are suggestive
of invasive disease or coexisting conditions. Those
symptoms requiring investigation include vaginal
discharge and intermenstrual, postcoital, and post-
menopausal bleeding. The need to appropriately
manage symptomatic women under the age of 25 has
been recognised by Department of Health (DOH)
guidance 2010 (Fig. 5).

According to current NHSCSP guidelines, women
with borderline changes or low-grade dyskaryosis
and who are found to be positive for high-risk HPV
subtype should be seen and assessed in colposcopy,
but not necessarily treated. Women who do not have
high-risk HPV sub-types present remain on routine
recall.

Women with high-grade dyskaryosis, either mod-
erate or severe smears, should be referred for colpos-
copy. The degree of dyskaryosis (mild, moderate,
and severe) often correlates with the changes that
are found at histology (CIN 1, CIN 2, and CIN 3).
However, this is not always the case.

Cervical intraepithelial neoplasia (CIN) is a his-
tological diagnosis characterised by nuclear abnor-
malities (large abnormal nuclei and reduced cell
cytoplasm) as well as cellular disorganisation (loss
of cell stratification and maturation throughout the
thickness of the cervical epithelium) and increased
mitotic activity. The extent of the above features iden-
tifies the degree of CIN (Figs 6 and 7). If the mitoses
and immature cells are present only in the lower
one-third of the epithelium, the lesion is reported
as CIN 1, whereas involvement of the middle and
upper thirds as well is reported as CIN 2 and CIN 3,
respectively.

Prospective studies show that the spontaneous
regression rate of biopsy-proven CIN 1 ranges from
60 per cent to 85 per cent, with regression typically
occurring within a 2-year follow-up period. This
information has led to the recommendation that
patients diagnosed with CIN 1 do not necessarily
require treatment. If CIN 1is not treated, cytological
and colposcopic follow-up should be performed until
spontaneous regression has occurred or treatment is
required. If the lesions progress during follow-up or



Figure 4 Cervical screening protocol algorithm for HPV triage and test of cure protocol.

Bord, borderline; CGIN, cervical glandular intraepithelial neoplasia; CIN, cervical intraepithelial neoplasia; HPV, human papilloma virus; neg, negative; pos, positive; (2) used to denote hoth categories of negative result
(negative and ?glandular neoplasia [non-cervical]) or both categories of borderline result (borderline change in squamous cells and borderline change in endocervical cells); : colposcopy referral without HPV test.
Data from http://www.cancerscreening.nhs.uk/cervical/hpv-triage-test-flowchart-201407.pdf, with permission. (For management of untreated CIN 1, test of cure following treatment for CIN 1/2/3, and test of cure

following treatment for CGIN, see pages 2-4 of webpage.)
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Figure 5 ‘Clinical Practice Guidance for the Assessment of Young Women aged 20-24 with Abnormal Vaginal Bleeding'.

PCB, postcoital bleeding; IMB, intermenstrual bleeding; LMP, last menstrual period; OCP, oral contraceptive pill; GU medicine, genitourinary
medicine; STI, sexually transmitted infection. (Data from http://lwww.cancerscreening.nhs.uk/cervical/publications/doh-guidelines-young-

women.pdf, with permission under the Open Government licence v2.0).

Figure 6 Colposcopic appearance of CIN 3 after the application of
acetic acid.

persist at 2 years, treatment should be carried out.
While all grades of CIN have the potential to regress,
current guidelines recommend the treatment of CIN
2 and 3.

Colposcopy is a diagnostic tool, the definitive
diagnosis being made on histology of the colposcop-
ically directed biopsy.

Figure 7 Histological picture of CIN 3.

There are two main types of treatments:

Excisional treatments-, generally preferred are knife cone
biopsy, laser cone biopsy, large loop excision of the trans-
formation zone (LLETZ or loop). Hysterectomy is occasionally
required. With an excisional approach, the transformation
zone is completely removed and available for full histo-
logical assessment after treatment. In a ‘see-and-treat’


http://www.cancerscreening.nhs.uk/cervical/publications/doh-guidelines-young-
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?Glandular neoplasia of cervix

Refer for colpscopy

Abnormal cervix

Excision treatment

Normal cervix

Consider USS

Cold knife cone biopsy
and
hysteroscopy/D&C

Figure 8 Algorithm for glandular neoplasia on cervical cytology. D&C, dilatation and curettage; USS, ultrasound scan.

approach, the histological diagnosis will not be available
prior to treatment.

m Destructive treatments: including cryocautery, laser abla-
tion, and electrodiathermy cold coagulation. A histologi-
cal diagnosis is mandatory prior to treatment.

With the HPV test of cure, follow-up after treat-
ment consists of cytological screening with reflex
HPV type testing when the cytology is negative or
low grade. If HPV is positive, further colposcopic
assessment is required; however, if HPV is negative,
the woman will require a further smear in three years.

High-grade cervical glandular intraepithelial
neoplasia (CGIN) is a premalignant disease of the
cervix but is rarer than CIN. The incidence of glan-
dular neoplasia on cytology is in the order of0.05 per
cent of routine smears. This is a challenging disease,
given that cytological screening is unsatisfactory and
colposcopic features usually require expert inter-
pretation. The diagnosis is often made by chance
while treating CIN, as these conditions often coexist.
Fortunately, most cases of CGIN occur within 1 cm
of the squamocolumnar junction, but recurrence
rates are high (14 per cent), even when the treatment
margins are free of disease, as the condition is often
multifocal.

Treatment ranges from conservative (in selected
cases who wish to retain fertility) to hysterectomy.
Conservative options include conisation. On follow-
up, it is recommended that regular endocervical
cytology in addition to conventional cytology and
colposcopy should be performed.

It is important to emphasise that this type of
cervical cytological abnormality can be related to

disease higher in the genital tract, and this needs to
be considered depending on symptoms and colpo-
scopic findings (Fig. 8).

Malignant disease

The smear test is a screening test for premalignant
disease and not a diagnostic test for cervical cancer.
Cervical cytology from a cervix with an invasive
lesion often contains inflammatory cells only.

m Useful websites

British Society for Colposcopy and Cervical Path-
ology: www.bsccp.org.uk

Clinical Practice Guidance for the Assessment of
Young Women aged 20-24 with Abnormal
Vaginal Bleeding, 2010: http://www.can-
cerscreening.nhs.uk/cervical/publications/
doh-guidelines-young-women.pdf

NHS Cervical Screening Programme (NHSCSP):
www.cancerscreening.nhs.uk/cervicall

CERVICAL SWELLING
(CERVIX UTERI)

Sotiris Vimplis

The cervix uteri is the lower part of the uterus
(womb). This cylindrical-shaped muscular struc-
ture is about 3-5 cm in length and partly lies in the
upper vagina, extending behind the bladder and in
front of the rectum (Fig. 1). It is composed mainly
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Figure 1 Normal cervix showing a cervical ectropion.

of involuntary muscle superiorly and fibrous con-
nective tissue inferiorly. It is lined by squamous
epithelium on the ectocervix, and columnar epithe-
lium on the endocervix. The position of the squa-
mocolumnar junction varies depending on the age
of the woman. Likewise the size of the cervix var-
ies, increasing at puberty, during reproductive age,
and throughout pregnancy, and then reducing after
menopause.

Cervical swellings can be divided into the follow-
ing categories.

m Physiological (nabothian follicles)

Nabothian cysts represent a common cause of cer-
vical swelling (Fig. 2). These mucinous retention
cysts occur very frequently and are the result of
spontaneous ‘healing’ of cervical eversion by squa-
mous metaplasia, which covers over and obstructs
glands.
opaqgue, white or yellow lesions ranging from 2 mm

endocervical They are translucent or

to 10 mm in size.

They are usually asymptomatic and need no treat-
ment. They may very occasionally be problematic

Figure2 Nabothian follicle on the cervix.

if they grow very large, in which case they may be
treated with cautery or cryotherapy.

m Reactive

In non-infectious cervicitis, a swollen, erythema-
tous, and friable cervix with an associated puru-
lent endocervical discharge may develop. This may
be secondary to insults, such as chemical irrita-
tion, copper-containing intrauterine contraceptive
devices (IUCDs), inappropriate tampon use, pes-
saries, surgical instrumentation, and therapeutic
intervention.

Cervical stenosis can occur for a variety of rea-
sons, causing either a haematometra or a pyometra
and, consequently, the cervix may appear swollen
and oedematous. In older women, cervical stenosis
may be due to atrophy, but in younger women, cer-
vical scarring may result from trauma (lacerations
during labour or at the time of abortion) or surgery
(cone biopsy, cryotherapy, cervical cauterisation, or
radiation therapy for cervical cancer).

Note that the diagnosis of haematometra or
pyometra in an older woman should always suggest
the possibility of an associated malignancy. The diag-
nosis may be inferred from the patients history and
biopsy if necessary.

m Infective (bacterial, viral, and fungal)

Both acute and chronic cervical infections (acute
and chronic cervicitis) can result in some degree of
cervical swelling. The organisms most commonly
responsible for active inflammation in the cervix
include Candida albicans, Trichomonas vaginalis,
Chlamydia trachomatis, Neisseria gonorrhoeae, and
the herpes simplex virus. An acute inflamed cervix
is swollen and red, often with a mucopurulent plug
exuding from the external os; with herpes it can also
become necrotic. Diagnosis is confirmed by taking
appropriate swabs from the vagina and endocervi-
cal canal.

Cervical warts (Fig. 3) are an uncommon finding
and are usually due to human papilloma virus (HPV)
types 6 and 11. They may reflect exposure to the
oncogenic types of HPV (16 and 18) and should be
biopsied, as there may be coexisting cervical intraep-
ithelial neoplasia at their base.

Specific forms of chronic cervicitis that may
result in some degree of cervical swelling include
tuberculous cervicitis and cervical involvement in



Figure 3 Cervical wart/condyloma.

schistosomiasis. Cervical tuberculosis, rare in the
UK, may spread from an upper genital tract disease,
which in turn originates from pulmonary tubercu-
losis. The clinical presentation is either a predomi-
nantly hypertrophic or ulcerative lesion, which may
be mistaken for carcinoma. The cervix may also be
involved with similar features, mainly when tuber-
culosis presents with a non-caseating granulomatous
lesion, in syphilis, granuloma inguinale, and lym-
phogranuloma venereum.

Diagnosis in these cases may be made on biopsy
and a high index of suspicion. The differential diag-
nosis may be made only by means of Ziehl-Neelsen-
stained sections, culture, or animal inoculation of
cervical tissue.

m Haemorrhagic

Cervical endometriosis may be apparent as blue-red
or blue-black lesions 1-3 mm in diameter, which
may have been implanted during childbirth or sur-
gery. Occasionally, it can cause postcoital bleeding,
and it may present as a cyst or mass either in isolation
or as part of the picture of endometriosis (see Pelvic
pain and Menstrual periods, heavy and/or irregular).
Diagnosis will be made by biopsy.

m Neoplastic

Benign

Endocervical polyps (Fig. 4) represent a common
swelling on the uterine cervix. They are most often
focal and observed in multigravida during the fourth
to sixth decades of life. Their size can range from a
few millimetres to some centimetres; rarely, a cervical
polyp can become so large that it protrudes beyond
the introitus and is mistaken for a carcinoma. A polyp
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Figure 4 Cervical polyp (arrow) with IUCD strings visible.

is defined essentially as a lump on the end of a stalk
without any commitment as to the nature of the lump.
In reality several different cervical lesions can mimic a
cervical polyp and can be classified only histologically,
as the macroscopic appearances may be similar.

