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ABSTRACT
The assessment and management of critically injured pregnant trauma patients represents a 
high-risk, low-frequency event. One in every 12 pregnant patients experience physical trauma 
during their pregnancy, but only 0.1% experience major trauma with an injury severity score (ISS) 
greater than fifteen. It is crucial that emergency medical services (EMS) clinicians understand the 
anatomic and pathophysiologic changes that impact morbidity and mortality for pregnant trauma 
patients so they can effectively provide life-saving interventions and resuscitation for this patient 
population.

NAEMSP RECOMMENDS
•	 For injured pregnant patients who are at least 20 weeks’ gestation (or fundal height at the 

level of the umbilicus), manual left lateral uterine displacement should be performed whenever 
possible.

•	 EMS clinicians should be aware that signs of hemorrhagic shock may be subtle or delayed 
in injured pregnant patients.

•	 EMS clinicians should be aware of clinical characteristics unique to the pregnant patient 
population that require modification of typical lifesaving interventions including hemorrhage 
control and resuscitation, airway and ventilation management, tension pneumothorax 
decompression, management of burn and inhalational injuries, and pain management.

•	 For Traumatic Out of Hospital Circulatory Arrest (TOHCA) in injured pregnant patients of at 
least 20 weeks’ gestation, after correctable causes of TOHCA have been addressed and 
spontaneous circulation has not returned, if an EMS physician is present, a resuscitative 
hysterotomy should be initiated ideally within four minutes of maternal arrest. EMS clinicians 
should understand when an in-hospital resuscitative hysterotomy is indicated, provide a clear 
and early pre-arrival notification, and expedite transport to the closest appropriate hospital.

•	 When a pregnant patient is considering refusal of medical aid, EMS clinicians should carefully 
consider and discuss the potential that life-threatening risks for maternal and fetal morbidity 
and mortality can occur after even seemingly minor trauma.

•	 EMS clinicians should promote conversations regarding injury prevention strategies unique 
to pregnancy, such as correct seatbelt use.

•	 EMS clinicians should consider the possibility of intimate partner violence when caring for 
injured pregnant patients.

Introduction

One in every 12 pregnant patients will experience physical 
trauma during their pregnancy (1–3). Blunt traumatic inju-
ries (91%) are more common than penetrating traumatic 
injuries (9%), with the two most common mechanisms of 
injury being motor vehicle collisions (MVC) and falls (4–
10). Among pregnant patients who are injured, only 0.1% 
experience major trauma, as defined as an injury severity 
score (ISS) >15 (11,12). Resuscitation of the pregnant patient 

should remain the first priority as fetal outcomes are directly 
related to the optimal resuscitation and stabilization of the 
pregnant patient by minimizing or preventing hypotension, 
hypoxia, acidosis, and hypothermia (4,13–18). Major obstet-
rical complications resulting from traumatic injuries include 
placental abruption, uterine rupture, and direct fetal injury, 
all of which can lead to fetal demise (1,2, 4,10, 19–23). Fetal 
demise is estimated to be near 50% following major mater-
nal trauma (12). Following minor injuries, low birth weight 
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and preterm delivery may occur, potentially attributable to 
occult placental abruptions (11,21, 23–25).

Emergency medical services (EMS) clinicians may feel 
underprepared to manage pregnant patients with emergent 
conditions due in part to their infrequent clinical exposure 
to this population and limited initial and continued medical 
education devoted to obstetrics (26–28). This position state-
ment and resource document aim to emphasize lessons 
learned from current literature that will have the greatest 
impact on survival for these high-risk, low-frequency patient 
encounters.

Methods

Search Strategy

We performed a rapid review with a structured search of the 
literature using guidance developed for the National 
Association of EMS Physicians (NAEMSP) Prehospital 
Trauma Compendium (29). The common search strategy 
identified literature relevant to EMS, and trauma, and was 
further refined to include cesarean section, hysterotomy, 
obstetrics, and pregnancy to address the individual topics of 
this review. We searched PubMed on February 22, 2023, for 
literature published from inception to February 22, 2023. 
The final search strategy is provided in the Supplemental 
Table. Non-English and non-human subjects’ literature were 
electronically excluded as part of the search strategy.

