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Introduction 

Trauma in pregnancy is the leading co-incidental cause of maternal death and remains the 

most common cause of fetal demise (Petrone, 2011). Many diagnostic and management 

challenges are present when dealing with the injured pregnant patient. Anatomical and 

physiological variations of pregnancy need to be understood in order to adapt medical 

management and overcome the numerous challenges which exist for such patients. The 

relative unfamiliarity of anatomical and physiological changes experienced in pregnancy 

means great care must be taken when managing such patients, especially in high energy 

trauma injuries. 

 

Numerous studies conducted throughout North America have assessed the epidemiology of 

obstetrics in trauma. Trauma is reported to complicate between 6 – 8% of pregnancies (Hill, 

2008), 0.4% require hospital admission (Lavin, 1983) and 0.1% will be victims of major 

trauma (Injury Severity Score (ISS) >15) (Sperry, 2006). 50% of non-obstetric maternal 

mortalities are due to trauma (Kissinger, 1991). Fetal mortality is also a considerable issue, 

with 3 – 7 fetal deaths per 100,000 live births as a result of trauma (Schiff, 2002). 

 

The most common cause of isolated fetal death is due to placental abruption.  Placental 

abruption is theorised to occur either as a result of shearing forces or a “contrecoup” 

mechanism leading to a separation of the rigid placenta from the elastic uterus. Other causes 

of fetal demise include spontaneous abortion, uterine rupture and still birth. Reported series 

demonstrate up to 50% of pregnant patients with major traumatic injuries and as many as 5% 

with minor injuries will suffer a placental abruption (Mighty, 1994). The result of trauma 

during pregnancy on the long term health of the fetus, even from minor injury, is a 

significantly increased risk of pre-term delivery and low birth weight. From North American 

data, blunt trauma predominates over penetrating injury and road traffic accidents account for 

the majority of blunt injuries. However, penetrating abdominal injury carries significant risk 

and studies have demonstrated rates of fetal mortality of 73% and maternal mortality 63% 

from penetrating trauma (Petrone, 2011). Domestic violence is considered to be widely 

under-reported and is likely to be the second leading mechanism of injury for trauma in 

pregnancy. 

 

Definition of Pregnancy in Pre-Hospital Trauma Care 

When encountering a female trauma patient between the ages of 10 and 50 years old, there 

must be a consideration for the potentiality of pregnancy. In order to improve the level of 

understanding and communication, the terms; potential, early and viable pregnancy shall be 

used. Potential pregnancy includes all women of child bearing age and should trigger the 

practitioner to assess in greater detail the likelihood and gestation of pregnancy. Early 

pregnancy should be used for the women of child bearing age who is or suspected to be 

pregnancy, with gestation less than 20 weeks. Viable pregnancy shall be the term referring to 

women with a pregnancy is greater than 20 weeks. Ideally, communication relating to 

pregnancy should define the approximate age of gestation, for example; 24 weeks, 30 weeks 
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or 40 weeks, in order to maximise understanding and the relay of information. Estimation of 

pregnancy gestation can be made through evaluation of uterine fundal height (see Figure 1). 

Viable pregnancy can be most readily estimated by correlation with whether fundal height is 

at or above the level of the umbilicus. In the absence of obstetric history, such estimation can 

be useful in gauging gestation, however if there is any uncertainty or conflicting information, 

pregnancy should be deemed viable until proven otherwise. 

 

Figure 1. Uterine Size & Fundal Height, in relation to Anatomical Landmarks (Battaloglu, 

2015). 
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Methods 

A review of the literature was undertaken prior to the consensus meeting and information was 

distributed to panel members. Literature was compiled from searches of the Medline 

Database, using Pubmed and Google Scholar, along with reference to international guideline 

documents. Search terms included; Pregnancy, Obstetrics, Trauma, Injury, Fracture, 

Haemorrhage, Peri-mortem Caeserean Section.  