The various types include the following:

m Mesodermal stromal polyp, also known as pseudosar-
coma botryoides, is a benign, exophytic mass almost only
observed in the vagina and cervix of pregnant patients.
It can be confused with the malignant sarcoma botryoides.

m Decidual pseudopolyp: during gestation, decidual change
can occur on the ectocervix, with the finding of a raised
plague or pseudopolyp and, as a consequence, can be
mistaken for invasive carcinoma. It can occur in the endo-
cervix, resulting in the formation of a polypoid protrusion
from the ectocervical external os.

m Cervical leiomyoma (fibroid): cervical myomas are usually
single and can cause enlargement and distortion of the
cervix, with stretching and narrowing of the canal. The
differential diagnosis includes a leiomyoma arising in
the fibromuscular tissue of the cervix, and a peduncu-
lated leiomyoma which arises submucosally in the corpus
of the uterus and has elongated sufficiently to protrude
through the cervical os.

m Papillary adenofibroma: a benign cervical neoplasm typ-
ically observed in perimenopausal and postmenopausal
women, so named because of its resemblance to adenofi-
broma of the ovary.
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= Adenomyoma.

+ Fibroadenoma.

+ Granulation tissue is very friable and usually occurs fol-
lowing some form of surgery.

All these lesions may present with discharge,
contact bleeding (postcoital and intermenstrual), or
pressure symptoms, depending on size. However,
the vast majority are asymptomatic and are usually
incidental findings at the time of routine cervical
cytology. The final diagnosis is histological after
removal.

Malignant

Primary

Worldwide, cervical carcinoma is the second most
common female malignancy, with 500,000 new cases
and 274,000 deaths each year. It is the third most
common cause of female mortality. The major bur-
den of the disease is now experienced in the devel-
oping world, where 83 per cent of cases occur. In the
UK, as a result of the introduction of the National
Health Service Cervical Screening Programme, the
incidence of primary invasive cancer of the cer-
vix has decreased, such that a general practitioner
will see one case of cervical cancer every 7-9 years.
It occurs at least ten times less commonly than breast
cancer in the UK.

The majority of cervical cancers (70 per cent) are
squamous in type, 15 per cent adenosquamous, and
15 per cent adenocarcinomas. There is now over-
whelming evidence that HPVs are the main cause
of both preinvasive and invasive squamous cell car-
cinoma of the cervix in nearly 100 per cent of the
cases. These are mainly the oncological types (HPVs
16, 18, 31, 33, 35). Cervical cancers are usually exo-
phytic cauliflower-type growths or typical epithe-
liomatous ulcers with accompanying necrosis and
haemorrhage (Figs 5 and 6). Small or early lesions
may be clinically indistinguishable from cervicitis
or ectopy. As the carcinoma grows, it may virtu-
ally replace the cervix, resulting in a bulky, irregu-
lar, friable growth, and may become distorted if the
adjacent vaginal fornices become involved. These
features are responsible for the common presenting
symptoms of intermenstrual and postcoital bleeding,
as well as increased vaginal discharge. Pain is a late
feature of this disease. In the event of an endophyt-
ic-type squamous cell carcinoma or an adenocarci-
noma, the tumour growth tends to occur within the
endocervical canal, frequently invading deeply into

Figure 5 Colposcopic appearance of a cervical cancer.

Figure 6 Sagittal view of a uterus with a cancer on the cervix.

the cervical stroma to produce an enlarged, hard,
barrel-shaped cervix. In many of these patients, the
macroscopic cervical appearances can be normal.
Diagnosis requires a biopsy for histopathological
review. Apart from stages lal and la2 (where his-
tological diagnosis is usually made from a cone or
loop cervical biopsy), staging of cervical cancer is
clinical, with examination under anaesthetic, cys-
toscopy, a rectovaginal examination and possible
sigmoidoscopy, intravenous urography, and a chest
X-ray. Magnetic resonance imaging (MRI) is used
pre-operatively for determining tumour size, degree



of stromal penetration, parametrial extension, and
lymph node status.

Other rarer malignant tumours that can cause a
cervical swelling include lymphoma and leukaemia of
the cervix, which are neoplasms of the haematopoi-
etic system whose manifestation in the cervix is usu-
ally a reflection of widespread disease. Most patients
present with a cervical mass, but they may also com-
plain of vaginal bleeding and discharge. The cervix
is typically diffusely enlarged and barrel-shaped. Less
commonly the tumour may appear as a polypoid
endocervical mass protruding through the cervical
os. Sometimes a lymphoma-like lesion (pseudolym-
phoma), which is a marked inflammatory extensive
lesion of the cervix, can be confused with lymph-
oproliferative diseases and can be clearly identified
only by histology. Various types of sarcoma (aden-
osarcoma, embryonal rhabdomyosarcoma, carci-
nosarcoma, and leiomyosarcoma) are very rarely
encountered as causes of cervical swelling.

Another rare neoplasm of the uterine cervix with
a poor prognosis is malignant melanoma. It may
initially be misdiagnosed (mainly in the achromic
forms) and then discovered at an advanced stage
when immunohistochemistry is useful - a definitive
diagnosis can be made only through immunohisto-
chemical methods and the exclusion of other pri-
mary sites of melanoma.

Secondary

Secondary tumours do occur in the cervix but are
usually from other parts of the genital tract. It is
uncommon to find an isolated secondary from
another anatomical site in the body.

CHEST PAIN IN PREGNANCY:
CARDIAC CAUSES

Abhishek Joshi and Sandy Gupta

Chest pain is the commonest presenting complaint
in accident and emergency, but fortunately it is not
common in pregnancy. The differential diagnosis for
chest pain in pregnant women is the same as in non-
pregnant women and includes cardiovascular, pul-
monary, gastrointestinal, neuromusculoskeletal, and
psychogenic aetiologies (Box 1). Cardiopulmonary
causes, although less common, carry high mortality in
pregnancy and therefore need to be excluded as a prior-
ity in patients presenting with chest pain. This section
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Box 1 Differential diagnosis of chest
pain in pregnancy

Cardiac causes
Ischaemic
m Acute coronary syndrome
m Coronary atherosclerosis
+ coronary spasm
+ coronary dissection
+ coronary thrombosis
m Coronary arteritis

Non-ischaemic

m Aortic dissection

m Pericarditis

m Mitral valve prolapse

Non-cardiac causes

Pulmonary

m Pulmonary embolism/infarction

m Pneumothorax

m Pneumonia with pleural involvement

Gastrointestinal

m Oesophageal spasm
m Oesophageal reflux

m Oesophageal rupture
m Peptic ulcer disease

Neuromusculoskeletal

m Thoracic outlet syndrome

m Lesions of cervical/thoracic spine
m Costochondritis/Tietze's syndrome
m Herpes zoster

Chest wall pain
m Pleurisy

Psychogenic

m Anxiety

m Depression

m Cardiac psychosis

will primarily focus on the life-threatening causes of
chest pain in pregnancy.

m Coronary heart disease (CHD)

Acute myocardial infarction (MI), the commonest
form of acute coronary syndrome in pregnancy,
is rare in pregnant women, occurring in 3-6 per
100,000 pregnancies.12 The incidence of MI in
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pregnancy may be increasing, reflecting the trend
towards older maternal age. Traditional cardiovas-
cular risk factors (smoking, hypertension, diabetes,
hypercholesterolaemia, family history) pertain, but
are joined by pre-eclampsia, postpartum haemor-
rhage, thrombophilia, and postpartum infection.23
The mortality from M1 in pregnancy is 5-10 per
cent, and the risk of death is greatest if the infarct
occurs late in pregnancy or in women under
35 years old, or if delivery is within 2 weeks of the
infarction.

Cardiac troponin 1 is unaffected by normal
pregnancy, labour, and delivery; therefore, it is the
investigation of choice in the diagnosis of acute
coronary syndrome, even in the presence of pre-
eclampsia.4 Medical management is indicated in
stable patients with non-ST segment elevation
infarcts.5 Thrombolysis is contraindicated for
10 days post-caesarean section and in late preg-
nancy in case of premature labour, in view of the
heightened risk of haemorrhage, and should be
reserved for unstable patients with no access to
primary percutaneous angioplasty.6 The higher fre-
quency of coronary artery dissection means that
primary angiography and angioplasty is the pre-
ferred management for unstable patients. No safety
data exists for drug-eluting stents, so bare metal
stents are recommended, which also reduces the
exposure to clopidogrel.

Women with established CHD should be assessed
and treated before conception. Coronary spasm,
in-situ coronary thrombosis, and coronary dissection
occur more frequently than atherosclerotic CHD.

m Coronary arteritis and in-situ
thrombosis

Previous Kawasaki disease leading to coronary
arteritis with aneurysm formation and throm-
bosis may present with angina or infarction in
pregnancy, and may need coronary artery bypass
surgery. Coronary arteritis may be associated with
ongoing autoimmune vascular disease and present
with infarction in pregnancy or the puerperium.
Percutaneous coronary angiography may be essen-
tial for recognising the mechanism and anatomy of
the infarct in order to tailor appropriate manage-
ment. Coronary arteritis commonly occurs in the
peripartum period and should be distinguished
from postpartum cardiomyopathy in the presence
of heart failure.

m Non-ischaemic causes

Mitral valve prolapse (MVP)

This is the most common congenital heart lesion,
and the diagnosis is frequently made in young
women of childbearing age. It carries a low risk in
pregnancy and rarely requires intervention. Mitral
valve prolapse usually presents with atypical chest
pain and mid-systolic murmur associated with a
mid-systolic click. The management of this disor-
der during pregnancy has not been well studied.
Women with an otherwise normal heart tolerate
pregnancy well and develop no further cardiac com-
plications. Furthermore, the incidence of antepar-
tum and intrapartum complications or signs of fetal
distress is no greater than in pregnant women with-
out known cardiac disorder. Antibiotic prophylaxis
and regular surveillance with echocardiogram in
patients with moderate to severe mitral regurgita-
tion is imperative.

m Acute aortic dissection

Thoracic aortic dissection is a sudden event in which
a tear in the intimal wall of the aorta allows blood
to escape from the true lumen of the vessel, rapidly
separating the inner layer from the outer layer of
the tunica media (Fig. 1). Patients with Marfans
syndrome have elevated risk of dissection second-
ary to an abnormal number of microfibres in the
tissue of the aorta, which may lead to progressive

Leftcommon
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Brachiocephalic

artery Left subclavian

artery

Aorta Pulmonary
artery

Left
circumflex
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artery

Right
coronary
artery

Left anterior
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coronary
artery

Figure 1 Dissection of ascending aorta.



weakness of the tunica media, and cardiovascular
changes in pregnancy magnify this risk.1The pari-
etal pericardium is attached to the ascending aorta
just proximal to the origin of the innominate artery.
Rupture of any part of the ascending aorta leads to
extravasation into the pericardial sac. Rapid death
results from the subsequent haemopericardium.
Dissections of the transverse arch of the aorta are
more complex because the brachiocephalic, left
common carotid, and left subclavian arteries may
be compromised.7

Aortic dissection is rare in pregnancy and may
be initially overlooked because its manifestations
are similar to those for early labour (see Table 1).
Pregnant women often experience epigastric discom-
fort that they may interpret as burning in the chest.
Although it is not a symptom of early labour, burning
in the chest can be an early symptom of aortic dis-
section. Blood pressures that differ from one arm to
the other or radial pulses that differ in intensity from
one arm to the other and the new onset of a diastolic
murmur are characteristics that may be used to dis-
tinguish this from early labour.

