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TRAUMA IN PREGNANCY

Pamela Nash

When a pregnant woman presents with major trauma two lives are at risk.
Sul X Survival of the fetus depends on maternal survival. Treatment priorities

illZ _ > ; ;_ remain the same as in patients who are not pregnant, although resuscitation
and stabilisation should be modified to account for the anatomical and
physiological changes of pregnancy. Early participation of an obstetrician is
advocated.

If the patient is conscious she will be anxious about herselfand her baby.
_It is important quickly to establish rapport with her. Allocation of an
experienced nurse to this task will facilitate communication and allow other
members of the trauma team to complete the primary and secondary
surveys.

Anatomical changes

\T~38< AJ In the first trimester of pregnancy the uterus is a thick walled structure
36- - that is protected against injury by the pelvis. As the uterus enlarges to
32 become an intra-abdominal organ it becomes progressively more vulnerable
28 to injury. In the second trimester the fetus is cushioned by a large volume of

'l/r22X 0 ,' \ amniotic fluid, but by the end of the third trimester the uterus is thin
} ' \ K160 | .' \ walled, offering little protection to the fetus.

l(A2\\\0) |,//,

Because, unlike the uterine wall, the placenta is devoid of elastic tissue
shearing forces to the abdomen-for example, those caused by blunt
trauma-may cause placental abruption.

Size of uterus at various
stages of pregnancy.

Physiological changes
Airway

Ensure that the airway is protected at all times because during pregnancy
there is relaxation of the gastro-oesophageal junction and delay in gastric
emptying, both of which increase the risk of regurgitation and aspiration.

Physiological changes in pregnancy

Respiratory Breathing
* Tidal volume is increased by 40% The "physiological hyperventilation" of pregnancy results in respiratory
* Respiratory rate is unchanged alkalosis, with PaCO2 at term falling to 30 mm Hg. A PaCO2 of 40mm Hg at
* Respiratory alkalosis this stage of pregnancy indicates maternal and fetal acidosis.

Cardiovascular C* Pulse rate is increased to 85-90 beats/ Circulation
minute During pregnancy blood volume increases by up to 50% and cardiac
* Blood pressure falls by 5-15 mm Hg in output by 1 0-1 5 litres. Compared with patients who are not pregnant, the
*second trimester i pregnant woman has to lose a greater amount of blood before signs of

I Plasma volume is increasedI*****
* The supine hypotension syndrome hypovolaemia occur-that is, increased respiratory rate, falling blood

pressure, and tachycardia (see article in this series on hypovolaemic shock).
Other changes Blood is shunted away from the uteroplacental circulation to maintain
* Gastric emptying is delayed maternal vital signs.
* Risk of eclampsia In the supine position the uterus of a gravid woman causes pressure on

the inferior vena cava; this impairs venous return, causing a fall in cardiac
output of up to 40% and an associated fall in blood pressure (the supine
hypotension syndrome).
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Primary survey

Patient with hip raised on a sandbag.

Secondary survey

Radiograph taken after a fall excludes pelvic
fractu re.

Control the airway, stabilise the neck, assess ventilation and give high
flow oxygen through a mask-bag-reservoir system.

If an injury to the cervical spine is suspected immobilise the neck with a
rigid cervical collar. Raise the right hip with a sandbag and displace the
uterus to the left to reduce compression ofthe vena cava. Once spinal injury
is excluded nurse the patient in the left lateral position to prevent supine
hypotension.

Establish venous access with two large bore cannulas (14 gauge) in the
antecubital fossae. Take blood for cross matching and determination of
blood group, Kleihauer test result, full blood count, and urea and
electrolyte concentrations. Vigorous fluid replacement should be started.
Haemaccel has a product licence for use in pregnant patients and can be
used before crossmatched blood is available.

If pneumatic anti-shock suits are used only the leg compartments should
be inflated.
A rapid neurological assessment should be performed and all articles of

clothing removed.

Assessment ofthe mother
Perform a head to toe examination of the mother during the secondary

survey. Urgent radiography should not be withheld as the priority is
keeping the mother alive. The radiation dose to the uterus can be reduced
by minimising repeat of abdominal or pelvic radiography and use of lead
abdominal shields when taking other radiographs.

Injuries should be treated in the same way as those in patients who are not
pregnant. Peritoneal lavage can be performed if indicated by using a
supraumbilical minilaparotomy approach after placement of a urinary
catheter and nasogastric tube. If abdominal surgery is required this should
not be delayed because of pregnancy.
The presence of a pelvic fracture should alert the clinician to the

possibility of damage to the dilated pelvic veins and subsequent massive
retroperitoneal haemorrhage.