Topic Areas of Focus

We developed four key questions which generated various 
topic areas of focus on which to inform the literature review. 
These were: (1) What is the general approach for EMS cli-
nicians when managing pregnant trauma patients? (2) 
Among pregnant trauma patients, what standard prehospital 
interventions are associated with improved patient outcomes? 
(3) Among pregnant trauma patients, what prehospital inter-
ventions unique to pregnancy are associated with improved 
patient outcomes? (4) What injury prevention strategies are 
associated with improved outcomes for pregnant patients?

Screening of Literature

Screening of titles and abstracts and subsequent screening of 
full text literature was performed by the first author. 
Additional literature and primary references were identified 
by hand screening of bibliographies from the PubMed 
search, standard specialty textbooks, and societal guidelines. 
Review articles were not included unless a meta-analysis was 
performed; referenced literature was hand screened for 
inclusion. Included literature was then grouped by content 
areas associated with the four key questions.

Evidence Evaluation

An evidence table was created from the summarization of 
articles by the first author and subsequently reviewed by the 

supporting authors (Table 1). Due to resource limitations no 
risk of bias assessment or grading of the literature was 
performed.

Development of Recommendations

The writing group developed recommendations based on the 
literature review. Recommendations were initially drafted by 
the first author, and then reviewed and revised by the sup-
porting authors until a consensus was reached. The final 
recommendations were reviewed by the NAESMP Standards 
and Clinical Practice Committee and approved by the 
NAEMSP Board of Directors. The American College of 
Obstetricians and Gynecologists reviewed these recommen-
dations in December 2024 and supports the value of this 
clinical document as an educational tool. The final resource 
document was submitted for standard peer review.

Results

Literature Review

After executing the initial literature search strategy, 213 arti-
cles potentially relevant to prehospital management of preg-
nant trauma patients were identified. These articles were 
screened as detailed in the literature review flow diagram 
(Figure 1), and 78 reports were subsequently included in the 
body of evidence from which our recommendations were 
developed.

Evidence Synthesis

Table 1 summarizes the evidence from the 78 papers 
included in our evidence review. These included 11 case 
reports, 5 case series, 3 observational case-control studies, 35 
observational cohort studies, 2 reviews with aggregate statis-
tical analysis performed, 20 clinical practice guidelines, 1 
simulation study, and 1 clinical trial.

Discussion

General Approach for EMS Evaluation of Pregnant 
Trauma Patients

For Injured Pregnant Patients Who Are at Least 20 Weeks’ 
Gestation (or Fundal Height at the Level of the Umbilicus), 
Manual Left Lateral Uterine Displacement Should be 
Performed Whenever Possible
When evaluating any patient capable of becoming pregnant, 
EMS clinicians must consider the possibility of pregnancy 
(14,25). Pregnancies determined to be at least 20 wk’ gesta-
tion, either by history or by palpation of the uterine fundus 
at or above the level of the umbilicus, should trigger EMS 
clinicians to perform pregnancy-specific interventions. 
Manual lateral uterine displacement from the patient’s right 
toward the patient’s left side is the most important pregnancy- 
specific intervention (4,15,25). This is the most effective 
positioning technique to relieve aortocaval compression by 
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6 L. M. MALONEY ET AL.

the gravid uterus which can reduce maternal cardiac output 
by 30% (4,15, 16,25,30). To encourage compliance with this 
essential task, “just-in-time” memory aids are recommended 
(31,32). If lateral uterine displacement is not possible, plac-
ing a wedge under the patient’s right hip is preferred over 
remaining fully supine (4,25). Additionally, to avoid vascular 
congestion from restricted flow through the compressed 
inferior vena cava, vascular access (Intravenous (IV) or 
Intraosseous (IO)) should be preferentially obtained in the 
upper extremities if possible (15,25,33).