Acute aortic dissection may be apparent on a
chest radiograph as a widened mediastinum, par-
ticularly in the upper part of the mediastinum and
toward the left side of the thorax. Cardiomegaly and
pericardial effusions are also common radiographic
findings in patients with ascending aortic dissection.
An echocardiogram should be obtained primarily to
evaluate left ventricular function, aortic valve com-
petence, and size of the aortic root. However, neither
a chest radiograph nor an echocardiogram is suffi-
cient for a definitive diagnosis of aortic dissection to
be made. Computed tomography (CT), if available,

Table | Aortic dissection versus early labour

Symptoms and signs Aortic Early
dissection labour

Nausea Present Present
Anxiety Present Present
Epigastric discomfort Present Present
Restlessness Present Present
Excessive sweating Present Present
Arm discrepancy in blood pressure Present Absent
Radio-radial delay Present Absent
New-onset diastolic murmur Present Absent
Burning sensation in the chest Present Absent
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is the emergency diagnostic procedure of choice for
aortic dissection.

After definitive diagnosis, repair with a com-
posite graft is the procedure of choice. Preservation
of the aortic valve or its replacement with a homo-
graft avoids the need for long-term anticoagulants.
Normothermic bypass, progesterone per vaginam,
and continuous fetal heart monitoring reduce the
risk to the fetus.

Acute dissection originating beyond the left sub-
clavian artery and not involving the proximal aorta
should be managed medically. This does not usually
need surgery and can be followed by serial magnetic
resonance imaging scans. Progressive dilatation to
5 cm or more, recurrent pain, or signs consistent
with fresh dissection, such as the development of
organ or limb ischemia, are all indications for repair.
The baby, if viable, should be delivered by caesar-
ean section before going on to bypass. The anaes-
thetic management of caesarean section followed
by repair of aortic dissection should minimise fetal
exposure to depressant drugs while ensuring a well-
controlled haemodynamic environment for the
mother. Pregnant women with Marfan’s syndrome
should be considered high risk. A successful out-
come hinges on rapid diagnosis and prompt referral
to a specialist centre.

m Pulmonary embolism (PE)

Pulmonary embolism is the most common cause
of direct maternal death in the UK and carries a
mortality of 3.5 per cent.89 Pregnancy and the puer-
perium carry an increased risk of venous throm-
boembolism, complicating up to 0.2 per cent of all
pregnancies.l0 Diagnosis of venous thromboembo-
lism is complicated by the symptoms of dyspnoea
and lower extremity oedema overlapping with the
common complaints of pregnant patients, and there
are no validated diagnostic algorithms or pre-test
probabilities.

Risk stratification for all women at risk of pul-
monary embolus is essential. Most patients who die
of PE have previously identifiable risk factors, and
treatment with anticoagulation (usually prophylactic
doses of low-molecular-weight heparin [LMWH])
should be offered to all patients at high risk.1

Physicians should maintain an appropriately high
index of suspicion and request prompt diagnostic
imaging in an appropriate sequence (Fig. 2). D-dimer
levels rise through pregnancy, but a negative value is
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Figure 2 Algorithm for diagnosis and management of pulmonary embolism in pregnancy. CTPA, computerised tomographic pulmonary
angiogram; CXR, chest X-ray; PE, pulmonary embolism; V/Q, ventilation/perfusion.

reassuring. In patients with suspected PE, positive
D-dimer, and compression Doppler imaging con-
firming DVT, anticoagulation should be undertaken
without radiological confirmation of the pulmo-
nary embolus. In those with negative compression
Doppler imaging, CT pulmonary angiography may
reduce fetal exposure to radiation, compared to V/Q
scans.

In patients with confirmed PE, treatment is with
doses of LMWH. Measurement of anti-Xa levels
is of unclear benefit, but is reasonable to ensure
adequate therapy. Patients often require increasing
doses of LMWH to achieve the same anti-Xa level
as pregnancy progresses. Unfractionated heparin is
used in severe renal insufficiency or in cases where
anticoagulation may need to be stopped quickly or
reversed.ll

In acute, life-threatening PE with haemodynamic
compromise, thrombolysis is indicated. There is an
8 per cent chance of haemorrhage and 6 per cent
chance of fetal loss. There is currently very little data
on mechanical thrombectomy.9

After delivery, patients should be recommenced
on bridging LMWH (6 hours after vaginal birth

and 12 hours after caesarean section) and treated
with oral vitamin K antagonists until achieving a
therapeutic range. Treatment should continue for
at least 3 months (6 months if the PE occurred
late in pregnancy). Vitamin K antagonists do not
enter the breast milk and are safe for breast-feeding
babies.

m Conclusion

Most women with heart disease have successful
pregnancies, but nowadays most cardiologists and
obstetricians see only small numbers. Women with
known or suspected heart disease, unexplained chest
pain, or other symptoms of pregnancy and women
who are planning a pregnancy should be referred to
aspecialist centre. A multidisciplinary approach with
experienced cardiologists working as a team with
obstetricians, anaesthetists, clinical geneticists, and
neonatologists constitutes the optimal care for preg-
nant women with known, suspected, or new-onset
heart disease.

Pulmonary embolism remains a major source of
mortality during pregnancy, and investigation and



treatment should be vigilant and prompt. Prevention
of PE in high-risk patients should be a priority.
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CHEST PAIN IN PREGNANCY:
NON-CARDIAC CAUSES

Simon Quantrill

m [ntroduction

This section should be read in conjunction with the
one on cardiac causes of chest pain. It may be dif-
ficult to distinguish between the two, especially as
cardiac chest pain frequently presents ‘atypically’
Non-cardiac causes of chest pain are summarised in
Table 1. There are few data on the relative frequency
with which these conditions cause chest pain in preg-
nancy, except for pulmonary embolus (PE), which
remains a major cause of maternal mortality. None
of the listed conditions are more likely to occur dur-
ing pregnancy (except for PE) and so the approach
to diagnosis should be the same irrespective of the
woman being pregnant.
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Table | Non-cardiac causes of chest pain in pregnancy

More likely Less likely

Unexplained, ‘non-specific’

Chest wall

Intercostal myalgia/neuralgia Tietze's syndrome

Muscular strain Intercostal myositis

Costochondritis Osteoarthritis of cervical or thoracic spine; thoracic disc lesion
Trauma = rib fracture Vertebral or sternal fracture + osteoporosis or osteomalacia
Mastalgia Chest wall abscess (e.g. staphylococcal, TB)

Shingles Cocaine abuse

Pleura

Pneumonia

Infection not visible on chest X-ray (e.g. viral
pleuritis, including ‘Bornholm disease’)

Pleural effusion due to pneumonia or Pleural effusion due to rheumatoid disease, lymphangioleiomyomatosis, malignancy
tuberculosis (TB) (e.g. choriocarcinoma, breast cancer)
Pneumothorax Empyema
Pulmonary embolus Haemothorax
Sickle chest syndrome Connective tissue disease (e.g. systemic lupus erythematosus)
Mediastinum
Oesophageal reflux
Oesophageal spasm Mediastinitis (e.g. spontaneous or due to oesophageal rupture)
Pneumomediastinum

Aortic aneurysm

Mediastinal tumour (e.g. lymphoma)

Extrathoracic

Peptic ulceration Kidney: pyelonephritis, stones
Gallbladder disease (e.g. acute cholecystitis)
Liver disease (e.g. hepatitis)
Acute and chronic pancreatitis

m Causes of non-cardiac chest pain

‘Non-specific’ is a label that is very often used when no
other diagnosis can be made. It can also be associated
with a history of underlying anxiety or depression.

It is essential to understand the anatomy and
physiology of the thorax, especially its innervation,
in order to diagnose the cause of chest pain. Thus,
diseases that affect only the lung parenchyma, such
as interstitial lung disorders, will not give rise to
chest pain, as the lungs themselves have no pain
fibres in their afferent nerve supply. For chest pain
from an intrathoracic cause, there must be parietal
pleural involvement. Pneumonia causes chest pain
if the infection extends to the pleura: often there
will be an associated pleural effusion, although this
may be small and difficult to spot. Pain is caused by
inflammation of the parietal pleura and not by the
fluid itself; accumulation of such pleural fluid will

usually give rise to breathlessness (see Breathlessness
in pregnancy: respiratory causes) but not pain.

Chest wall

Diagnoses such as ‘intercostal myalgia, ‘muscular
strain, and ‘costochondritis’ are invariably made on
clinical grounds alone after excluding other more
serious conditions. There are no laboratory or radi-
ological tests that will confirm these conditions, and
the diagnosis must therefore be based on history and
examination together with a normal chest X-ray in
particular. There are no data to indicate the frequency
of these diagnoses in pregnancy. Costochondritis is
very common in the general population and results in
pain and tenderness, mainly over the upper anterior
chest wall. Tietze's syndrome is an uncommon form
of costochondritis characterised by chest pain due to
inflammatory swelling of the costochondral junctions.



Shingles, the rash caused by the Varicella-zoster
virus, which reactivates in the dorsal ganglia after
prior chickenpox infection, may result in severe chest
wall pain. This may persist after the initial rash has
subsided, when it is called post-herpetic neuralgia,
and may occur in approximately 20 per cent of cases
for unknown reasons, although psychosocial factors
may be important. Usually the rash of shingles is
obvious, being dermatomal, but pain may precede the
development of the rash as well as persist afterwards.

Pleura

Viral pleuritis is a common disorder, but diagnosis is
usually based on exclusion of other causes together
with a history of coryza or influenza-like symp-
toms, such as fever, sore throat, generalised arthral-
gia/ myalgia, malaise, and cough. Examination may
reveal a high temperature and occasionally a pleural
rub, usually best heard in the lower lateral zone of
the thorax. ‘Bornholm disease’ refers to viral pleuritis
with sudden onset of pleuritic chest pain and high
temperature, caused usually by Coxsackie B virus.
The pain is often severe with chest wall tenderness
on palpation, and there may be associated pericardi-
tis/ myocarditis. Other causative organisms include
Coxsackie A and echovirus. Virological diagnosis is
based on throat swabs, faecal tests, and paired sera
samples taken at least 10 days apart. In routine clin-
ical practice it is hard to identify the causative virus
and may take up to 2 weeks to obtain results. By that
time the patient is likely to have recovered. The diag-
nosis is therefore usually a clinical one.

Pneumonia is characterised by symptoms of
breathlessness, productive cough with sputum, and
fever. The chest X-ray will show areas of consoli-
dation. Symptoms may vary considerably, but the
chest X-ray is by definition abnormal (see Fig. 1 in
Breathlessness in pregnancy: respiratory causes).
Findings on physical examination commonly include
a high temperature and crackles on auscultation.
Bronchial breathing occurs when the consolidation
is dense and more extensive.