Assessment ofthefetus
Assessment of the fetus forms part of the secondary survey of the mother

and should be performed in conjunction with an obstetrician because
beyond 26-28 weeks' gestation the fetus is potentially viable if urgent
delivery is required.
The normal fetal heart rate is 120-160 beats/minute. Fetal bradycardia

and loss of beat to beat variation are signs of fetal distress. Doppler
ultrasonography can be used to assess fetal heart rate from 12-14 weeks'
gestation. Later in pregnancy the fetus can be monitored by
cardiotocography; this compares fetal heart rate with uterine contractions.
Signs of fetal distress include inadequate acceleration in fetal heart rate in
response to uterine contractions and late decelerations in response to
contractions.

Fetal gestation and viability can be confirmed by pelvic ultrasonography,
the fetal heart beat being visible from seven weeks' gestation.
Ultrasonography is also useful later in pregnancy to assess placental
position, volume of liquor, and the presence of intra-amniotic
haemorrhage.
The Kleihauer test is used to assess the presence and degree of

fetomaternal haemorrhage after trauma. This can be used to predict fetal
anaemia in utero. If fetomaternal haemorrhage occurs in a Rhesus negative
mother prophylactic anti-D should be given to protect against Rhesus
sensitisation.
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Primary survey
* Airway and cervical spine control
* Breathing
* Circulation (position patient to avoid
supine hypotension)
* Dysfunction of the central nervous system
* Exposure

Assessment of the fetus
* Note date of last menstrual period
* Measure fundal height
* Examine for uterine contractions or
tenderness
* Examine forfetal movement
* Monitor fetal heart rate
* Perform vaginal examination for amniotic
fluid or blood

Signs of fetal distress
* Bradycardia (<110 breaths/minute)
* Signs on cardiotocography:

Inadequate accelerations in fetal heart
rate in response to uterine contraction

Late decelerations in fetal heart rate in
response to uterine contraction
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Placental abruption is a common cause of fetal death after blunt trauma,
second only to maternal hypovolaemic shock. Clinical signs are usually
obvious, but fetal distress may be the only evidence. Because placental
abruption may occur up to 48 hours after the injury fetal monitoring is
advocated during this period to detect fetal distress in patients with
appreciable trauma (especially abdominal trauma), vaginal bleeding, or seat
belt injury. Major placental separation with or without amniotic fluid
embolism can lead to disseminated intravascular coagulation.

In the late stages of pregnancy the uterus is susceptible to traumatic
rupture. This has a wide range of presentations, from massive haemorrhage
and shock to minimal symptoms and signs. The finding of a separately
palpable uterus and fetus is pathognomonic.

Penetrating trauma

As pregnancy progresses the uterus becomes increasingly vulnerable to
penetrating trauma, with the uterus acting as a shield for the other intra-
abdominal organs. After gunshot and stab wounds to the abdomen fetal
injury and death are common, but maternal survival is good because the
uterus is a non-vital organ.

Penetrating abdominal trauma.

Burns

Immediate delivery is indicated when
maternal burns exceed 50% of body
surface area in the second or third
trimester

Burns that affect more than 50% of the body surface area that occur in the
second or third trimesters of pregnancy are associated with high maternal
mortality. These patients should be delivered immediately as maternal
death is otherwis'e certain and fetal prognosis not improved by waiting.

The priorities in the management of the pregnant woman with trauma are

the same as for patients who are not pregnant. The aims are to resuscitate
and stabilise the mother and then assess the fetus, with early help from an

obstetrician.

The photograph depicting penetrating abdominal trauma is reproduced from the advanced trauma

life supportT" (ATLS'""') set by kind permission of the American College of Surgeons' committee on

trauma. The line drawing was prepared by the department of education and medical illustration

services, St Bartholomew's Hospital, London.

Dr Pamela Nash, MRCP, is consultant in accident and emergency medicine, Hillingdon
Hospital, Middlesex.
The ABC of Major Trauma has been edited by Mr David Skinner, FRCS; Mr Peter Driscoll,

FRCS; and Mr Richard Earlam, FRCS.
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Blunt trauma

Signs of placental abruption
* Vaginal bleeding
* Uterine irritability
* Abdominal tenderness
* Increasing fundal height
* Maternal hypovolaemic shock
* Fetal distress

Conclusion
. -1

Indications for surgical or
obstetric intervention
* Need for treatment of maternal injuries
* Penetrating abdominal trauma
* Uterine rupture
* Placental abruption
* Fetal distress at >26 weeks' gestation
* Burns affecting >50% of body surface
area in second or third trimester
* Need for caesarean section after
maternal death
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