EMS Clinicians Should be Aware That Signs of 
Hemorrhagic Shock May be Subtle or Delayed in Injured 
Pregnant Patients
The normal physiology of pregnancy produces a hypervole-
mic, high-flow, and low-resistance state (15). Because an 
increased plasma volume increases the overall circulating 
blood volume, a pregnant trauma patient may lose up to 
1.5 L of blood before vital signs change (4,15,23). EMS clini-
cians must appreciate this delay in maternal vital signs 
revealing maternal and fetal hemodynamic compromise 

(4,15, 23,34). Though not a focus of our key questions and 
literature review, emerging evidence suggests a shock index 
> 1 could be of value when attempting to identify occult 
hemorrhagic shock in pregnant trauma patients (35–38). 
However, some studies recommend a lower threshold of >/= 
0.9 for identification of shock in the peripartum period, and 
it is unclear at what shock index value fetal compromise 
may occur (35–38). Abnormal fetal heart rate tracings are 
the earliest indicator of impaired hemodynamics (4,15,34). 
Because uteroplacental vasculature is a maximally dilated, 
low-resistance system lacking autoregulation, any decrease in 
maternal perfusion (either from low circulating volume or 
placental abruption) decreases uteroplacental perfusion, 
which in turn causes fetal distress from hypoxic acidosis that 
displays as non-reassuring fetal heart rate patterns on car-
diotocographic monitoring (4,15,16). Some degree of placen-
tal abruption may occur in up to 50% of pregnant patients 
with major trauma, and up to 5% of pregnant patients with 
minor trauma (7,20, 39–42). Because of this, it is strongly 
recommended that pregnant trauma patients undergo at 
least four to six hours of cardiotocographic monitoring 

Figure 1. L iterature search flow diagram.*
*Adapted from Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et  al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 
2021;372:n71. doi: 10.1136/bmj.n71.
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in-hospital, even after very minor actual or perceived trauma, 
as this duration of monitoring should reveal fetal distress 
from concealed injuries (2,4, 15,17, 23,34, 41,43).

Evidence Guiding Prehospital Trauma Interventions for 
Injured Pregnant Patients

EMS Clinicians Should be Aware of Clinical Characteristics 
Unique to the Pregnant Patient Population That Require 
Modification of Typical Lifesaving Interventions Including 
Hemorrhage Control and Resuscitation, Airway and Ventilation 
Management, Tension Pneumothorax Decompression, 
Management of Burn and Inhalational Injuries, and Pain 
Management.

Hemorrhage Control and Resuscitation
Tourniquets.  Although evidence specific to pregnant trauma 
patients is limited, extremity tourniquets should be applied 
without hesitation when indicated (44). Of the four junctional 
and truncal tourniquets currently approved by the FDA, only the 
Abdominal Aortic and Junctional Tourniquet (truncal tourniquet) 
is expressly contraindicated in pregnancy (45). Of note, pregnancy 
is an exclusion criterion in many trials evaluating tourniquets, 
resulting in limited evidence in this population.

Tranexamic Acid Administration.  Tranexamic Acid 
Administration (TXA) has been associated with reduced 
blood loss during cesarean deliveries and improved mortality 
following postpartum hemorrhage (43,46–49). Although 
evidence specific to pregnant trauma patients is limited, 
TXA could be considered in the setting of significant 
bleeding (25). Prehospital TXA confers the greatest benefit 
when administered as soon as possible after the injury, up 
to three hours post-injury (44).

Blood Transfusion.  When available, prehospital blood 
transfusion for pregnant patients in traumatic hemorrhagic 
shock is strongly recommended by consensus guidelines 
(25,44). Although type O RhD-negative whole blood is not 
widely available due to limited donors, the benefits of 
prehospital blood transfusion outweigh the low theoretical 
risks of isoimmunization, and administration of low titer 
type O RhD-positive whole blood to pregnancy-capable 
patients is increasingly accepted (50–54). Consequently, 
participating trauma systems must ensure patients found to 
be RhD-negative receive Rho(D) immune globulin and 
counseling if indicated (44,50–52,55). In addition to traumatic 
hemorrhagic shock, some programs such as those in Finland 
and Texas, have introduced prehospital blood transfusion 
programs for obstetrical-related hemorrhagic shock (51,55,56).

