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A WOMAN’S BODY goes through many, and
often, dramatic changes during pregnancy. Many
of these changes make the woman more
vulnerable and multiply various risks involved in
surgery, such as difficult intubation or
ventilation, increased risk of haemorrhage, as
well as spontaneous abortion or abnormal
development of the unborn child. Perioperative
care of pregnant women is specialised and is
crucial to the provision of optimum care for the
woman and the fetus. 

Anatomical changes during pregnancy 

The uterus Many changes take place in a
woman’s body during pregnancy; the most
obvious being the increase in size of the uterus. If
the ovum has been fertilised within the fallopian
tube, five to seven days later it will begin to embed
itself in the thickened vascular endometrium.
This then becomes the decidua – the thickened

uterine lining formed to receive the fertilised
ovum once pregnancy is established. The
endometrium will have been prepared by the
action of hormones to receive the ovum. As the
ovum develops into an embryo, and then into a
fetus, it grows causing the uterus to expand
(Watson 2005). The embryo and subsequent fetus
develop within a buoyant medium known as
amniotic fluid within the amniotic sac. The
amniotic fluid permits symmetrical development,
cushions the fetus, helps to maintain consistent
temperature and pressure and allows the fetus
free movement (Van De Graaff and Fox 1995).
The weight of the gravid uterus shifts the centre of
gravity, particularly during the third trimester
(Coad 2005). This leads to a change in posture
and gait, which in turn can cause back pain. This
should be taken into consideration when
positioning the patient.

After around three months of pregnancy the
uterus occupies most of the pelvic cavity. Towards
the end of a full-term pregnancy the uterus almost
entirely fills the abdominal cavity pushing the
liver, stomach and intestines upwards (Tortora
and Grabowski 2003). This results in reduced
residual and expiratory reserve volumes,
particularly in the supine position. Consequently,
one of the largest stores of oxygen to the body is
lost, leaving the pregnant woman particularly
susceptible to hypoxia if she has pre-existing
respiratory disease or during general anaesthesia
(Lumb 2005). However, Lumb (2005) suggests
that hormonal changes during pregnancy have
the effect of increasing the tidal volume (the
volume of air inspired or expired with each
breath), thereby inducing hypocapnia. It is
important to bear this in mind when analysing
arterial blood gas results. 
The breasts Another visible physiological change
during pregnancy concerns the breasts. The release
of hormones such as oestrogen, progestogen and
prolactin leads to an increase in the number and
size of breast lobules in preparation for lactation
(Blackburn 2002). The increase in size of the
breasts, along with an enlarged abdomen, can
cause difficulties when intubating a woman in the
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third trimester of pregnancy. For this reason, Polio
and McCoy laryngoscope blades should be easily
accessible if there is any likelihood that a general
anaesthetic may be required. A short laryngoscope
handle may facilitate intubation further 
(Smith et al 2005). 
Fluid retention One of the most fundamental
system changes during normal pregnancy is the
increase in fluid retention. The majority of this
fluid is retained within the circulating plasma
volume. The risk of anaemia, thromboembolism
and other blood clotting disorders is elevated
because the plasma makes up a higher
proportion of the circulating blood volume
(Blackburn 2002) [Q1 OK as reworded?]. The
average maternal weight gain is between 11 and
13kg, of which between 8 and 10kg consists of
retained fluid. Cardiac output and renal blood
flow are also increased (Campbell and Lees
2000). The increase in cardiac output results
from an increase in heart rate, a reduced systemic
vascular resistance and the stroke volume
improving by almost one third. These
compensatory measures are intended to cope
with the growing fetus, uterus and placenta
(Mushambi 2002). 

Management and prevention of disorders
during pregnancy 

When a woman suspects that she might be
pregnant, it is usual for her to make an
appointment with the GP. During the
consultation, the GP usually takes the woman’s
blood pressure and checks that she is generally fit
and well. Once pregnancy has been confirmed by
a urine test the GP will advise the expectant
mother to start taking folic acid if she is not doing
so already. Research has shown that by taking
folic acid as a daily supplement before
conception, and for the first 12 weeks of
pregnancy, the risk of the baby developing a
neural tube defect, such as spina bifida is reduced
(Department of Health 2004). The GP will also
check that the woman is not taking any
medication that is contraindicated during
pregnancy. This may include drugs such as
antiepileptics, antidepressants and non-steroidal
anti-inflammatory drugs (British National
Formulary 2008).