Pulmonary embolus can cause lateral chest pain
due to pulmonary infarction at the edge of the lung
(often resulting in a wedge-shaped area of necrosis),
which then spreads to the pleura, resulting in pain.
Central chest pain due to pulmonary embolus may
have the same aetiology, but can also be caused by
angina following a large embolus, which puts strain
on the right ventricle. The most common symp-
tom of pulmonary embolus is breathlessness, with
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haemoptysis occurring in only about 9 per cent of
cases. Clinical examination will reveal signs concom-
itant with the size of the embolus, but which usually
include an increased respiratory rate and tachycardia,
cyanosis, hypotension, and loud second heart sound
(P2) occurring with major emboli. There may be a
swollen leg with the typical appearance ofa deep vein
thrombosis (DVT), left-sided in 85 per cent of cases.
Diagnosis is made radiologically by ventilation/
perfusion (V/Q) scanning, and PE or DVT can be
excluded if D-dimers are negative (see Bleeding dis-
orders in pregnancy, including thrombocytopenia).
The acute chest syndrome of sickle cell disease may
cause severe chest pain, which is typically lateral, but
often not pleuritic in nature. Its incidence in preg-
nancy is unknown. These patients will be known to
have sickle cell disease and are often admitted with a
crisis whose predominant features will include pain,
especially in the limbs. An underlying cause for the
chest pain includes pulmonary embolism - due to
thrombus, fat, or bone marrow - and infection, but
is found in only 38 per cent of patients. Respiratory
infection is commonly due to Chlamydia pneumoniae,
Mycoplasma pneumoniae, and respiratory syncytial
virus, but many other organisms may be responsible.
These are usually identified from blood samples sent
for serology, although the results may be available too
late to alter management. Acute respiratory failure
may occur in 13 per cent of cases. Fat embolism can
be diagnosed by sputum containing fat macrophages
or samples obtained from bronchoscopy, although this
may only be possible in patients who are intubated.
Tuberculous pleuritis may cause chest pain when
tuberculosis (TB) affects the pleura, causing a pleu-
ral effusion (Fig. 2 in Breathlessness in pregnancy:
respiratory causes). Typical symptoms also include
fever, weight loss, and night sweats, which are usually
drenching and nocturnal. Weight loss may be diffi-
cult to determine in pregnancy, but failure to gain
weight appropriately as gestation progresses may be
significant. Breathlessness will depend on the size
of the effusion. When TB is restricted to the pleural
cavity, it is considered closed and non-transmissible.
However, when cough, sputum or haemoptysis are
present, then the diagnosis of open transmissible
TB is likely, as it will signify concomitant pulmo-
nary involvement. Physical examination will reveal
dullness to percussion and reduced or absent breath
sounds over the effusion. The diagnosis of pleural
TB is usually made by pleural biopsy, as simple aspi-
ration of the effusion will uncommonly be smear
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positive: the statistics are smear positive pleural fluid
(<5 per cent), culture positive pleural fluid (63 per
cent), and pleural biopsy histology (74 per cent).
A combination of these tests including culture of the
biopsy specimen itself will give the highest possible
yield for diagnosis. The smear allows acid-fast bacilli
to be seen on direct microscopy of fluid.

Pneumothorax usually presents with the sudden
onset of pleuritic chest pain and breathlessness. The
pain often subsides quite rapidly, as it is probably
due to the sudden shearing off from the chest wall
of the parietal pleura. Although primary spontane-
ous pneumothorax can occur in anyone, it is 9-22
times more common in smokers and usually occurs
in those with a tall, thin body habitus. The incidence
of primary spontaneous pneumothorax is 1.2 in
100,000 in females, although it is seven times more
common in men than women; therefore, its inci-
dence in pregnancy is likely to be low.

There is no reason to suppose that pneumothorax
should be any more common in pregnancy with the
exception of during labour, when repeated strenuous
Valsalva manoeuvres could theoretically increase
the risk of subpleural bleb (a small bulla-like struc-
ture) rupture, which is the main cause of spontane-
ous pneumothorax. The clinical diagnosis may be
difficult, as physical examination reveals a hyper-
resonant percussion note and significantly reduced
breath sounds on the affected side only when the
pneumothorax is of a sufficiently large size. Tracheal
deviation in practice is often difficult to determine
and only occurs with very large ‘tension’ pneumotho-
races. Chest X-ray is essential to the diagnosis and
should be reviewed by a skilled practitioner, as small
pneumothoraces are easily missed.

Pneumomediastinum has also been described in
pregnancy and may present with chest pain and breath-
lessness. This condition is even less common than
pneumothorax, although the two may coexist owing
to a similar underlying cause. Pneumomediastinum
may be due to oesophageal rupture and has been
reported in association with hyperemesis gravidarum.
Subcutaneous surgical emphysema that causes a
‘trunching’ sensation under the fingertips may be
found on palpation of the upper thorax and neck, and
a crunching sound may be heard on auscultation of the
chest.

Empyema may present with pleuritic or non-
specific chest pain and occurs most frequently as
a complication of pneumonia, developing from a
simple parapneumonic effusion. It is more likely to

occur when there is underlying immunosuppression.
Although pneumonia is well described in pregnancy,
there are no series or even case reports focused spe-
cifically on thoracic empyema in pregnancy. Typically
the history is of several weeks’ general malaise, with
tiredness, fevers, chest pain, and breathlessness,
sometimes with a preceding chest infection or docu-
mented pneumonia. Weight loss may occur, but again
in pregnancy it may be difficult to determine. Physical
examination reveals similar findings to a pleural
effusion with a dull percussion note and reduced or
absent breath sounds over the affected area. An empy-
ema can be loculated, in which case the signs are less
typical. Chest X-ray may show an identical picture to
that ofa pleural effusion, but also demonstrate a pleu-
ral collection not typical of a straightforward effusion,
owing to loculation. Ultrasound of the chest is a use-
ful tool for demonstrating loculated fluid, estimating
the amount of fluid present and guiding drainage.
Simple needle aspiration is essential for diagnosis
and may reveal pus, but the fluid does not need to be
frankly purulent to be classified as empyema and an
analysis of fluid pH may be necessary: a pH of<7.2 is
usually taken as an indication that complete drainage
is needed.

Connective tissue disease, such as rheumatoid
arthritis (RA), systemic lupus erythematosus (SLE),
and Sjogren’s disease, may cause pleural effusions
accompanied by chest pain; however, the presentation
is often with breathlessness and no pain. The connec-
tive tissue disorder will usually be pre-existing and
therefore easily identified as a possible or likely cause
of the effusion. Occasionally, one of these conditions
may present for the first time with pleuritis, and this
could occur in pregnancy, especially as they are gen-
erally more common in young women. A history of
arthralgia, rashes, and dry eyes may be volunteered.
The pleural fluid aspirate and a blood sample should
be analysed for the relevant autoantibodies (rheuma-
toid factor, antinuclear factor, Ro and La antibodies)
following a diagnostic tap.

Thoracic malignancy occurs rarely in pregnancy,
and if involving the pleura would tend to cause
breathlessness more often than chest pain. Pleural
effusion may occur but is due to involvement of
the visceral pleura, which is not innervated, and/
or blockage of lymphatics. Breast cancer frequently
spreads to bone and pleura and is the most common
malignancy of young women. Bronchial carcinoma
usually occurs in later life at an age beyond that of
most pregnancies and has rarely been reported.



Chest pain due to any thoracic malignancy will be
most likely caused by rib metastases, in which case it
will be persistent and often severe, interrupting sleep.

Mediastinum

Oesophageal reflux is extremely common in preg-
nancy and can result in chest pain, usually manifest-
ing as ‘heartburn’ a burning sensation in the centre
of the chest worse after meals. Up to two-thirds of
pregnant women may have reflux, caused by relax-
ation of the gastro-oesophageal sphincter owing
to high progesterone levels. Smoking and alcohol
are aggravating factors. However, the expression of
heartburn may be different in individual women who
may complain of chest pain indistinguishable from
other causes. Usually the diagnosis can be made on
clinical grounds alone (see Heartburn in pregnancy).

Extrathoracic

Peptic ulcer disease is less common in pregnant
women, but the resultant upper abdominal pain may
manifest as lower chest pain instead. Endoscopy may
be necessary if symptoms fail to clear with drug treat-
ment or complications such as gastrointestinal bleed-
ing are apparent (see Epigastric pain in pregnancy).

Other abdominal diseases, such as cholecystitis,
gallstones, kidney stones, pyelonephritis, and acute pan-
creatitis, for example, may occasionally present with
lower chest pain, which leads to diagnostic difficulty.
One of these disorders might be suspected if there are
other typical features in the history, such as pain occur-
ring shortly after eating meals (especially with a high
fat content) for gallstones; fever and/or rigors with
cholecystitis and pyelonephritis; frequency, dysuria
and haematuria with pyelonephritis and sometimes
kidney stones; spasmodic pain with gallstones and
kidney stones; or the presence of possible triggers for
acute pancreatitis such as alcohol or known gallstones.

The following provides an approach to the history
and examination in the pregnant patient with chest
pain (refer also to Chest pain in pregnancy: cardiac
causes).

m History - key features to be elucidated

History of the presenting complaint

* Duration, onset, severity, nature and radiation of chest pain.
Relation of pain to meals.

Aggravating or relieving factors.

Breathlessness.

Cough, sputum, haemoptysis.

Fever, weight loss.
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m Arthralgia, myalgia, sore throat.
m Trauma, e.g. fall.
m Leg pain.

Psychological
m Symptoms of anxiety or depression.

Past medical history

m TB or contact history.

m Previous history of thrombosis or embolism, e.g. DVT in
previous pregnancy.

m Sickle cell disease.

Underlying immunosuppression, e.g. human immunodefi-

ciency virus (HIV) disease.

Connective tissue disease, e.g. SLE, RA, Sjogren’s syndrome.

Asthma.

Chickenpox.

Shingles.

Medication
* Prednisolone.
m Previous use of oral contraceptive pill.

Family history
m Clotting disorders.
= TB.

Social history
m Smoking, ethnicity, travel history, contact with TB.

m Physical examination - key findings to
look for

m General examination-, fever, sweating, cyanosis, lymph-
adenopathy, jaundice, anaemia, inflamed throat, evi-
dence of connective tissue disease.

m Cardiovascular system-, tachycardia, hypotension, raised
jugular venous pressure (JVP), parasternal heave, loud
second heart sound (P2), gallop rhythm, pericardial rub.

m Respiratory system-, increased respiratory rate, chest
wall tenderness, chest wall masses, tracheal deviation,
dullness to percussion, crackles, bronchial breathing,
reduced or absent breath sounds on auscultation.

m Breast: lumps.

m Abdomen-, right upper quadrant, epigastric or loin tender-
ness; enlarged liver.

m |nvestigations

Chest radiography delivers negligible radiation and
is crucial to diagnosing or excluding important con-
ditions such as pneumonia and pleural effusion.
Similarly, pulmonary embolism cannot be relia-
bly diagnosed without a V/Q scan or CTPA. The
consequences of misdiagnosis are potentially far
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worse than the negligible risk of harm to the fetus
from these tests. Ultrasonography is usually the
first investigation of choice for possible abdominal
pathology.

® Summary

Non-cardiac causes of chest pain are broadly the
same in pregnancy as in the non-pregnant state. The
most common causes will be non-specific, and often
no definite aetiology will be found. More serious
causes should be apparent from the history, exami-
nation, and simple investigations.

m Further reading

UpToDate (Wolters Kluwer Health) www.uptodate.
com

www.brit-thoracic.org.uk: Guidelines for the
diagnosis and management of pneumonia,
TB, pulmonary embolism, pleural disease,
pneumothorax.

COLLAPSE IN PREGNANCY

Greg Davis

Most pregnant women are young and healthy,
so apart from fainting, collapse is a rare event in
pregnancy. It usually indicates a life-threatening

emergency, with cardiac arrest estimated to occur
once in 30,000 pregnancies. Typically in pregnancy
the woman becomes agitated, possibly short of
breath, and then confused before losing conscious-
ness and collapsing. The diagnosis may not be
clear initially and takes second place to resuscita-
tion. The two may need to occur simultaneously.
Immediate assessment will determine whether the
woman is conscious and breathing and whether
there is any blood loss. Resuscitation should follow
the standard Advanced Life Support protocols, and
the diagnosis may only become clear as resuscita-
tion proceeds. A flow chart for the diagnosis of the
woman collapsing in pregnancy is shown in Fig. 1.
The causes are shown in Box 1.

m Syncope

Blood pressure normally falls in the second trimester
of pregnancy as a result of reduced peripheral vas-
cular resistance. Venous pooling occurs in the lower
limbs, and greater muscle activity is more necessary
than in the non-pregnant state to ensure adequate
venous return. Any factor that exacerbates the physi-
ological changes makes fainting more likely. Standing
still for prolonged periods, standing up quickly, and
lying supine in late pregnancy are more likely to
cause fainting than in the non-pregnant woman. Hot
weather increases peripheral vasodilatation and may
contribute to the process.