Prehospital Resuscitative Endovascular Balloon Occlusion of 
the Aorta (REBOA).  The current consensus statement on 
REBOA describes its use outside the hospital by properly 
trained physicians as part of a comprehensive system of care; 
however, evidence reviewing performance of out-of-hospital 
REBOA for traumatic hemorrhage is limited to case series 
(44,57–60). Evidence regarding use of REBOA in injured 

pregnant patients is even more limited to a single case report 
describing in-hospital REBOA (61). In-hospital use of 
REBOA for non-traumatic obstetrical hemorrhage is 
described in case series (62). Due to the significant limitations 
of this evidence, we are unable to make recommendations 
regarding use of prehospital REBOA to treat traumatic 
hemorrhagic shock in pregnant trauma patients.

Airway and Ventilation Management.  EMS clinicians should 
expect a pregnant patient to have an anatomically and 
physiologically difficult airway (63,64). Because oxygen 
consumption increases by 20% during pregnancy, hypoxia 
rapidly develops (4,15, 16,25,65). Consensus guidelines 
recommend all pregnant trauma patients receive supplemental 
high-flow oxygen during their initial management, which 
could then be titrated to maintain a maternal oxygen 
saturation of 94–99% once critical conditions have been 
ruled out or addressed (2,25). Furthermore, if drug-assisted 
airway management is necessary, apneic oxygenation may 
reduce desaturation after induction and paralysis (65–68). To 
improve functional residual capacity and reduce the risk of 
aspiration, the head of the stretcher should be elevated to 30 
degrees (15,25,65). Increased vascularity and edema of the 
upper respiratory mucosa heightens the risk of bleeding 
during intubation, necessitating the availability of large-bore 
suction and use of a smaller-size endotracheal tube (15,25, 
65,66). Traditional rapid sequence intubation and post-
intubation sedation and analgesic medications are considered 
acceptable to use during pregnancy (65,69–71). Increased 
weight and edema in pregnancy may make finding the 
landmarks for a front-of-neck airway access challenging; 
therefore identifying and marking the cricothyroid membrane 
early in preparation for anticipated intubation challenges is 
recommended (25,65,66).

Once intubated, ventilator settings should reflect the mild 
physiologic respiratory alkalosis of pregnancy with a target 
PCO2 of approximately 30 mmHg in late pregnancy (4,15). It 
is reasonable to increase the minute volume by 20% during 
the first trimester, progressively increasing minute volume by 
40% at term (64).

Tension Pneumothorax Decompression.  The gravid uterus 
causes upward displacement of abdominal organs placing 
them at risk for injury from pleural decompression 
interventions. Needle thoracostomy (NT) can be performed 
using an anterior or lateral approach in pregnant patients; 
however, if using a lateral NT approach, needles should be 
placed one to two intercostal spaces higher than usual (3rd–
4th rather than 4th–5th ICS). Thoracostomy tube landmarks 
should be similarly adjusted and placed anterior to the mid-
axillary line using ultrasound guidance if available (2,14,25). 
Further guidance regarding management of tension 
pneumothorax is provided in a companion paper to this 
manuscript in the NAEMSP trauma compendium (72).

Orthopedic Interventions
Pelvic Fractures.  Although evidence specific to pregnant 
trauma patients is limited, given the increased pelvic vascular 
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blood supply during pregnancy, it is reasonable to apply a 
pelvic circumferential compression device (aka “pelvic 
binder”) at the anatomically appropriate position over the 
trochanters, directly below the gravid abdomen if a pregnant 
patient is hemodynamically unstable with a mechanism of 
injury suspected of an open book pelvic fracture (25,73). If 
pelvic binders are applied, the patient’s legs should also be 
internally rotated by securing the feet together. Further 
guidance regarding management of pelvic fractures is 
provided in a companion paper to this manuscript in the 
NAEMSP trauma compendium.

Femur Fractures.  Evidence specific to management of femur 
fractures in pregnant trauma patients is limited. Static 
splinting (non-traction splinting) of suspected femur fractures 
is reasonable and may be easier to accomplish than traction 
splinting in pregnant patients. It is reasonable to apply a 
traction splint to a pregnant trauma patient for appropriate 
indications like in a non-pregnant trauma patient (e.g., a 
suspected midshaft femur fracture with neurovascular 
compromise without contraindicating comorbid extremity or 
pelvic injuries), presuming no other device-specific 
contraindications exist and the device can be applied properly 
with the appropriate landmarks identified. Further guidance 
regarding management of femur fractures is provided in a 
companion paper to this manuscript in the NAEMSP trauma 
compendium.