Beevers et al (2007) state that one in ten of all
pregnant women has clinically relevant
hypertension. Raised blood pressure is a key
factor in the medical management of pregnancy
for many of these women. Hypertension may be
a symptom of pre-eclampsia or it may be
transient (Impey 2004). Diabetes may also occur
transiently in the form of gestational diabetes
mellitus. Pregnancy causes blood glucose levels
to rise. Depending on the glucose levels before

pregnancy, this can sometimes rise to a level
defined as diabetes. The key to reducing the risk
of serious abnormalities and infant death is to
maintain strict glucose control using insulin
during pregnancy (Impey 2004).

The GP will make arrangements for the first
antenatal visit with the midwife. This is usually
made 12 weeks into the pregnancy. The main
purpose of this visit is to screen for any possible
complications that could arise during the
pregnancy, labour or the puerperium, which is
the six-week period following delivery. The type
and frequency of further antenatal care, as well
as choices regarding the delivery, are decided
after discussion with the parents. This will need
to be re-evaluated throughout the pregnancy. It is
usual to carry out an ultrasound examination at
16-20 weeks’ gestation. This is useful to verify
the gestation period as well as to check for
structural fetal abnormalities, detect twins and to
reassure the parents (Impey 2004).

General surgery during pregnancy

It may be necessary for the pregnant woman to
undergo surgery. Elective surgery is best put off
until after the baby is born. In the early stages of
pregnancy, there is a risk of embryo
malformation or spontaneous abortion brought
on by general anaesthesia. In the later stages of
pregnancy there is an increased risk of
regurgitation and acid aspiration which could
lead to Mendelson’s syndrome (chemical
pneumonia) (Smith 2006). The risk of
Mendelson’s syndrome results from weakness of
the gastro-oesophageal sphincter occurring in
almost one-third of women in the second half of
pregnancy (Simpson and Popat 2002). It is safe
practice to assume that all women at this stage of
pregnancy are at risk. For this reason, a rapid
sequence induction involving the use of
suxamethonium and cricoid pressure is carried
out if the patient is to be anaesthetised (Simpson
and Popat 2002). Suxamethonium is a 
fast-acting muscle relaxant used to reduce the
time between induction and intubation when the
patient is most at risk of aspirating stomach acid;
downward pressure on the cricoid ring occludes
the oesophagus further reducing the risk of
aspiration (Thorburn 2006).

Ellis et al (2006) emphasise the dangers of
appendicitis, which is no more or less common in
women who are pregnant than in those who are
not. However, it has a higher morbidity and
mortality rate in pregnant women as it may be
confused with complications of pregnancy.
Appendicitis during pregnancy is easily confused
with pyelonephritis, vomiting of pregnancy or
red degeneration of a fibroid which occurs when
the fibroid’s blood supply is cut off, causing it to
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turn red and die[Q2 What does this sentence
mean?]. During pregnancy, the appendix is
positioned higher in the abdomen and therefore
the location of pain resulting from appendicitis
may not be what is expected [Q3 OK as written
here?]. Appendicitis carries with it a considerable
risk of spontaneous abortion, particularly in the
first trimester (Ellis et al 2006).

Trauma during pregnancy

There is a possibility of trauma during
pregnancy. When recording the patient’s
observations, it is important to be aware of the
normal parameters for a pregnant woman, for
example decreased blood pressure and increased
heart rate. During the last trimester, the supine
position should be avoided as this causes
compression to the inferior vena cava. Instead,
the patient should be positioned in a semi-lateral
position with a wedge under the right side of her
back. To reduce the risk of aspiration
pneumonia, intravenous (IV) ranitidine is
indicated if there is any risk of the patient losing
consciousness or needing a general anaesthetic.
In the case of abdominal trauma, the patient’s
blood group should be determined to establish
whether or not the woman is rhesus-D-negative.
If she is, she should be given anti-D
immunoglobulin to prevent her from producing
antibodies against a potentially rhesus-positive
fetus (Moulton and Yates 2006). 