Figure 7 Diagnostic flow chart for the collapsed pregnant woman. AFE, amniotic fluid embolism.
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Box 1 Causes of collapse in pregnancy

m Syncope

m Haemorrhage due to:

* Blood loss - ruptured ectopic pregnancy, pla-
cental abruption, uterine rupture, ruptured
aneurysm

+ Coagulopathy - sepsis, abruption, amniotic
fluid embolism

Embolism - pulmonary, amniotic fluid, air, fat

Eclampsia

Bacterial sepsis

Myocardial infarction

Anaphylaxis

Drug toxicity

Transfusion reaction

The diagnosis is usually suggested by the situa-
tion in which it has occurred, e.g., standing in a hot,
crowded, stuffy train after a long day’s work. Loss of
consciousness is not sudden and is preceded by a
feeling of light-headedness or dizziness, cold sweat-
ing, and nausea. Observers will note pallor, sweating,
and a rapid, weak pulse. If the woman does not sit or
lie down, these signs and symptoms will be rapidly
followed by complete loss of consciousness and col-
lapse. There maybe injury from falling and, less com-
monly, seizures from cerebral anoxia if the woman
is kept in an upright or semi-recumbent position.
Consciousness usually returns quickly when the
woman is placed in the recovery position.

m Haemorrhage

Haemorrhage due to any cause may lead to collapse
in pregnancy. Pregnant women have a significant
increase in blood volume and may lose 35 per cent of
their blood volume without showing signs of hypo-
volaemia. When they decompensate, it may be more
rapid than in non-pregnant women, and the degree
of blood loss may be concealed. Fetal distress may be
the first sign of hypovolaemia, as maternal blood flow
is diverted from the abdominal and pelvic organs to
maintain blood pressure and cerebral perfusion.

Blood loss

Ectopic pregnancy usually presents between 6 and
10 weeks of pregnancy, and 50 per cent of women
presenting to hospitals will have been previously seen
by a doctor who did not make the diagnosis. One in
80-90 pregnancies are ectopic, though rates vary
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geographically, and this increases to one in 20 if the
woman has conceived with assistance. Other risk fac-
tors for ectopic pregnancy are previous ectopic preg-
nancy, tubal damage including previous sterilisation
and infection, and a history of fertility problems.

Any woman of reproductive age admitted to hos-
pital with shock and a loss of consciousness should
be assumed to a) be pregnant, and b) have a rup-
tured ectopic pregnancy until proven otherwise.
The woman will have signs of shock with tachycar-
dia, rapid respirations, pallor, cold skin, and hypo-
tension. Her abdomen is likely to be distended, and,
depending on the level of consciousness, very tender
with signs of peritonism - guarding and rebound.
The latter are not invariable, however, and disten-
sion and tenderness may be difficult to assess if the
woman is unconscious. A large intra-abdominal
bleed causing shock is usually a straightforward diag-
nosis, and immediate surgery is required. In women
of this age group without a history of trauma, rup-
tured ectopic pregnancy is the most likely diagno-
sis and is confirmed by a positive pregnancy test of
bloods taken during resuscitation. Blood should be
taken for full blood count, cross match, and quanti-
tative human chorionic gonadotrophin (HCG). Ifthe
woman’s condition is stabilised sufficiently prior to
surgery to allow further investigation, ultrasound
scanning will reveal an empty uterus and the pres-
ence of intra-abdominal blood.

In the second half of pregnancy, placental abrup-
tion is the most likely cause of blood loss sufficient
to cause collapse, with a combination of concealed
and overt bleeding. Hypovolaemia does not, of itself,
usually cause collapse; however, the extravasation
of blood into the myometrium can lead to a severe
coagulopathy, disseminated intravascular coagulation
with diffuse bleeding, and consequent haemorrhagic
shock. The uterus is usually tender and firm and the
fundus may be higher than expected, while the fetal
heart rate is either abnormal or absent. While resus-
citation is taking place, bloods should be taken for
full blood count, group and cross match, Kleihauer
and coagulation tests. The woman must be closely
observed once she is haemodynamically stable, as a
coagulopathy may not be evident at first and develop
subsequently.

Spontaneous uterine rupture is rare during
pregnancy but more likely if the woman has a his-
tory of myomectomy or classical caesarean section.
‘Catastrophic’ uterine rupture usually presents in the
third trimester with the sudden onset of generalised
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abdominal pain and shock, which may proceed
rapidly to collapse and death. A history of uterine
surgery and the degree of abdominal pain suggest
uterine rupture or a major intra-abdominal bleed.
Resuscitation and immediate surgery are required to
save the mothers life. The fetus is usually dead unless
the rupture occurs in hospital and delivery is accom-
plished very quickly.

Abdominal trauma in pregnancy, whether due
to automobile accidents, falls, or domestic violence,
may lead to abruption, uterine rupture, or signif-
icant intra-abdominal bleeding resulting in col-
lapse. Other causes of intra-abdominal bleeding are
rare in pregnancy, but the rupture of congenital or
pregnancy-related vascular aneurysms, e.g. splenic
or adrenal arteries, is thought to be more common in
pregnancy, presumably due to increased blood flow
and changes in vessel walls.

Coagulopathy

Serious blood loss causing collapse is often exacer-
bated by coagulopathy in pregnancy. The coagulopa-
thy may be a result of the disease process, e.g. severe
pre-eclampsia, after massive blood loss. Coagulation
factors should be measured in severe pre-eclampsia
but are unlikely to be abnormal if the platelet count
is normal. Coagulopathy can be expected if collapse
has occurred from abruption, amniotic fluid embo-
lism, or massive haemorrhage of any cause.

m Embolism

Pulmonary

Venous thromboembolism occurs in 1 in 1,000-
2,000 pregnancies and is a leading cause of mater-
nal death in developed countries. While a lower
limb deep venous thrombosis (DVT) is the likely
precursor for pulmonary embolism, it is often undi-
agnosed and the initial presentation may be sudden
cardiopulmonary arrest. Risk factors for DVT are
prolonged bed rest, maternal age >35 years, parity of
three or greater, a personal or family history of DVT,
varicose veins, smoking, and known hypercoagula-
ble states such as antiphospholipid syndrome. If the
DVT is untreated, 20 per cent of women will develop
pulmonary embolism (PE). In pregnant women
15 per cent of PEs are fatal, with two thirds dying
within 30 minutes of the embolic event. Confirming
the diagnosis of pulmonary embolism takes second
place to resuscitation.

Pulmonary embolism is suspected when there
is sudden cardiac and/or pulmonary compromise
in the absence of other precipitating factors such as
blood loss. Collapse may be preceded by chest pain
and shortness of breath. Distinguishing between
amniotic fluid embolism and pulmonary embolism
may be difficult, as the initial presentation will be
similar, and adequate resuscitation will be the first
priority. When stable, the woman should have a chest
X-ray to exclude intrathoracic pathology such as
pneumothorax, and a low dose ventilation/perfusion
(V/Q) scan to confirm the diagnosis of pulmonary
embolism. The V/Q scan is very likely to be diagnos-
tic because of the profound disturbance of maternal
physiology in this situation.

Amniotic fluid

Amniotic fluid embolism (AFE) is a rare phenom-
enon occurring in once in 8,000-80,000 pregnan-
cies, and its incidence increases with maternal
age. It usually occurs during labour after rupture
of the membranes; however, it has been reported
after amniocentesis and first trimester curettage.
Classically it is thought to be associated with hyper-
tonic uterine activity and abruption, but these factors
are not invariable. The pathophysiology is not clear,
but there is respiratory and cardiovascular collapse,
which may be profound and fatal within 30-60 min-
utes, and the mortality rate in the UK is estimated at
20 per cent. If the woman survives longer, a coagu-
lopathy invariably develops rapidly and contributes
to the haemorrhagic shock. There are similarities
in the presentation to anaphylactic shock, and AFE
has been termed the anaphylactoid syndrome of
pregnancy.

The presentation is similar to pulmonary embo-
lism, with shortness of breath and rapid collapse.
Chest pain is not a feature of AFE; however, if the
woman is unconscious there may be no history to aid
diagnosis. Provided the woman survives the initial
collapse following embolism, the developing coag-
ulopathy distinguishes it from venous thromboem-
bolism. The diagnosis is clinical and the purpose of
investigations is to guide treatment. Blood should
be taken for a full blood count, coagulation studies,
and cross match. If AFE has occurred, these bloods
will need repeating frequently to assess the need for
blood product replacement. The detection of fetal
squames in central venous blood confirms the diag-
nosis but does not usually assist management.



m Intracranial bleeding

Although rare in pregnancy, intracranial bleeding of
any cause may lead to loss of consciousness and col-
lapse. This may occur as a result of trauma or spon-
taneously as seen in a subarachnoid haemorrhage.
If traumatic in origin, the case will usually be obvi-
ous and should be suspected in any pregnant woman
presenting with a significant head injury. Although
there may be a preceding history of headache (see
Headache in pregnancy), spontaneous acute intrac-
ranial bleeding due to subarachnoid haemorrhage or
rupture of asaccular aneurysm or arteriovenous mal-
formation (AVM; see Fig. 2) may present with a sud-
den loss of consciousness and collapse. In most cases,
the blood pressure will be normal or elevated, and
signs of raised intracranial pressure will be detected
with papilloedema and cranial nerve abnormalities.
The abrupt history, the clinical signs, and the absence
of bleeding all indicate an intracranial cause that will
normally need immediate neurosurgical review and
probable intervention, though the outlook for many
of these cases is poor.

m Eclampsia

Eclampsia occurs in 1in 2,000 pregnancies in the UK,
and about one third ofeclamptic fits occur antenatally.
The diagnosis is often obvious in women with a his-
tory of preceding severe pre-eclampsia. These women
may present with symptoms and signs of imminent
eclampsia: severe headache, persistent visual distur-
bances, epigastric pain, and hyperreflexia. In these
circumstances the seizures are likely to be caused by a
hypertensive encephalopathy. However, in 20 per cent
of cases the fit is the initial presentation with a nor-
mal or only mildly elevated blood pressure. In these
women, cerebral vasoconstriction leading to ischae-
mia and cerebral oedema due to cell death is the most
likely cause of the fitting (Fig. 3).

The fit may be witnessed where the woman usu-
ally complains of feeling unwell’, collapses, and loses
consciousness. The fit is typically generalised tonic-
clonic and short lived. Supportive care should be
undertaken during the fit, and magnesium sulphate
infusion commenced to prevent recurrence.