Hierarchy of Evidence (Shekelle, 1999) 

 

Level of evidence   Type of evidence 

 

Ia  Evidence from systematic reviews or meta-analysis of 

randomised controlled trials 

Ib     Evidence from at least one randomised controlled trial 

IIa  Evidence from at least one controlled study without 

randomisation 

IIb  Evidence from at least one other type of quasiexperimental 

study 

III Evidence from non-experimental descriptive studies such as 

comparative studies, correlation studies and case-control 

studies 

IV  Evidence from expert committee reports or opinions and/or 

clinical experience of respected authorities 

 

Grading of recommendations 

 

Grade of recommendation Type of evidence 

 

A     Based on hierarchy I evidence 

B     Based on hierarchy II evidence or extrapolated from hierarchy I 

evidence 

C  Based on hierarchy III evidence or extrapolated from hierarchy 

I or II evidence 

D     Directly based on hierarchy IV evidence or extrapolated from 

hierarchy I, II or III evidence 
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Summary of Recommendations 

 

Airway 

1. A recommendation is made for the relative contraindication to NasoPharyngeal (NP) 

airway insertion in pregnant trauma patients. [D] 

2. A recommendation is made for the use of a smaller size Endotracheal Tube (ETT) 

during intubation of the pregnant trauma patient. [C]  

3. A strong recommendation is made for the use of a 2nd generation supra-glottic airway 

device as the rescue device of choice following failed intubation. [A] 

4. A recommendation is given for use of vertical incision over the midline of the neck at 

the level of the cricothyroid cartilage to enable access to the trachea. [C] 

Breathing 

1. A strong recommendation is given for the provision of supplemental high flow oxygen 

to all pregnant trauma patients. [A] 

2. A strong recommendation is given for thoracostomy sites or the insertion of 

intercostal drains to be made in either 3rd or 4th Intercostal Space anterior to the mid-

axillary line. [D] 

Circulation 

1. A recommendation is given for limited reliance to be placed on blood pressure as a 

marker of hypovolaemia following trauma. [D] 

2. Examination of the uterus and external genitalia is recommended to complete 

abdominal evaluation for haemorrhage. [D] 

3. Manual Uterine Displacement or Left Lateral Tilt Positioning is recommended at all 

times for the pregnant trauma patient. [D] 

4. Recommendation is given to aim for the establishment of vascular access above 

diaphragm in the pregnant trauma patient. [D] 

5. A recommendation is given for the early administration of blood products in the 

aggressive volume resuscitation of the pregnant trauma patient. [C] 

6. A strong recommendation is made for the use of Tranexamic Acid (TXA), as per 

Standard Operating Procedures (SOP) in trauma patients, for pregnant trauma 

patients. [B] 

7. A strong recommendation is made for the use of pelvic binder devices, as per SOPs in 

trauma, for pregnant trauma patients. [C] 

Disability 

1. Spinal immobilisation precautions are recommended as per SOPs for pregnant trauma 

patients. [D] 

2. The placement of adjuncts to achieve sufficient patient tilt should be positioned below 

any spinal immobilisation devices and be supported along the length of any devices. 

[D] 
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Resuscitation 

1. A strong recommendation is made that Cardiopulmonary Resuscitation (CPR) must 

be performed in a supine position with manual uterine displacement. [B] 

2. A recommendation is given for Resuscitative Hysterotomy to be completed as soon as 

possible following the onset of maternal cardiac arrest and within 15 minutes 

following witnessed cardiac arrest with ongoing CPR. [D] 

Communication / Voice Procedure 

1. A recommendation is given for the modification of the hand over / interpersonal 

communication of health care professionals when managing pregnant trauma patients 

below. [D] 

Transportation & Services 

1. A strong recommendation is made that all pregnant trauma patients should be 

assessed primarily within the emergency department of the receiving facility and 

obstetric/paediatric/neonatal services should attend as clinically indicated. [D] 

2. A recommendation is given for “D15 standard contract for Major Trauma Centres” 

to include and be mandatory for the provision of “on site or co-located” obstetric 

services. [D] 

3. A strong recommendation is given for the adoption of a sophisticated triage tool or 

review system to operate within all regional trauma networks. [C] 

4. A recommendation for the adaptation of UK Trauma Triage Tools, when considering 

pregnant trauma patients is summarised below: 

a. Pregnancy <20 weeks; follow normal triage tool pathway. 

b. Pregnancy > 20 weeks, otherwise trauma triage negative; attend nearest 

trauma unit with obstetric services. 