Pain Management
Prehospital pain management has been found to be inade-
quate for traumatic and obstetrical/gynecological emergen-
cies (74). Acetaminophen is considered safe during 
pregnancy and can be administered orally or parenterally 
(71). Non-steroidal analgesics like ibuprofen and ketorolac 
should be avoided as they may cause fetal congenital 
anomalies (75,76). Opioids are the standard of care for 
analgesia in trauma and are relatively safe for acute treat-
ment of traumatic injuries in pregnancy. If delivery is 
imminent, it should be anticipated that the newborn’s 
respiratory drive may be depressed if opiates have been 
given (70). Limited evidence exists for pain-dose ketamine 
in pregnancy (71,77–80).

Burn & Inhalation Injury Management
In general, patients with at least 20% total body surface area 
burns should undergo fluid resuscitation to counteract fluid 
loss due to increased skin permeability and evaporation (81). 
If the surface area of the burn involves the gravid abdomen, 
the commonly used Rule of 9’s will underestimate the total 
involved surface area. In such cases increasing the fluid 
resuscitation volume by 30% has been suggested (81). Of 
note, even mild hypovolemia can cause preterm contractions 
or labor which requires particular attention be paid to the 
overall volume status of these patients and could be guided 
by urine output when possible (18,81).

If carbon monoxide exposure is suspected, maternal pulse 
co-oximetry level should not be used to exclude carbon 

monoxide toxicity since carbon monoxide accumulates in 
greater concentrations in fetal circulation than in maternal 
circulation; thus, maternal co-oximetry readings will under-
estimate fetal carbon monoxide levels (81,82). Administration 
of 100% oxygen via non-rebreather mask is the mainstay of 
prehospital treatment (81,82). If cyanide poisoning is sus-
pected, hydroxocobalamin should be promptly adminis-
tered (82).

Destination Hospital Decision
Trauma triage guidelines recommend pregnant trauma 
patients of at least 20 wk’ gestation be taken to a trauma 
center according to EMS clinician judgment (83). Delayed 
onset of tachycardia and hypotension in pregnant trauma 
patients with significant hemorrhage may lead to under-triage 
of these patients (23). Of note, only Level I and Level II 
American College of Surgeons verified trauma centers must 
have continuously available obstetrical surgical coverage (84). 
Pregnant trauma patients treated at trauma-designated hos-
pitals (as compared to non-trauma-designated hospitals) may 
have improved outcomes due to immediately available inter-
disciplinary teams and resuscitation resources (85,86).

Evidence regarding Prehospital Trauma Interventions 
Unique to Injured Pregnant Patients

For Traumatic Out of Hospital Circulatory Arrest (TOHCA) 
in injured pregnant patients of at least 20 Weeks’ gestation, 
after correctable causes of TOHCA have been addressed and 
spontaneous circulation has not returned, if an EMS physi-
cian is present, a resuscitative hysterotomy should be initi-
ated ideally within four minutes of maternal arrest. EMS 
clinicians should understand when an in-hospital resuscita-
tive hysterotomy is indicated, provide a clear and early 
pre-arrival notification, and expedite transport to the closest 
appropriate hospital

The term resuscitative hysterotomy has replaced the term 
perimortem cesarean to better represent it being a therapeu-
tic intervention intended to reverse cardiac arrest (16,87–89). 
For gestations of at least 20 wk, a resuscitative hysterotomy 
should be initiated ideally within four minutes of maternal 
traumatic arrest as part of the circulatory interventions. 
However, if more than four minutes has lapsed, a resuscita-
tive hysterotomy should not necessarily be withheld as 
return of maternal spontaneous circulation and survival of 
both the neonate and pregnant patient may still depend 
upon delivery (90). A resuscitative hysterotomy is ideally 
performed after catastrophic hemorrhage has been con-
trolled, the airway has been secured, and tension pneumo-
thorax and cardiac tamponade have been addressed or ruled 
out as possible (15,88). If obviously fatal maternal injuries 
are present, a resuscitative hysterotomy should be performed 
immediately (15). Performing a resuscitative hysterotomy is 
standard of care and within the scope of practice of an EMS 
physician and may be performed in the field if adequate 
resources are available (15,87–89, 91–99). If transport can be 
completed within four to five minutes of maternal arrest, a 
resuscitative hysterotomy may be delayed until hospital 
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arrival (32,93). Absent an EMS physician or other qualified 
clinician, EMS clinicians should recognize the above condi-
tions suggesting when an in-hospital resuscitative hysterot-
omy may be indicated, provide a clear and early pre-arrival 
notification, and expedite transport to a trauma center 
(31,32). We agree with the American Heart Association 
guidance that EMS should direct transport toward a center 
that is prepared to perform a resuscitative hysterotomy, and 
that transport should not be prolonged by more than ten 
minutes to reach a center with more capabilities (33).