If the fit is not witnessed, the diagnosis may be
more difficult. A history of pre-eclampsia is sugges-
tive. If conscious, the woman will be confused and
her vital signs may be normal. However, her blood
pressure will be normal or elevated, in contrast to
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Figure 2 Magnetic resonance imaging (MRI) scans showing a
large arteriovenous malformation (AVM) in a pregnant woman who
was found collapsed at home. She subsequently had a number of
witnessed generalised tonic-clonic seizures. Mother and baby did
well and mother had no further seizures after delivery, (a) Axial
T2-weighted MRI showing AVM (cluster of dark blood vessels),
(b) Sagittal TI-weighted MRI showing AVM (area of low signal poste-
riorly). (c) Intracranial MR angiogram showing aberrant vasculature.
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Figure 3 This 34-year-old woman presented with severe pre-
eclampsia at 34 weeks' gestation and was found collapsed in
a hospital bathroom. She appeared to be postictal, and it was
assumed she had suffered an eclamptic seizure. Owing to the
uncertainty, a magnetic resonance imaging scan was performed,
(@) This axial FLAIR image demonstrates increased signal (arrow),
owing to cerebral oedema of the subcortical white matter in the
occipital lobes. The increased signal would be even more marked
if the changes were a result of infarction, (b) The sporadic nature
of the changes seen with pre-eclamptic encephalopathy is shown in
this FLAIR image further cephalad, which again shows changes in
the left posterior parietal lobe (small arrow), but less marked signal
increase in the right posterior frontal white matter (large arrow).
FLAIR, fluid-attenuated inversion recovery.

most other causes of maternal collapse. As a result of
the fit there may be external trauma or damage to the
mouth or tongue.

m Bacterial sepsis

Sepsis is defined as infection with systemic effects.
Most commonly in pregnancy it is associated with uri-
nary tract infection (UTI) or chorioamnionitis with
group A streptococcus or E. coli. Failure to recognise
the symptoms and signs of sepsis or respond appro-
priately may lead to septic shock, which can be rapidly
fatal. In the context of a maternal infection such as
UTI or chorioamnionitis, typically the septic woman
will have fever or hypothermia, associated with tach-
ycardia and tachypnoea. As the condition worsens
she will become shocked with poor tissue perfusion,
hypoxia, hypotension, and oliguria. She will become
progressively more confused and eventually lose con-
sciousness. Coagulopathy often develops, contributing
to the hypovolaemia. By the time collapse occurs the
woman is severely ill and death may occur.

The diagnosis is made by noting the preceding
history of infection and the diverse signs, as well as
having an increased awareness of the protean nature
and danger of sepsis in pregnant women. Blood should
be taken for a full blood count, culture, biochemistry,
liver function tests, and coagulation studies before
treatment. However, treatment with broad-spectrum
antibiotics and multi-system support as necessary
should be instituted as quickly as possible without
awaiting the results of the blood tests.

m Myocardial infarction

Although most pregnant women are young and
healthy, increasingly, older and less medically fit
women are having babies. Women with ischaemic
heart disease are at risk of myocardial infarction,
although it remains a very rare cause of cardiac arrest
in pregnancy. The diagnosis should be suspected
when significant chest pain precedes the collapse.
There may be a history of cardiac disease, but the
diagnosis must be made as resuscitation contin-
ues. The woman should have an electrocardiogram
(ECG) and cardiac enzymes when she is stable.

m Anaphylaxis

Anaphylaxis is a severe, rapid onset allergic reac-
tion which may result in death. It is a multi-system
disorder which usually involves shortness of breath,



anxiety, flushing, or itching and may progress to
collapse due to hypoxia (upper airway oedema, bron-
chospasm) and/or shock (vasodilatation, fluid shift,
myocardial depression). In pregnant women it is most
often seen after the administration of penicillin for
group B streptococcus prophylaxis in labour or after
the use of a non-steroidal anti-inflammatory drug.

The diagnosis is usually clear because of the link
between the woman taking the drug and the reac-
tion occurring. However, the skin changes are often
transient and may be missed. If so, the marked air-
way obstruction in the absence of a history of airway
disease makes other causes unlikely. There are no
investigations which are helpful in making the diag-
nosis, and the diagnosis is confirmed by the response
to appropriate treatment with adrenaline and intra-
venous fluids.

m Drug toxicity

Although not strictly a ‘toxic’ effect, the commonest
cause ofcollapse in pregnant women is probably tem-
porary respiratory paralysis as a result of an epidural
block ascending too high and paralysing the woman’s
diaphragm and accessory respiratory muscles. This
can happen after a ‘top-up’ but is more likely after the
initial dose. There is usually very effective analgesia
and initial motor paralysis. Progressively the woman
complains offeeling short of breath or finding it diffi-
cult to breathe and becomes more anxious and dysp-
noeic before proceeding rapidly to respiratory arrest.
The close correlation between the administration of
local anaesthetic and the progressive respiratory dis-
tress in the absence of circulatory disturbance con-
firms the diagnosis.

A more truly toxic effect occurs with intravascu-
lar injection of a local anaesthetic agent, again typi-
cally with the insertion or topping up of an epidural
block. Pregnant women appear to be more suscep-
tible because of increased vascularity in the vessels
around the epidural space and the increased pres-
sures in the subarachnoid and epidural spaces that
occur with contractions. Generally, the longer-acting
agents, e.g. bupivacaine, are more toxic than short-
er-acting agents such as lignocaine. Signs and symp-
toms usually occur within minutes of the injection of
local anaesthetic. Women may complain of a funny
taste, and become confused and short of breath.
Respiratory paralysis follows, and cardiac arrest may
occur as a result of anoxia and/or myocardial depres-
sion. Seizures may also occur as a result of anoxia.
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It may be difficult to distinguish between a high block
and intravascular injection because both occur after
injection of local anaesthetic. The latter usually has
the characteristic metallic taste and more rapid onset.
The treatment is the same, namely cardiorespiratory
support until the effect wears off, so a lack of cer-
tainty in the final diagnosis is not critical.

m Transfusion reaction

Transfusion reactions are common and do not usu-
ally cause collapse. However, they are an allergic
response to foreign biological material, and anaphy-
laxis can develop. Symptoms usually occur soon after
the transfusion begins, and the cause is therefore
obvious.

m Conclusion

Collapse in pregnancy is rare. It can be frightening
and often unfamiliar to the clinicians present, i.e.
midwifery and obstetric staff. The diagnosis of the
underlying cause of the collapse may not be imme-
diately obvious. As has been emphasised in this sec-
tion, resuscitation must begin even if the diagnosis
is unclear. The differential diagnosis is not extensive,
but in this clinical situation rational thought often
deserts us. Prompt introduction ofappropriate resus-
citation may make the difference between the woman
living or dying and give the time necessary to make
the correct diagnosis.

m Further reading

RCOG Green-top Guideline 56: Maternal col-
lapse in pregnancy and the puerperium.
January 2011.

RCOG Green-top Guideline 64a: Bacterial sepsis
in pregnancy. April 2012.

COLLAPSE IN THE PUERPERIUM

Greg Davis

Most of the causes of collapse in the puerperium are
also seen in pregnancy and this chapter should be
read together with the previous section, Collapse
in pregnancy. However, collapse in the puerperium
is more common, principally due to postpartum
haemorrhage. This will therefore be the focus of this
section, with a short discussion of the other causes
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detailed in the preceding section relevant to the
puerperium. Once again it is important to empha-
sise that resuscitation must be proceeding hand in
hand with diagnosis.

A flow chart for the diagnosis of the woman col-
lapsing in the puerperium is shown in Fig. 1. For
the purpose of this discussion, ‘immediate collapse’
refers to within the first 24 hours after delivery and
usually within the first few hours, ‘delayed’ is after
24 hours and within 6 weeks of delivery. The causes
of collapse are listed in Box 1 and will be covered in
this sequence in this chapter.

m Haemorrhage

In contrast to antepartum haemorrhage, the bleed-
ing associated with postpartum haemorrhage (PPH)
is usually obvious, although it may initially be
obscured by bed linen covering the newly delivered

woman. The symptoms and signs of hypovolaemia
(shock) may develop rapidly with progressive loss
of consciousness as the blood pressure falls. A sys-
tematic examination to determine the cause of the
bleeding should be undertaken simultaneously with
resuscitation and monitoring of the woman’s condi-
tion (Fig. 2). It should be remembered that in severe
haemorrhage there may be multiple factors contrib-
uting to the blood loss. For example, blood loss from
perineal trauma may add to the bleeding from an
atonic uterus, which can be aggravated by a devel-
oping coagulopathy due to consumption of clotting
factors. Assistance of other staff (e.g., arrest team,
anaesthetist, intensivist, and haematologist) may be
needed for resuscitation and to contribute to mak-
ing the diagnosis. Blood samples for full blood count,
group and screen, coagulation screen, and renal and
liver function tests should be taken right after insert-
ing large bore cannulas.

(A) Immediate puerperal collapse (within first 24 h)

Symptoms and signs prior to/at time of the collapse

AFE, amniotic fluid embolism.

(B) Delayed puerperal collapse (24 h to 6 wk postpartum)

Symptoms and signs prior to/at time of the collapse

Figure 1 Diagnostic flow chart for the collapsed woman in the puerperium.



Box 1 Causes of collapse in the
puerperium

Immediate collapse
(within 24 h of delivery)

m Haemorrhage, due to:
+ Blood loss - atonic uterus, genital tract
trauma, uterine rupture

+ Coagulopathy - severe pre-eclampsia, abrup-
tion, amniotic fluid embolism, sepsis

m Embolism - pulmonary, amniotic fluid, air, fat

m Eclampsia

m Sepsis

m Myocardial infarction

m Anaphylaxis

= Drug toxicity

m Transfusion reaction

Delayed collapse

(more than 24 h after delivery and less than 6 weeks
postpartum)

Haemorrhage

Eclampsia

Infection/sepsis
Pulmonary embolus

Myocardial infarction

The causes of postpartum haemorrhage can be
classified as the four Ts:

Tone or lack of it (uterine atony)

Trauma (vaginal, cervical, uterine)

Tissue (retained products of conception or blood clot)
Thrombin or lack of it (coagulopathy)

Blood loss

Atonic uterus

Uterine atony is more likely and should be anticipated
if the labour has been prolonged, augmented, or the
delivery assisted by forceps or vacuum. Bleeding will
continue while the uterus remains atonic, and this must
be corrected with oxytocics and abdominal or biman-
ual massage of the uterus. The contraction of the uterus
must be palpated frequently to assess the effects of the
measures taken. If the uterus fails to respond, rupture
of the uterus, although rare, should be considered.

Genital tract trauma

If the uterine fundus is well contracted when pal-
pated, bleeding must be coming from the lower seg-
ment of the uterus, the cervix, or the vagina. Bleeding
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from the cervix or lower uterine segment should
be excluded by using a pack to apply firm pressure
to vaginal trauma. Accurate pressure will control
bleeding from vaginal trauma. If significant bleed-
ing continues despite the application of pressure, the
cervix must be examined for lacerations. In a col-
lapsed woman this should be done under anaesthesia
together with exploration of the uterine cavity.

Uterine cause

Ifvaginal and cervical traumas are excluded by exam-
ination, then either retained placenta or products of
conception or a poorly retracted lower segment are
the likely causes of the bleeding. Gentle exploration
of the uterine cavity digitally or using a large, blunt
curette will allow the removal of any remaining tissue.
Rarely, a uterine rupture may be detected in this man-
ner. Great care must be taken in these circumstances
because of the ease with which the uterus can be per-
forated. If no tissue is detected it is likely that the lower
segment is not retracting, and this is usually seen when
the placenta has been implanted in the lower segment.

Coagulopathy

In most cases of postpartum haemorrhage sufficient
to cause maternal collapse, coagulopathy will con-
tribute to the blood loss. This is most often a con-
sumptive coagulopathy due to depletion of clotting
factors with excessive blood loss. Alternatively, it may
be associated with sepsis or one of the coagulopathic
conditions peculiar to pregnancy (pre-eclampsia,
abruption, amniotic fluid embolism, intrauterine
fetal death). Repeated blood testing will be necessary
to monitor blood and blood product replacement
during resuscitation. Input from a haematologist
is required to expedite the testing, interpreting the
results, and procuring replacement factors. In gen-
eral, coagulopathy due to consumption is more read-
ily corrected (once bleeding is arrested) than that due
to a coagulopathic condition of pregnancy.

Severe pre-eclampsia

Coagulopathy is a feature of severe pre-eclampsia
and is usually preceded by a progressive fall in the
platelet count. It is not usually of sufficient severity
alone to cause collapse, but it may be a contributing
factor, as described previously.