c. Pregnancy > 20 weeks, trauma triage positive; attend nearest Major Trauma 

Centre with available Obstetric Services. [B] 
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Recommendations 

 

Airway 

1. A recommendation is made for the relative contraindication to NasoPharyngeal (NP) 

airway insertion in pregnant trauma patients. [D] 

Due to the presence of increased oedema in pregnancy, the friable tissues of the nasal 

mucosa are at higher risk for potential iatrogenic injury during insertion of NP airway 

devices (Chesnutt, 2004) [IV]. Supporting evidence is limited to anecdotal levels, but 

founded on proven theory and thus given the recommendation as a relative 

contraindication. NP airway insertion should only be used if no possible oral airway 

can be established, for example due to trismus or mandibular trauma. Therefore, the 

insertion of NP airway devices should be judged according to risk versus benefit and 

on an individual basis. 

2. A recommendation is made for the use of a smaller size Endotracheal Tube (ETT) 

during intubation of the pregnant trauma patient. [C] 

Airway security is of paramount importance for the pregnant trauma patient and due 

to presence of laryngeal / naso & oropharyngeal oedema in pregnancy, the use of a 

smaller size ETT may improve rates of successful intubation (Jones, 2012) [III]. 

There should be a preparation for a reduced threshold, or earlier intubation, in 

pregnant trauma patients than in the non-pregnant. It should also be considered if 

there is potential airway compromise and/or an anticipated long transit-time.  

However, proficiency at the skill of endotracheal intubation is mandatory and should 

not be undertaken by those without the requisite skills or support.  

Recognition must be made of the increased risk of intubation failure in obstetric 

patients (Suresh, 2010). The incidence of failed intubation in obstetric patients 

undergoing general anaesthesia was shown to be 1 in 225 (Quinn, 2013). Increasing 

age, higher BMI, and inclination to record Mallampati score were significant 

independent predictors of failed tracheal intubation (Quinn, 2013).  For every 1 kg/m2 

increase in BMI, there was a 7% increase in the risk of failed intubation. It can only 

be speculated that intubation the pre-hospital setting for obstetric patients may be 

more challenging, given unfavourable conditions, lighting, limited assistance, etc. 

3. A strong recommendation is made for the use of a 2nd generation supra-glottic airway 

device as the rescue device of choice following failed intubation. [A] 

2nd generation supraglottic airway devices have been demonstrated to be superior to 

that of 1st generation devices (Cook, 2011) [Ia]. In the series evaluating obstetric 

anaesthesia, the classical laryngeal mask airway was the most commonly used rescue 

airway, utilised in approximately two thirds of cases following failed intubation 

(Quinn, 2013). Due to the range of available devices, and associated effectiveness 

without sufficient scientific evidential support, no specific device is recommended for 

airway rescue purposes and should be directed by local policies. Gastric aspiration 

following intubation in obstetric patients is reported to occur in 1% of patients 

undergoing general anaesthesia. This is significantly higher than the non-obstetric 
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population which ranges up to 0.1% incidence rate. Gastric aspiration following failed 

intubation of obstetric patients is reported to occur in 8% of cases (Quinn, 2013). 

Aspiration rates following pre-hospital anaesthesia are also reported to be higher than 

the standard intubation (Lockley, 2013). It is therefore anticipated that the pregnant 

trauma patient is at high risk for aspiration.  

4. A recommendation is given for use of vertical incision over the midline of the neck at 

the level of the cricothyroid cartilage to enable access to the trachea. [C] 

The use of a vertical incision over the midline has been studied in non-obstetric 

patients and has been demonstrated to increase accuracy of incision placement. Thus, 

reducing the likelihood of iatrogenic injury or incorrect tube placement when 

establishing a surgical airway (MacIntyre, 2007 & Paix, 2012) [II]. The increased soft 

tissue oedema experienced in pregnancy, along with increased adiposity, can result in 

difficulty identifying key soft tissue landmarks for the placement of the surgical 

airway. Therefore, if there is an indication for a surgical airway, consideration for use 

of this optimal vertical incision is recommended. Needle cricothyroidotomy is not 

recommended as a satisfactory method of oxygenation and should only be attempted 

if no other resources or options exist, evaluated on an individual basis. 