If maternal return of spontaneous circulation is achieved 
after a resuscitative hysterotomy, maternal analgesia and 
sedation should be provided (88). Although case reports 
describe the procedure to be relatively bloodless, once return 
of spontaneous circulation is achieved hemorrhage is likely; 
direct pressure on wounds, application of hemostatic dress-
ings, and administration of TXA or blood products should 
be considered (87,88,95).

Prehospital Guidance for Navigating High-Risk Refusals 
and Injury Prevention Strategies for Pregnant Trauma 
Patients

When a pregnant patient is considering refusal of medical 
aid, EMS clinicians should carefully consider and discuss the 
potential that life-threatening risks for maternal and fetal 
morbidity and mortality can occur after even seemingly 
minor trauma

According to the American College of Obstetricians 
and Gynecologists, “pregnancy is not an exception to the 
principle that a decisionally capable patient has the right 
to refuse treatment, even treatment needed to maintain 
life” (100). When counseling a pregnant trauma patient 
and ensuring the patient understands sufficient informa-
tion about potential injuries and understands the risks of 
available options, EMS clinicians should specifically high-
light that: (1) maternal vital signs may not accurately 
reflect maternofetal perfusion; (2) seemingly insignificant 
maternal trauma can cause significant complications 
which may not be immediately apparent; and (3) small 
amounts of RhD-positive fetal blood can sensitize the 
Rh-negative pregnant patient and impact future pregnan-
cies if Rho(D) immune globulin is not administered (2,4, 
9–11,15, 21–23,92,101).

EMS Clinicians Should Promote Conversations regarding 
Injury Prevention Strategies Unique to Pregnancy, Such as 
Correct Seatbelt Use
Correct seatbelt use and the presence of airbags are associ-
ated with increased maternal and fetal survival following a 
MVC (39,102–106). The lap belt should be snug across the 
hips below the gravid abdomen, and the shoulder belt should 
be across the chest and mid-portion of the clavicle. At least 
30% of pregnant patients report not wearing a seatbelt, likely 
due to discomfort or uncertainty about seatbelt safety during 
pregnancy. Additionally, less than 50% of pregnant patients 
reporting receiving counseling about correct seatbelt use 
during prenatal visits (23,39, 41,107,108).

EMS Clinicians Should Consider the Possibility of Intimate 
Partner Violence When Caring for Injured Pregnant 
Patients
Despite being underreported, nearly 20% of injuries to preg-
nant patients are the result of intimate partner violence, and 
of that group, 60% are subjected to repeated episodes of 
intimate partner violence (4,5, 8,12, 22,109–113). EMS clini-
cians must therefore consider intimate partner violence when 
caring for any injured pregnant patient (2,15,114).

Future Research

The evidence base for caring for pregnant trauma patients is 
derived almost entirely from case reports and retrospective 
observational studies. Given infrequent EMS encounters with 
pregnant trauma patients, adequately powered future pro-
spective clinical trials may be limited. Therefore, EMS clini-
cians must leverage existing large data sets to encourage as 
robust and diverse an analysis as possible. Standardized data 
elements must also be reviewed to ensure that pregnant 
patients are accurately and equitably represented. For exam-
ple, the ISS, a widely used grading scale to communicate 
and compare the severity of traumatic injuries, has not been 
validated or consistently shown to be predictive of adverse 
maternal or fetal outcomes (3,6, 11,21–24, 101,115,116).