Abruption
Although placental abruption is discussed in Collapse
in pregnancy as a cause of collapse in pregnancy,
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Figure 2 Clinical assessment for causes of postpartum haemorrhage. POC, products of conception; Resus, resuscitation.

collapse after placental abruption is more likely to
occur in the puerperium. Often the blood loss may
be tamponaded behind the placenta prior to deliv-
ery. Significant abruption is usually closely followed
by delivery of the baby, either because of rapid labour
or urgent caesarean section. However, a severe coag-
ulopathy ensues, and disseminated intravascular
coagulation leads to diffuse bleeding and resulting
haemorrhagic shock. The diagnosis has usually been

made prior to this stage from the history of pain,
bleeding, fetal distress, and onset of labour. The uterus
is tender, firm, and may be rising.

Amniotic fluid embolism

Amniotic fluid embolism (AFE) is described in
more detail in the preceding chapter (Collapse in
pregnancy) and below. Rapidly escalating, profound
coagulopathy is invariable in AFE.



Sepsis
Maternal sepsis, in particular sepsis due to chorio-
amnionitis, is also a potent cause of coagulopathy.

m Embolism

Pulmonary embolism

Collapse from pulmonary embolism is more likely
to occur in the postpartum period than antenatally.
Puerperal factors that further increase the risk of
pulmonary embolism are dehydration in labour,
caesarean section, and immobility following delivery.
It should be remembered that the widespread use of
prophylaxis against thrombosis for caesarean section
has led to a significant fall in maternal deaths from
this condition.

There is no difference in the mode of presentation
in the puerperium to other times. There may be chest
pain and shortness of breath followed by cardiac
and/or pulmonary compromise in the absence of
precipitating factors such as blood loss. Pulmonary
embolism is not usually seen immediately after deliv-
ery, being more likely in the first 2-3 days of the
puerperium.

Amniotic fluid embolism

Although rare, AFE is most likely to present at the
time of, or immediately after, delivery. As with pulmo-
nary embolism there is shortness of breath and rapid
collapse, usually without chest pain. The proximity to
delivery makes AFE a more likely diagnosis than pul-
monary embolism, and this will be confirmed by the
rapidly developing coagulation disorder which is a fea-
ture of AFE but not pulmonary embolism.

m Eclampsia

Eclampsia is more likely to occur postpartum but is
rare more than 5 days following birth. The woman
will usually be hypertensive, although this may have
only developed during labour or even after delivery of
the baby. She will usually complain of feeling unwell
and may have symptoms of imminent eclampsia (see
Collapse in pregnancy). She will often be agitated,
and her reflexes will be very brisk with the presence
of muscle clonus. If the fit is witnessed, she will be
observed to lose consciousness and then have a gen-
eralised convulsion. The woman should be kept from
harm while magnesium sulphate is prepared to stop
the seizure and prevent recurrence. After the sei-
zure, bloods for full blood count, urea, electrolytes,
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creatinine, and liver function tests should be taken
if not undertaken recently. The urine should be
checked for the presence of significant proteinuria
unless it is already known to be present.

The diagnosis is usually clear because the woman
will be hypertensive and there will be evidence of
pre-eclampsia with proteinuria and/or haemato-
logical abnormalities. If there are no features of
pre-eclampsia or the fitting is prolonged or focal in
nature, further investigation will be needed. This will
usually require a computed tomography (CT) scan
and, often, magnetic resonance imaging (MRI) scan-
ning to exclude arteriovenous malformations, space
occupying lesions, and other intracranial causes.

If the fit is not witnessed, a history of pre-
eclampsia is suggestive and the blood pressure will
be normal or elevated. There may be damage to the
mouth and tongue or evidence of incontinence.

m Myocardial infarction

Collapse in the puerperium due to myocardial
infarction is even less common than during preg-
nancy, as the load on the maternal heart diminishes
rapidly after birth. However, it may occur if there are
additional demands on an already diseased heart,
such as fluid overload during labour or severe hyper-
tension following the administration of ergometrine,
and should be suspected when significant chest pain
precedes the collapse. There is usually a history of
cardiac disease. Electrocardiography (ECG) and car-
diac enzymes should be performed when the woman
is stable.

m Anaphylaxis

Anaphylaxis may occur in the puerperium asin preg-
nancy. This is frequently as a result of the use of anti-
biotics for the treatment of infection. Similarly the
diagnosis is usually clear because of the close associ-
ation between the administration of the drug and the
reaction occurring.

m Drug toxicity

As described in Collapse in pregnancy, collapse
due to a high epidural or spinal block, intravenous
injection of local anaesthetic, or overdose with mag-
nesium sulphate is equally likely to occur in the
immediate postpartum period. Again, the close cor-
relation between administration of the drug and the
onset of respiratory distress confirms the diagnosis.
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m Transfusion reaction

Transfusion reactions are more common in the puer-
perium as more women receive blood postnatally
than antenatally, although it is not a usual cause for
collapse. However, should collapse occur, the onset
of symptoms soon after the transfusion begins makes
the diagnosis clear.

® Summary

Collapse in the puerperium is more common than
during pregnancy, primarily because of postpartum
haemorrhage. In this situation the diagnosis is usu-
ally clear and most clinicians involved in maternity
care should be skilled in the assessment and man-
agement of PPH. However, collapse may be due to
other causes and can be equally as frightening as
in pregnancy. Once again, resuscitation (Airways,
Breathing, Circulation) should begin immediately
and the diagnosis made while this is proceeding.

m Further reading

RCOG Green-top Guideline 52: Prevention and
management of postpartum haemorrhage.
April 2011.

CTG ABNORMALITIES

Dhammike Silva and Dilip Visvanathan

m [ntroduction

A cardiotocograph (CTG) is a non-invasive method
of recording the fetal heart rate and maternal con-
tractions which became commercially available in
the 1960s. A retrospective study done in the late
1970s1showed that fetal heart monitoring in labour
reduced the incidence of cerebral palsy and peri-
natal mortality, though this was not confirmed in a
subsequent meta-analysis of randomised controlled
trials.2This meta-analysis has shown no reduction in
cerebral palsy, neonatal encephalopathy, or perinatal
mortality. Furthermore it has also been shown that
using fetal heart monitoring in labour is associated
with an increase in obstetric intervention.

The overall incidence of cerebral palsy, neona-
tal encephalopathy, and perinatal mortality is low.
Intrapartum contributions to these conditions are
even less frequent. The high false positive rates of

an abnormal CTG to predict these conditions there-
fore explain the increased maternal intervention
rates. It is for this reason that attempts are being
made for a second line of non-invasive monitoring
in the event of an abnormal CTG. Many units today
use the STAN (ST wave analysis on fetal electrocar-
diography) machine for this reason. It is important
therefore to confirm fetal compromise with acid-
base analysis of a fetal blood sample prior to offer-
ing a mother a caesarean section for a non-acute
abnormal CTG.

Governing bodies such as NICE and the RCOG
have now discouraged the use of CTG in low-risk
women. CTG is recommended in only two situa-
tions: (1) where there is an increased risk of perinatal
death, cerebral palsy, or neonatal encephalopathy,
and (2) where oxytocin is being used for induction or
augmentation of labour.

m Basis of the cardiotocograph

The fetal heart rate monitor recognises and pro-
cesses fetal heart rate pattern and identifies uterine
contractions. Most monitors used in clinical practice
include a transducer, which uses ultrasound and the
Doppler principle to detect fetal heart movements.
These are processed and then displayed on a strip
chart. The uterine contractions are detected by the
change in maternal abdominal circumference.

m The normal CTG

Baseline fetal heart rate (FHR): normal range
(110-160 bpm)

This is the mean level of the FHR when it is sta-
ble but excludes accelerations and decelerations.
Baseline FHR is determined over a time period of
5 or 10 minutes and is expressed in beats per minute
(bpm; Fig. 1).

Figure 1 CTG showing a baseline fetal heart rate of 125 bpm,
a baseline variability of 7-8 bpm and accelerations. There are
no decelerations. The frequency of uterine contractions is 2 per
10 minutes.



Baseline variability: normal range (5-15 bpm)
Baseline variability indicates the integrity of the
autonomic nervous system and occurs as a result of
beat-to-beat variation in the heart rate. It is meas-
ured by estimating the difference in beats per minute
between the highest peak and lowest trough of fluc-
tuation in aone-minute segment of the trace between
contractio

An acceleration would be defined as a transient
increase in FHR of 15 bpm or more from baseline
and lasting 15 seconds or more (Fig. 2). A reactive
trace is when there are at least two accelerations in a
20-minute period. It is accepted that the presence of
accelerations indicates a vigorous and healthy fetus
that will be born with normal blood gases. The sig-
nificance of no accelerations on an otherwise normal
CTG is unclear.

m Baseline changes in the CTG
Baseline changes in the fetal heart pattern

The baseline FHR is mainly controlled by the
autonomic nervous system via the vagus nerve.
Stimulation of baroreceptors, which are found
mainly in the aortic arch and innervated by the vagus
nerve, causes a bradycardia, or slowing, of the FHR.
Stimulation of the chemoreceptors found in the
aortic and carotid bodies cause a tachycardia, or a
quickening, ofthe heart rate.

Fetal tachycardia

A fetal tachycardia occurs when the baseline FHR
is higher than 160 bpm (Fig. 3). It can be moderate
(161-180 bpm) or abnormal (>180 bpm).

The sympathetic system matures earlier than
the vagus, and hence the baseline FHR tends to fall
as gestation advances. One of the compensatory
responses to hypoxia is an increase in the baseline
FHR. It is important therefore to note changes in the
baseline rate as labour progresses. The causes of fetal
tachycardia are summarised in Box 1

Fetal bradycardia
A baseline fetal heart rate of less than 110 bpm is
considered a fetal bradycardia (Fig. 4). It may be
moderate (100-109 bpm) or abnormal (less than
100 bpm).

It can be physiological in the postterm fetus as a
result of continuing development of the vagus. It can
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Figure 2 CTG showing accelerations. The presence of accelerations
is considered to be a good sign of fetal health and shows that the
mechanisms responsible for fetal heart reactivity are intact.
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Figure 3 CTG showing a baseline tachycardia secondary to a very
active fetus.

Box 1 Causes of fetal tachycardia

Physiological

m Active fetus

m Fetal prematurity

m Maternal anxiety and stress
m Maternal tachycardia

Pharmacological
m Anticholinergic drugs (atropine)
m Sympathomimetics (ritodrine, terbutaline)

Pathological

Maternal pyrexia
Hyperthyroidism

Fetal hypoxia
Maternal/fetal anaemia
Chorioamnionitis

Fetal tachyarrhythmia

Figure 4 CTG showing a fetal bradycardia secondary to maternal
hypotension. Note the epidural top up that was given previously.
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Box 2 Causes of fetal bradycardia

Physiological

m Postmaturity
Cord compression
Rapid descent

| |
| |
m Vigorous vaginal examination
|

Normal variation
Pharmacological

m Epidural and spinal anaesthesia
m Paracervical block

m Benzodiazepines
m Substance abuse (cocaine)

Pathological

m Uterine hyperstimulation
m Maternal seizure

m Maternal hypothermia
m Fetal heart block

m Fetal hypoxia

also occur during head compression. A sustained
fetal bradycardia is an obstetric emergency, and
such causes as placental abruption, uterine rupture,
uterine hyperstimulation, and cord prolapse must be
considered. The causes of fetal bradycardia are out-
lined in Box 2.

Reduced baseline variability

A reduced baseline variability is less than 5 bpm
(Fig. 5). It is a non-reassuring baseline if it lasts for
more than 40 but less than 90 minutes. If the reduced
baseline variability lasts for more than 90 minutes, it
is abnormal (see Table 2).