 

Breathing 

1. A strong recommendation is given for the provision of supplemental high flow oxygen 

to all pregnant trauma patients. [A] 

Physiological changes in pregnancy result in a significantly increased oxygen 

consumption, even at rest, when compared with the post-partum state (Perroll, 1975). 

This may have an impact on the ability of the pregnant trauma patient to tolerate 

hypoxic conditions, due to hypovolaemia or thoracic injury. Current British Thoracic 

Society “Guidelines for emergency oxygen use in adult patients” advocated the use of 

oxygen for all patients with major trauma or obstetric emergencies. Treatment should 

be initiated through the use of a reservoir mask at 10 – 15 l/min and aim for oxygen 

saturation rates with the range of 94–98% (O’Driscoll, 2008) [Ia]. Evidence for the 

effect of high concentrations of inspired oxygen for patients with hypoxaemia is 

unquestioned, however increasing strength of evidence is coming to light regarding 

the potentially detrimental effects of hyperoxaemia. In particular, the literature 

exploring the physiological and biochemical impact of supplemental oxygen in 

pregnancy on mother and fetus highlights theoretical harm. Neonatal resuscitation 

with 100% oxygen is no longer recommended and maternal oxygen supplementation 

increases requirement for neonatal resuscitation (Kleinman, 2010 & Nesterenko, 

2012). However, primary focus must be placed upon the optimal management of 

maternal health and within pre-hospital environments, where comprehensive patient 

evaluation can be difficult, supplemental oxygen should not be withheld. Yet, titration 

of therapy can be considered on an individual basis, in stable patients without critical 

or suspected critical conditions. 

2. A strong recommendation is given for thoracostomy sites or the insertion of 

intercostal drains to be made in either 3rd or 4th intercostal space anterior to the mid-
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axillary line. [D]                     

Due to the position of the uterus within the abdomen, careful anatomical 

consideration must be given to the position of the diaphragm when performing 

thoracic procedures in the pregnant trauma patient. The uterus may cause the 

diaphragm to rise by up to 4cm and therefore, in order to reduce the risk of iatrogenic 

injury to vital organs or the elevated diaphragm, the site of thoracostomy should be 

higher than the classical 5th intercostal space (McAuley, 2004 & Einav, 2013) [IV]. 

 

Circulation 

1. A recommendation is given for limited reliance to be placed on blood pressure as a 

marker of hypovolaemia following trauma.[D] 

Due to the limited amount of literature for the physiological strain of trauma upon the 

variant physiology in pregnancy, elements of physiological response to exercise may 

offer a parallel for extrapolation of effects. Heart rate is the primary physiological 

marker to change, rising during pregnancy by 8 – 16 beats/min (Clapp, 1985 & 

Hunter, 1992). The effect may be less evident in supine or lateral positions and more 

evident during sitting (Ueland, 1969). Notable increase in blood volume also occurs, 

rising approximately 1500 mL, (Pritchard, 1965) of which 1000 mL is plasma volume 

and 500 mL is erythrocytes (Cunningham, 2005 & Yeomans, 2005). With plasma 

volume amplified more than red blood cell volume, up to 45% over pre-gravid levels, 

the resultant hypervolaemic state is often referred to as ‘physiological anaemia of 

pregnancy’ (Wadlington, 1998). Blood volume expansion may be even greater in 

multifetal gestations (Yeomans, 2005). The effect of this dilution means that the fluid 

volume in pregnancy increases to 100ml/kg. This may be considered to be a 

protective factor for mother and fetus during periods of haemorrhage, traumatic or 

obstetric. However, the pregnant trauma patient may lose up to 35% circulating blood 

volume prior to exhibiting signs or symptoms of hypovolaemic shock. Blood pressure 

is not increased in normal pregnancy, due to decreased peripheral vascular resistance 

(Wadlington, 1998). Both the systolic and diastolic blood pressures decrease until 24 

weeks gestation, with gradual recovery to pre-pregnancy levels by the latter stages of 

gestation (MacGillivray, 1969). Systolic pressure may remain stable, whereas 

diastolic pressure decreases up to 15 mmHg in mid-pregnancy (Ezmerli, 2000). 