Strict protections and safeguards are implemented for preg-
nant patients and their fetuses to protect from harmful inter-
ventions and clinical research. Even though they are 
well-intended, they create challenging conditions for perform-
ing research and advancing the science surrounding maternal 
care in trauma (117). The ability to rapidly confirm preg-
nancy status in the field would alleviate some of these chal-
lenges (118). Moving forward, EMS clinicians must commit to 
ensuring that pregnant individuals are not automatically 
excluded from appropriate clinical trials as this may prevent 
these patients from receiving any benefit the trials may offer.

Secondary Traumatic Stress Exposure for EMS Clinicians

The relatively low frequency with which EMS clinicians care 
for pregnant patients who are critically ill, in combination 
with the high-stress situation of caring for two patients 
simultaneously, almost certainly elicits an emotional and 
psychological response from the involved clinicians. The 
impact of this secondary traumatic stress exposure on the 
involved EMS clinicians should be considered (93). It is 
strongly recommended that EMS agencies develop a proce-
dure to 1) acknowledge and recognize when these events 
occur; 2) gauge the stress level of each EMS clinician 
involved in these events from their experience; and 3) initi-
ate a pre-planned pathway for individuals to receive infor-
mal peer support and/or formal mental health professional 
counseling. Examples of such programs include EMS Code 
Lavender, which was launched in response to the perfor-
mance of a resuscitative hysterotomy, a peer support pro-
gram created by an air medical program in the southeastern 
United States, and the FIRECARE program implemented by 
the Paris Fire Brigade (119–121).
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Considerations for Implementation

Implementation of these recommendations is limited by the 
appropriate recognition of pregnancy in trauma patients. 
Education related to these recommendations should include 
the consideration and evaluation for possible pregnancy and 
estimating gestational age by assessing the location of the 
uterine fundus relative to the umbilicus. Further, EMS clini-
cian education regarding the need for alternative or modi-
fied clinical interventions is needed.

Some of these recommendations may require increasing 
the number and/or type of EMS clinicians dispatched to 
provide care on scene and in transport. Therefore, EMS sys-
tems should plan for the need of additional personnel in 
the management of pregnant trauma patients. For example, 
the ability to displace the uterus to the left as part of treat-
ment of maternal shock requires the assistance of an addi-
tional EMS clinician. An anticipated barrier to performance 
of a resuscitative hysterotomy is the availability of an EMS 
physician or other qualified clinician in the field. When 
such resources are not available, EMS personnel should be 
educated on appropriate hospital destinations within each 
EMS system where a resuscitative hysterotomy may be 
available.

Limitations

Our review was limited by the scarcity of published literature 
pertaining to the prehospital care of pregnant trauma patients. 
Our rapid review approach was further restricted by the 
screening of publications by a single reviewer. Additionally, 
while our approach did not incorporate a risk of bias assess-
ment and a grading of the quality of evidence, the prepon-
derance of observational data found in this review suggests 
an overall low or very low quality of evidence. Many of the 
included publications did not come from the initial literature 
search strategy, but rather from hand screening of bibliogra-
phies and societal guidelines. Much of the more recent clini-
cal guidance we reviewed was derived from publications in 
which the pregnant trauma patient population was mixed 
with other populations. This presented challenges in captur-
ing those publications with the keywords used in our litera-
ture search. Additionally, most of the primary literature 
regularly cited by current textbooks dates back several 
decades, which is significant given changes and advancements 
that have occurred in automotive safety, diagnostic capabili-
ties, and EMS clinician capabilities and scope of practice.

Conclusion

When EMS clinicians care for a pregnant trauma patient, it 
is imperative to remember that providing optimal maternal 
resuscitation to prevent or correct hypoxia, hypoperfusion, 
acidosis, and hypothermia provides the best chances of both 
maternal and fetal survival. EMS clinicians must maintain 
awareness that the physiological adaptations of pregnancy 
can mask early clinical signs of maternal decompensation. 
EMS clinicians must also recognize important modifications 
that injured pregnant patients require from standard trauma 

care including differences in patient positioning and tech-
nique modifications for certain life-saving interventions. 
Efforts should be made to build a more robust scientific evi-
dence base on which to build future recommendations for 
EMS care of pregnant trauma patients.
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