When treating a pregnant woman for any kind
of trauma it is important to remember that two
or more individuals are being cared for: the
mother and the fetus or fetuses. For this reason,
the obstetric team should be involved in the
management of care. The team will need to
monitor the fetus for any signs of distress (King
1999). If the pregnant woman has a cardiac
arrest resulting in death, a decision should be
made to carry out a post-mortem Caesarean
section (King 1999). It is essential that
cardiopulmonary resuscitation be performed
until the fetus is delivered for it to have the best
chance of survival.

In 2000-2002 the maternal mortality rate for
the UK (both direct and indirect causes of death)
was 13.1 maternal deaths per 100,000
maternities (Confidential Enquiry into Maternal
and Child Health 2004). The most common
direct cause of death was thromboembolism,
which has remained unchanged for the past three
years. However, the death rates associated with
haemorrhage and anaesthesia have increased
within the same period. The majority of deaths

resulted from indirect causes, such as those
caused by diseases exacerbated by the pregnancy,
for example cardiac disease, psychiatric disease
and epilepsy. Women most at risk of maternal
death included those living in families where
both partners were unemployed, those living in
deprived areas of England, and women from
minority ethnic groups (Confidential Enquiry
into Maternal and Child Health 2004).

Anaesthesia during labour and/or
Caesarean section

When possible, regional anaesthesia is preferable
to general anaesthesia as a result of the
teratogenic risks in the first trimester, and the
chance of developing Mendelson’s syndrome
later on in pregnancy. Tests in animals have
found that drugs used for regional and local
anaesthesia do not carry a risk of teratogenicity
(Philips 2003). 

During pregnancy, oestrogen and
progesterone are produced by the corpus luteum
up until the eighth week, at which point the
placenta begins to produce these hormones
instead (Kumar 1998). During natural labour,
oxytocin is produced, which stimulates uterine
contraction (Kumar 1998). Synthetic oxytocin
(Syntocinon®) can be given in an IV infusion for
the induction of labour and/or in a bolus dose
immediately after delivery by Caesarean section.
This reduces the risk of a uterine haemorrhage
(Laurence et al 1997). 

Epidural analgesia is commonly used for pain
relief during labour. It has the advantage of many
hours’ duration and is easily topped up when
necessary. In some patients it is so effective that it
gives sufficient analgesia to carry out a
Caesarean section if natural childbirth is no
longer a safe option (Simpson and Popat 2002).
Although the duration of an epidural block is
long lasting, its onset (45 minutes) is much
slower than that of a spinal block, which begins
to take effect after ten minutes. For this reason, if
the patient is not already in labour and therefore
does not have an epidural catheter in place, a
spinal block is usually the first choice of
anaesthesia for Caesarean section (Thorburn
2006).

There are certain cases when giving birth
naturally is too risky and a Caesarean section is
the safest option. Indications for Caesarean
section include (Campbell and Lees 2000): 

4 Obstructed labour, for example cephalopelvic
disproportion.

4 Malpresentation – an abnormal position of
the fetus in the birth canal.

4 Multiple gestation.
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4 Fetal distress or prolapsed cord.

4 Maternal medical conditions requiring urgent
or controlled delivery, for example
hypertensive disorders of pregnancy or
diabetes.

4 Obstetric complications such as placenta
praevia.

4 Previous Caesarean section. 

Serious complications during a Caesarean section
are rare but are elevated in comparison to those
during a vaginal delivery. For example, the risk of
haemorrhage increases during a Caesarean
section. For planned Caesarean sections, the
mother’s blood should be cross-matched in
advance so that blood is available if needed. 
O Rhesus negative blood should be kept within
easy access of the maternity theatres at all times,
in case of an emergency. The post-Caesarean
section mortality rate is one in 500 (Impey 2004).
An obstetric haemorrhage can quickly become
life threatening, mainly as a result of the increased
vascularity of the uterus during pregnancy. The
placental blood flow at ten weeks’ gestation
increases more than tenfold by term; from 50ml
to 500-800ml per minute (Wilde 2005).