Pregnancy maximally dilates the uterine vasculature, so that auto-regulation is 

compromised, and uterine blood flow is directly dependent on maternal mean arterial 

pressure (Chulu, 2003). Measurement of the brachial arterial pressure may not give a 

true indication of uterine arterial pressure and the uterine arterial pressure can be 

extremely low, even when the brachial arterial pressure is normal. The uterine blood 

flow increases from approximately 50mL/min pre-pregnancy to 500mL/min at 40 

weeks gestation. The corresponding change of systemic cardiac output is from 2% to 

18% during the third trimester (Bieniarz, 1966, 1969). The combination of the 

increased heart rate, circulating volume and the lower vascular resistance of the uterus 
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and placenta, leads to an increase in resting cardiac output, approximately 25% 

greater than pre-gravid levels (Metcalfe, 1981).  

 

2. Examination of the uterus and external genitalia is recommended to complete 

abdominal evaluation for haemorrhage. [D] 

The principle obstetric complication of concern to the pre-hospital practitioner when 

encountering a pregnant trauma patient is antepartum haemorrhage. Defined as 

bleeding in pregnancy after 24 weeks gestation, antepartum haemorrhage has an 

incidence of 3-5% in pregnancy. Classification is based upon blood loss; Minor 

(>50ml), Major (50-1000ml), Massive (>1000ml), Torrential (Uncontrollable or Life-

Threatening). Visual estimation of blood loss however is often inaccurate and 

additional factors should be considered in definition of major antepartum 

haemorrhage. These include a change in Haemoglobin (Hb) greater than 4g/dl or the 

requirement for a red blood cell transfusion of greater than 4 units. However, the 

ability to make a judgement to the severity of antepartum haemorrhage in the pre-

hospital setting is extremely limited. Thus, any bleeding in the presence of trauma 

injury should be suspected as being significant and be factored into clinical decision 

making regarding acute management and transfer destination. 

Unfortunately, the progression of severity of antepartum haemorrhage and the 

potential for torrential haemorrhage is ever present. The complications of which can 

include intra-uterine death/fetal demise, disseminated intravascular coagulopathy & 

maternal mortality. The commonest causes for traumatic antepartum haemorrhage are 

placental abruption and uterine rupture. Placental abruption is the separation of the 

placental vasculature from the uterine wall. Uterine rupture is the term for any breach 

in the myometrial wall of the uterus and can be potentially catastrophic. Antepartum 

haemorrhage can be either concealed or revealed. Concealed antepartum haemorrhage 

occurs in 20-35% of cases (Ngeh, 2006). There is potential for a concealed 

haemorrhage to be major. Principle clinical features suggestive of uterine injury 

include; abdominal pain, tenderness on abdominal palpation, rigidity of the uterus, 

absence of fetal heart rate on auscultation and evidence of injury to the external 

genitalia. Failure to examine the uterus can lead potentially missing a source of 

significant injury and is recommended as part of thorough evaluation.  

3. Manual Uterine Displacement or Left Lateral Tilt Positioning is recommended at all 

times for the pregnant trauma patient.[D] 

The positioning of the pregnant trauma patient has significant implications for the 

anatomy, physiology and treatment. A clarification of positioning, including 

definition of terminology is provided below. 

a. Supine: In the supine position, lying flat on her back, the pregnant woman’s 

uterus will apply extrinsic compression of the inferior vena cava (IVC) (Kerr, 

1964) and laterally displaces the subrenal aorta (Bieniarz, 1968). Compression 

of the IVC reduces maternal cardiac output (Vorys , 1961; Lees, 1967; Clark, 

1991 & Danilenko-Dixon, 1996) and can result in patients developing supine 

hypotension syndrome (SHS), compromising circulation.  Aortocaval 

compression is often concealed, with only 10% of pregnant women exhibiting 
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supine hypotension syndrome (Howard, 1953 & Holmes, 1960). Usually SHS 

is encountered in late pregnancy, however it may be seen from the 20th week 

of gestation and in the post-partum period (Kinsella, 1994). 

b. Tilt: In order to avoid or reduce the uterine compression of the IVC and 

resulting propensity for SHS, whilst maintaining an inline spinal 

immobilisation position, the patient can be tilted to the right or the left side. 