The presence of normal baseline variability
requires an intact cerebral cortex, midbrain, vagus
nerve, and a cardiac conduction system. A normal
baseline variability indicates that the fetus does not
suffer from cerebral asphyxia. A gradual reduction of
the baseline variability in the presence of other pat-
terns of fetal hypoxia indicates that the fetal compen-
satory mechanism to maintain cerebral oxygenation
is being lost. The causes of reduced baseline variabil-
ity are summarised in Box 3.

Sinusoidal patter

A regular oscillation of the baseline long-term vari-
ability that resembles a sine wave is called a sinusoi-
dal pattern (Fig. 6). This smooth, undulating pattern,
lasting at least 10 minutes, has a relatively fixed

Figure 5 CTG demonstrating a baseline variability of less than
5 beats/minute.

Box 3 Causes of reduced fetal
baseline variability

Physiological

m Quiet sleep state

Pharmacological

m Narcotics, e.g. morphine, diazepam

m Magnesium sulphate

m Vagal blockade-atropine or scopolamine
m Substance abuse e.g. heroin

Pathological

m Fetal cerebral hypoxia

Fetal heart block

Congenital neurological abnormality

Other, e.g. in-utero infection, asphyxial event
Fetal anaemia

Figure 6 CTG showing sinusoidal pattern. The baby was born by
caesarean section and had severe anaemia.

period of 3-5 cycles per minute and an amplitude
of 5-15 bpm above and below the baseline. Another
distinguishing feature is that baseline variability is
absent. The pattern was first described in infants with
severe rhesus alloimmunisation and fetal anaemia.
It is considered an abnormal finding and associated
with a poor fetal outcome.



Periodic changes in the fetal heart pattern

Decelerations

Transient episodes of slowing of the FHR below the
baseline level measuring 15 bpm or more and last-
ing 15 seconds or more. Uterine activity needs to be
monitored accurately in order to classify the different
decelerations, as management would depend on the
type of the deceleration.

Early decelerations Uniform, repetitive, periodic
slowing of FHR with onset early in the contraction
and a return to baseline at the end of the contraction
(Fig. 7). These are usually persistent and occur with
each contraction. The causes of early decelerations
are physiological - head compression resulting in
increased vagal tone - not pathological.

Late decelerations
slowing of FHR with an onset in the mid to end part
of the contraction and a nadir more than 20 seconds

Uniform, repetitive, periodic

after the peak of the contraction and ending after
the contraction (Fig. 8). In the presence of a non-
accelerative trace with baseline variability <5 bpm, the
definition would include decelerations <15 bpm. Late
decelerations are thought to be caused by a decreased
blood flow (associated with a uterine contraction)
beyond the capacity of the fetus to extract oxygen.
Causes for late decelerations are given in Box 4.

Variable decelerations
Typical variable decelerations
periodic variable slowings of FHR with rapid onset and

These are intermittent

recovery (Fig. 9). Time relationships with contraction

ml itmtiin

Figure 7 ClGdemonstrating early decelerations.
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Figure 8 CIGshowing a baseline fetal tachycardia with late decel-
erations secondary to uterine hyperstimulation from intravaginal
prostaglandin gel.

Box 4 Causes of late decelerations
due to reduction in placental perfusion
provoked by uterine contractions

Pre-existing placental dysfunction
m Pre-eclampsia

IUGR

Diabetes

Chronic hypertension

Postterm pregnancy

Maternal condition
m Diabetic ketoacidosis
m Uterine hyperstimulation
m Maternal hypotension

IUGR, intrauterine growth restriction.
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Figure 9 CTG showing variable decelerations. It is important to
check the baseline features. Here the baseline rate is 130 beats/
minute, with a baseline variability of 10-15 beats/minute and there
are accelerations.

cycle are variable and can occur in isolation. Sometimes
they resemble other types of deceleration patterns in
timing and shape. The causes of variable decelerations
are umbilical cord compression, generally in the first
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m Categories of fetal heart trace pattern

It has been recommended by NICE and the RCOG
that CTGs should be classified into three groups -
normal, suspicious, or pathological - depending on
the features that are present. These are outlined in
Tables 1 and 2.3

Further information about classifying FHR traces
includes:

Figure 10 CTG showing shouldering variable decelerations. There is
however a baseline tachycardia and a reduced baseline variability.
This would be then classified as atypical variable decelerations.

stage of labour, and substantial head compression
during the active phase of the second stage of labour.
Both of these events cause activation of the vagus
nerve with a subsequent reduction in FHR.

Atypical variable deceleration In addition to the
features described, variable decelerations are said
to be atypical if they have any of the following
characteristics (Fig. 10):

m loss of primary or secondary rise in baseline rate (shoul-
dering);

m slow return to baseline FHR after the end of the contrac-
tion;

m prolonged secondary rise in baseline rate (exaggerated
shouldering);

m biphasic deceleration;

m |oss of variability during deceleration;

m continuation of baseline rate at lower level.

These features indicate that the fetus is mounting
a compensatory response to hypoxia, which it will
develop if persistent over a period of time. It is there-
fore important to ensure that both types of variable
decelerations, especially atypical ones, are recognised

and that appropriate action is taken.

Table 2 Criteria for categories of fetal heart traces

Feature Baseline (bpm) Variability
Reassuring 110-160 a5
Non-reassuring  100-109 <5 for 40-90 minutes
161-180
Abnormal <100 <5 for 90 minutes
>180
Sinusoidal pattern
>10 minutes

m |f repeated accelerations are present with reduced vari-

ability, the FHR trace should be regarded as reassuring.
True early uniform decelerations are rare and benign, and
therefore they are not significant.

m Most decelerations in labour are variable.
m If a bradycardia occurs in the baby for more than 3 minutes,

urgent medical aid should be sought and preparations
should be made to urgently expedite the birth of the baby,
classified as a category 1 delivery. This could include
moving the woman to theatre if the fetal heart has not
recovered by 9 minutes. If the fetal heart recovers within
9 minutes, the decision to deliver should be reconsidered in
conjunction with the woman if appropriate.

A tachycardia in the baby ot 160-180 bpm, where
accelerations are present and no other adverse features
appear, should not be regarded as suspicious. However, an
increase in the baseline heart rate, even within the normal
range, with other non-reassuring or abnormal features
should increase concern about the well being of the fetus.

Table 1 Categories of fetal heart trace patterns

Normal An FHRtrace in which all four features are
classified as reassuring

Suspicious An FHRtrance with one feature classified as
non-reassuring and the remaining features
classified as reassuring

Pathological An FHRtrace with two or more features

classified as non-reassuring categories or one or
more classified as abnormal

Decelerations Accelerations

None Present
The absence of accelerations
with otherwise normal trace

is of uncertain significance

Typical variable decelerations
with over 50% of contractions,
occurring for over 90 minutes
Single prolonged deceleration for
up to 3 minutes

Either atypical variable
decelerations with over 50% of
contractions or late decelerations,
both for over 30 minutes

Single prolonged deceleration for
more than 3 minutes



m Fetal blood sampling

If the CTG is pathological but non-acute, it must be
decided whether a fetal blood sampling should be
undertaken - if possible and appropriate.

Ifthe pH is 7.25 and above (normal) - labour should
be allowed to continue and ifthe abnormality persists
arepeat FBS should be performed in 1 hour’s time.

If the pH is 7.21-7.24 (borderline) - the repeat FBS
should be repeated in 30 minutes. Ifathird sample is
required, a consultant should be involved in further
decisions about the labour.

If the pH is 7.20 or less (abnormal) - a category 1
LSCS (delivery within 30 minutes) or vaginal birth if
possible expedited with consultant being involved in
decision-making.

If FBS is not possible or inappropriate - place
mother in the left lateral position, give 500 mL of
crystalloid if appropriate and the delivery of the baby
should be expedited.
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m History

A full history of the presenting complaint is
extremely important, as are any associated symp-
toms. The history must be interpreted with reference
to the gestational age, as aetiologies change through-
out pregnancy.

Specific questions that may aid diagnosis include:

m Did the pain start gradually or suddenly?

m [s it dull, aching and constant, oris it sharp and stabbing
in nature?

Is it associated with meals?

How long after eating does it start?

Is it well localised and has there been any change?

Are there any associated features, e.g. nausea and vom-
iting?
m Are there any obvious relieving or exacerbating factors?

m Physical examination

m Clinical findings may be less obvious and more difficult
to elicit in pregnancy than in non-pregnant women with
the same disorder.

m Peritoneal signs are often absent in pregnancy as a
result of lifting and stretching of the anterior abdominal
wall. This means that any underlying inflammation is
not in direct contact with the peritoneum, thus reducing
guarding.

m |t may be useful to examine the patient in the lateral
decubitus position to help distinguish between uterine
and extrauterine pain. This manoeuvre displaces the
uterus to one side.

m The intra-abdominal contents change position as the
pregnancy progresses. McBurney’s point is where the
appendix is situated in the first trimester before it moves
upwards and laterally towards the gallbladder. The bowel
can be displaced to the upper abdomen.

m [t may be worthwhile carrying out a vaginal examination if
a gynaecological cause is suspected.

m In patients presenting early in pregnancy, it is import-
ant to rule out ectopic pregnancy although it should be
emphasised that this tends to cause pain in the lower
abdomen.

m Laboratory investigations

Commonly used laboratory tests have different
ranges in pregnancy (see Appendix), and therefore
may be of limited use in aiding diagnosis.
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m Radiological investigations

m Ultrasound scanning is the most commonly used inves-
tigation for evaluating a pregnant abdomen. It is safe,
and the gallbladder, liver, pancreas, and kidneys can be
evaluated easily.

m |onising radiation that produces exposures <0.5 Gy (= 50
rad) have not been associated with fetal abnormalities
or pregnancy loss. However, there is a possible associa-
tion between prenatal radiation exposure and childhood
cancer.1

m lonising radiation (as with computed tomography (CT)
scanning) should be used only when absolutely indicated
medically and other imaging options have been consid-
ered and rejected.

m Magnetic resonance imaging (MRI) is not recommended
in the first trimester, and not all MRI contrast agents are
approved for use in pregnancy. It has been used in later
pregnancy to exclude morbidly adherent placentae. It
must be remembered that the duty of care of any attend-
ing doctor is primarily to the mother, as the fetus has no
legal standing while in utero.

m Conditions with increased frequency in
pregnancy

The following conditions causing epigastric pain
occur more frequently when a woman is pregnant:

m gastro-oesophageal reflux (GORD)/oesophagitis;

m biliary colic;

m acute cholecystitis (due to decreased gallbladder motility
and increased cholesterol saturation of bile in pregnancy).

m Conditions due to pregnancy

The following conditions can occur as a result of
pregnancy:

m rupture of the rectus abdominis muscles;

m ectopic pregnancy (the classical triad of bleeding, lower
abdominal pain and amenorrhoea may not be present and
symptoms can be non-specific;2

m acute fatty liver of pregnancy;

m HELLP (haemolysis, elevated liver enzymes and low
platelets);

m spontaneous rupture of the liver (due to HELPP);

m splenic artery aneurysm rupture.

m Conditions incidental to pregnancy
Conditions incidental to pregnancy are:

non-ulcer dyspepsia;

gastric and duodenal ulceration;
gastritis and duodenitis;
irritable bowel syndrome;

acute and chronic pancreatitis.

m Gastro-oesophageal reflux disease

This condition is common in non-pregnant women
and almost universal to some degree in pregnancy.
Estimates of the proportion of women who experi-
ence GORD at some time during pregnancy range
from 30 to 80 per cent. It is due to an increased intra-
abdomi