As with any surgery, thromboprophylaxis is
best practice. However, warfarin is contraindicated
from six to 12 weeks’ gestation, as it can cause
harm to the fetus (Hampton and Preston 2002).
Hampton and Preston (2002) recommend the use
of heparin at any time during pregnancy to combat
the increased risk of thromboembolism.

Post-partum care

The National Institute for Clinical Excellence
(NICE) (2004) recommend that following a
Caesarean section with no complications, the

wound dressing should be removed after 24
hours. NICE (2004) estimate that the expected
length of hospital stay is three or four days
following Caesarean section. A woman may be
discharged from hospital in as little as six hours
after an uncomplicated vaginal delivery
(Campbell and Lees 2000). 

Care for the mother and the baby does not end
after discharge. Impey (2004) points out that the
morbidity and mortality rate associated with
pregnancy is at its highest during the puerperium.
In the UK the community midwife should visit
the mother and baby every day for at least ten
days post-discharge. If necessary, the midwife
will continue these visits for up to four weeks
(Campbell and Lees 2000). A health visitor will
usually visit the mother when the baby is ten days
old and the family GP is likely to carry out a
postnatal check at six weeks (Wiltshire Primary
Care Trust 2006).

Childbirth is also associated with mental illness.
Postnatal depression is one of the most common
depressive illnesses (Hanley 2006). A tenth of all
women experience ‘baby blues’ (Hanley 2006).
The exact cause of postnatal depression is not
known (Dennis and Ross 2006); however, it is
thought to affect mothers equally regardless of
their social status or race (Hanley 2006). 

Social influences

Social trends in family planning are changing in
the UK. A study by Moffitt et al (2002) compared
teenage mothers with mothers over the age of 20
years. It found that teenage mothers were more
likely to come from a deprived background, had
less support from their partners and were more
likely to experience mental illness. The children of
young mothers achieved less at school, had more
behavioural problems and were more likely to be
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maltreated (Moffitt et al 2002). Women who have
their first child at the age of 35 years and over are
becoming more common (Astolfi and Zonta
2002). If trends continue as they are, by the year
2025, in Italy, around one quarter of all mothers
will fall into this category (Astolfi and Zonta
2002). The study also found that older first-time
mothers were at a higher risk of complications,
such as premature births, low birth weight at term
and stillbirths (Astolfi and Zonta 2002).

It is not only older mothers who are at risk of
complications. Being obese increases the risk of
miscarriage threefold and the chances of needing
an operative delivery rise by nearly 27% (Yu et al
2006). Twenty-one per cent of women aged
between 35 and 64 years are classed as being obese
(Yu et al 2006) and caring for obese pregnant
women in theatre is becoming more common.

Conclusion

The physiological and anatomical changes that
occur during pregnancy are numerous. These

changes directly affect the planning of care for
the pregnant woman. The fetus, uterus and
placenta grow in size displacing other organs.
This can make diagnosis of illness, not related to
pregnancy, more difficult as well as having an
adverse effect on the spine. This abdominal
growth, coupled with an enlargement of the
breasts make intubation more challenging.
Breathing patterns are affected by pregnancy and
this in turn affects anaesthesia and blood gas
values. An increase in plasma volume can lead to
problems such as anaemia and clotting disorders.

Social issues such as the rise in teenage
pregnancy, obesity and older first-time mothers
may also influence the care of the pregnant
woman in theatres. For example older and obese
mothers have an increased risk of complications
during pregnancy and delivery. In the UK, there is
an antenatal system of care in place, which is
designed to screen for potential complications to
improve management and involves care from the
multidisciplinary team. Surgery may need to be
carried out for complications of pregnancy as
well as conditions unrelated to pregnancy.
Adaptations to care and appropriate measures
are necessary in such cases, to promote maternal
and fetal safety  NS
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