The angle and direction of tilt has an important effect on compression of the 

IVC. The IVC, along with the abdominal aorta, run in the midline of the 

retroperitoneal space. The IVC is right of the midline and the aorta is to the 

left. Therefore, a benefit is achieved from left tilt (or right side up) to offload 

the IVC. The angle of tilt is vital, with the required uterine displacement only 

achieved by a minimum of 15o tilt (Crawford, 1972). Tilt less than 15o is not 

associated with a reduction in aortocaval compression (Bamber, 2003 & Lee, 

2012). Right tilt (or left side up) less than 15o is associated with decreased 

cardiac output as a result of aortocaval compression (Bamber, 2003).  

c. Lateral: The lateral position is the rotation of the patient by 90o, either to the 

right or the left dependent upon clinical findings or needs. Lateral positioning 

in either direction avoids uterine compression of the IVC. Inline spinal 

immobilisation can be preserved in the lateral position, however requires a 

sufficient number of personnel to maintain in a safe fashion. 

d. Recovery: The standard recovery position is also sufficient to avoid uterine 

compression of the IVC. Yet this slumped position proves difficult to maintain 

spinal immobilisation and should be used when maintaining the airway takes 

clinical priority or spinal injury is not suspected. 

Manual Uterine Displacement is the term given for the act of physical shifting of the 

uterus from the midline position as an alternative method of alleviating uterine 

compression of the IVC. It requires a technique of “up, off and over”, in order to 

displace the uterus. 

The consensus group makes recognition of the fact that in the majority of ambulances 

across the United Kingdom, positioning of pregnant trauma patient in left lateral tilt 

would result in the patient facing the sidewall of the vehicle. Manual uterine 

displacement would be the alternative, should the patient not tolerate tilting or require 

intervention.  

4. Recommendation is given to aim for the establishment of vascular access above 

diaphragm in the pregnant trauma patient.[D] 

The standard protocol for trauma patients should be to establish dual site intravenous 

(IV) access with large bore cannulas (American College of Surgeons, 2008). The 

consensus group recognises the potential for sub-diaphragmatic vascular access to be 

compromised by uterine compression of the IVC. Intraosseous (IO) access is useful 

alternative to gain vascular access and is recommended as a rescue measure when IV 

access cannot be established easily or promptly (Leidel, 2012) [III]. The site of IO 

access should note extremity injuries and attempt to avoid suspected fracture sites or 

be outside zones of injury where possible. The primary site of IO access to be placed 

above the diaphragm to minimise the risk of access compromise from uterine 
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compression of the IVC. If appropriate, IO access should be placed to the right 

humeral head, in order to facilitate left tilt / left lateral positioning of the patient. 

5. A recommendation is given for the early administration of blood products in the 

aggressive volume resuscitation of the pregnant trauma patient.[C] 

Due to the physiological changes in pregnancy, administration of non-blood products 

for volume resuscitation further increases the physiological anaemia of pregnancy. 

Infusion of sufficient fluid volumes to maintain life, titrated against a palpable radial 

pulse to determine the requirement for fluid administration. The avoidance of large 

volume crystalloid or colloid infusion is further advocated. The activation of a 

Massive Transfusion Protocol for the pregnant trauma patient with in suspected 

haemorrhage is advisable (Riskin, 2009) [II]. Recent advances in resuscitation 

principles in both trauma and obstetric haemorrhage indicate survival improvements 

from the use of early blood resuscitation (Saad, 2014) [III]. 

6. A strong recommendation is made for the use of Tranexamic Acid (TXA), as per 

Standard Operating Procedures (SOP) in trauma patients, for pregnant trauma 

patients.[B] 

Tranexamic acid has been demonstrated to confer improved survival benefits when 

administered to bleeding trauma patients (Roberts, 2011) [I/II]. Early administration, 

within in 3 hours of injury, is required in order to maximise benefits and avoid 

potential harm, therefore pre-hospital services play a crucial role in its administration. 

Further evidence has also demonstrated TXA has effective use in obstetric 

haemorrhage, without adverse maternal or fetal outcomes (McClure, 2014 & Plaat, 

2014) [IV]. 

7. A strong recommendation is made for the use of pelvic binder devices, as per SOPs in 

trauma, for pregnant trauma patients.[C] 

Further guidance can be found on the pre-hospital management of pelvic injuries in 

“The pre-hospital management of pelvic fractures: initial consensus statement” (Scott, 

2014) [III].  Due to the range of available devices, and associated effectiveness, 

without sufficient scientific evidential support no specific device is recommended. 

 

Disability 

1. Spinal immobilisation precautions are recommended as per SOPs for pregnant 

trauma patients.[D] 

Injury to the spine or spinal cord is comparable for pregnant and non-pregnant trauma 

patients alike. Although limited literature exists defining the relative risk of spinal 

injury for pregnant patients, evaluation of registry information has not demonstrated 

difference in incidence [IV]. Cervical spine immobilisation with a cervical collar 

should confer benefits which outweigh any potential risks. The anatomical changes 

common in pregnancy may exacerbate risk of complication from cervical collars and 

should be given careful consideration. If a collar is not applied, pregnant trauma 

patients should have manual inline stabilisation maintained and minimal patient 

handling measures used. Further guidance regarding pre-hospital minimal patient 
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handling can be found in “Minimal patient handling: a faculty of pre-hospital care 

consensus statement” (Moss, 2013) [III].   

2. The placement of adjuncts to achieve sufficient patient tilt should be positioned below 

any spinal immobilisation devices and be supported along the length of any 

devices.[D] 

In order to achieve a sufficient patient tilt to alleviate SHS any wedge or alternative 

should be placed below any spinal immobilisation devices wherever possible. Also, 

the wedge should support the length of the spinal immobilisation device, in order to 

be a stable platform and prevent hinging under the weight of the patient. The 

consensus group undertook practical demonstration of method and unanimously 

agreed on its recommendation, in the absence of evidence from literature [IV]. 

 

Resuscitation 

1. A strong recommendation is made that Cardiopulmonary Resuscitation (CPR) must 

be performed in a supine position with manual uterine displacement.[B] 

Patient positioning arises again when considering the clinical effectiveness of 

cardiopulmonary resuscitation. External chest compressions generate approximately 

30% cardiac output when performed correctly, however the levels of cardiac output 

decrease markedly if attempted in sub-optimal positions. Tilting, with a wedge/firm 

support acting as a splintage for the chest results in only 80% compression force 

achieved compared with the supine position (Rees, 1988), this is even further reduced 

if attempted in the lateral position (Jeejeebhoy, 2011) [II].  

2. A recommendation is given for Resuscitative Hysterotomy to be completed as soon as 

possible following the onset of maternal cardiac arrest and within 15 minutes 

following witnessed cardiac arrest with ongoing CPR. [D] 

Resuscitative Hysterotomy (RH) is the preferred term for the procedure over Peri-

Mortem Caesarean Section, in order to distinguish between that which is performed in 

the interest of maternal survival and that which is performed to save the baby. 

Physiological changes of pregnancy, in relation to uterine blood flow, mean the 

percentage of cardiac output (CO)  increases from 2% in the non-pregnant state to 

18% during the third trimester (Bieniarz, 1966, 1969). Emptying of the uterus 

following normal delivery results in a 60–80% increase in CO, but following 

caesarean section this is closer to a 30% increase in cardiac output. Nonetheless this 

increase in CO increases the likelihood of maternal survival (Hill, 2008) [IV]. Further 

guidance regarding resuscitative hysterotomy may be found in the companion article. 

 

Communication / Voice Procedure 

1. A recommendation is given for the modification of the hand over / interpersonal 

communication of health care professionals when managing pregnant trauma patients 

below. (Example Use: AT-MIST with modification in pregnancy) 

a. Age; Maternal age and estimated gestation. 



14 

 

b. Time of Injury. 

c. Mechanism. 

d. Injuries Suspected – Potential Obstetric Complication. 

e. Signs & Symptoms – Obstetric Clinical Findings. 

f. Treatment – Requirement for Obstetrics, Paediatrics/Neonatology. [D] 

In order to aid the passage of relevant information in a timely fashion, the use of a 

structured handover system, which highlights aspects of patient characteristics. 

Although the impact of such details may have on the overall outcome for the 

patient is difficult to quantify, thus limited study has been conducted into this 

area, and the consensus group advocates the use [IV]. 

 

Transportation & Services 

1. A strong recommendation is made that all pregnant trauma patients should be 

assessed primarily within the Emergency Department of the receiving facility and 

obstetric/paediatric/neonatal services should attend as clinically indicated. [D] 

The consensus group unanimously agreed to the necessity for emergency care of 

trauma patients to take place within the Emergency Department of the receiving 

hospital. The ability to provide adequate trauma resuscitation and intervention may be 

compromised by delivering a pregnant trauma patient to maternity units. Early 

notification of the receiving facility to alert the on call obstetrician to assist in the 

resuscitation of the pregnant trauma patient is advisable [IV]. 

2. A recommendation is given for “D15 standard contract for Major Trauma Centres” 

to include and be mandatory for the provision of “on site or co-located” obstetric 

services.[D] 

Currently, the commissioning requirements for the designation of a major trauma 

centre do not include provision of on site, co-located or independent obstetric 

services. The consensus group advocates the care of pregnant trauma patients to be 

performed as part of a multi-specialty combined care model, for which obstetric 

services are mandatory [IV].  

3. A strong recommendation is given for the adoption of a sophisticated triage tool or 

review system to operate within all regional trauma networks.[C] 

Recent literature has provided additional support for advocating the use of 

sophisticated triage tools by the pre-hospital services to guide destination of trauma 

patients to provide optimal treatment for their injuries. Higher levels of evidence are 

available from North American literature demonstrating the sensitivity and specificity 

of the national trauma triage tool (Newgard, 2011) [III]. Limited evidence is available 

from the United Kingdom and currently no national standards exist. 

4. A recommendation for the adaptation of UK Trauma Triage Tools, when considering 

pregnant trauma patients is summarised below: 

a. Pregnancy <20 weeks; follow normal triage tool pathway. 

b. Pregnancy > 20 weeks, otherwise trauma triage negative; attend nearest 

trauma unit with obstetric services. 
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c. Pregnancy > 20 weeks, trauma triage positive; attend nearest Major Trauma 

Centre with available Obstetric Services.[B] 

Evidence suggests that pregnancy is not shown to be an independent predictor for the 

need for major trauma activation (Greene, 2007 & Aufforth, 2010) [IIb]. Although, 

pregnancy alone should not be sole activation trigger for major trauma, all pregnant 

patients involved in trauma require competent assessment of the status of the 

pregnancy and adequate monitoring, to exclude maternal and fetal injury. 

 

Limitations 

This guideline is based on the best available evidence concerning pre-hospital obstetric and 

trauma care. However, a guideline can never be a substitute for clinical judgement and there 

may be cases where it is appropriate for clinicians to be guided according to the needs of 

individual patients. Furthermore, the responsibility for the care of individual patients rests 

with the clinician in charge of the patient’s care and the advice offered in this guideline must, 

of necessity, be of a general nature and should not be relied upon as the only source of advice 

in the treatment of patients. Literature is limited, with very few high level articles available, 

not requiring extrapolation or inference of conclusions/outcomes. 

 

Further Research 

The recommendations provided in this consensus statement are based upon the available 

clinical literature, as well as the input from a wide range of experienced clinicians. Principle 

aspects requiring further investigation include; robust epidemiological evaluation of the 

incidence of pregnancy in major trauma in the United Kingdom, the adequacy of tilt angle 

required to alleviate uterine compression of the IVC or to avoid SHS, comparison of tilt 

against manual uterine displacement in pregnancy. General aspects of pre-hospital trauma 

care, not limited to pregnancy, have been highlighted as part of this investigation, but are 

beyond the scope of this particular article at present. 

 

Summary 

This consensus statement seeks to provide clear guidance for the management of pregnant 

trauma patients in the pre-hospital setting. Pregnant trauma patients have certain clinical 

management priorities beyond that of the non-pregnant trauma patients and if overlooked 

may be detrimental to maternal and fetal outcomes.  
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