
Vol.:(0123456789)1 3

Eur J Trauma Emerg Surg (2019) 45:383–392 
DOI 10.1007/s00068-017-0839-x

REVIEW ARTICLE

Traumatic injuries to the pregnant patient: a critical literature 
review

P. Petrone1,2,3   · P. Jiménez‑Morillas1 · A. Axelrad1 · C. P. Marini3 

Received: 11 April 2017 / Accepted: 12 September 2017 / Published online: 15 September 2017 
© Springer-Verlag GmbH Germany 2017

Introduction

Trauma is the leading non-obstetrical cause of maternal 
death during pregnancy. However, it may be an underestima-
tion of the true incidence of trauma during pregnancy due to 
the under-reporting of trauma, especially trauma from inter-
personal violence [1]. The aim of this article is to review the 
literature regarding trauma during pregnancy focusing on 
the most common mechanisms of injury, and maternal and 
fetal outcomes.

Materials and methods

Articles in the English language between January 2006 
and July 2016 on trauma during pregnancy were identi-
fied using the following key words: trauma and pregnancy, 
blunt trauma, penetrating wound, injury during pregnancy, 
motor vehicle accident/crash, falls, assault, interpersonal 
violence, fetal monitoring, perimortem cesarean section, 
obstetrical patient, pregnant trauma patient, and mortality 
and pregnancy.

Results

Of the 200 articles identified, 51 were included in this study 
for a total of 95,949 patients.

Blunt trauma is the most common mechanism of trauma 
among pregnant women accounting for 69% of the total 
number of traumas, whereas penetrating trauma accounts 
for only 1.5% of episodes of trauma during pregnancy. In 
37 articles reviewed herein, MVC is not only the most com-
mon but also the most life-threatening of mechanisms on 
injury. Mortality occurred in 100 of 728 (13.7%) mothers 
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and 78/728 (10.7%) fetuses. The frequency of use of seat 
belts by pregnant women was available in 8 of the 37 articles 
in which MVC was reported mechanism of injury, which 
ranged from a low of 21% to high value of 98%.

The second most common cause of trauma during preg-
nancy, especially during the second and third trimester 
due primarily, amongst other reasons, to weight gain, and 
changes in the center of gravity. The reported prevalence 
of interpersonal violence ranges between 1 and 20% of all 
pregnant women. During pregnancy, there is a spatial redis-
tribution of the viscera inside the abdominal cavity due to 
the progressive increase in the size of the uterus.

The impact of abdominal trauma on the fetus depends to 
high degree on the gestational age at the time of the trauma. 
Direct injury to the uterus and fetus is unlikely during the 
first 12 weeks of gestation due to the protective effect of the 
bony pelvis, unless the traumatic event has caused complex 
pelvic fractures.

Table 1 includes the total number of patients stratified by 
the mechanism of injury, whereas Table 2 reports prevalence 
rates based on the causes of trauma. Maternal and fetal mor-
tality rates have been derived from 28 of the 51 articles that 
included maternal and fetal mortality data (Table 3).

Epidemiology

Trauma is the leading cause of death in pregnant women, 
and it is responsible for a high rate of maternal and fetal 
morbidity. While the reported rate of complications of preg-
nancy due to trauma appears low, this rate is likely under-
estimated due to under-reporting particularly in cases of 
domestic violence [1].

Based on our review, blunt trauma is the most common 
mechanism of trauma among pregnant women accounting 
for 69% of the total number of traumas, whereas penetrat-
ing trauma accounts for only 1.5% of episodes of trauma 
during pregnancy (Table 1). Among the causes of blunt 
trauma, MVC is the most frequent cause of injury followed 
by falls, assault, gunshot, and stab wounds (Table 2). The 
severity of gravid uterus injuries is graded using the Organ 
Injury Scale of the American Association for the Surgery of 
Trauma (AAST-OIS) [54] (Table 4).

In a review of 102 trauma pregnant patients by Zan-
gene et al. [38], blunt trauma was found to be the cause 
of trauma in 68% of pregnant women compared to 32% 
who had penetrating trauma. The most common mecha-
nism of injury was MVC followed by domestic violence. 
The traumatic event caused maternal injuries, mostly 
lower extremity injuries, in 67% of patients, and it was 
associated with a 13% incidence of fetal complications 
[placental abruption (PA) and preterm]. Wall and others 
[39] have reported blunt trauma as a MOI in 57% of all 
cases compared to 21% where the MOI was penetrating 

Table 1   Mechanisms of injury

Author (year) Total n Blunt n Penetrating n

Metz (2006) [2] 30 30 0
El Kady (2006) [3] 3292 3292 0
Barré (2006) [4] 95 95 0
Aniuliene (2006) [5] 372 312 60
Weintraub (2006) [6] 54 54 0
Sperry (2006) [7] 151 NS 8
Hitosugi (2006) [8] 135 135 0
Kuo (2007) [9] 16,982 7100 335
Aboutanos (2007) [10] 294 259 NS
Greene (2007) [11] 352 NR NR
Patteson (2007) [12] 188 NR 4
Kvarnstrand (2008) [13] 2270 2270 0
Weiss (2008) [14] 7350 3939 739
Cahill (2008) [15] 317 NR NR
Klinich (2008) [16] 57 57 0
Aboutanos (2008) [17] 148 148 0
Schiff (2008) [18] 693 693 0
Nannini (2008) [19] 1468 1468 0
Dunning (2010) [20] 1070 1070 0
Cannada (2010) [21] 65 65 0
Tinker (2010) [22] 490 NR NR
Vladutiu (2010) [23] 34 34 0
Schiff (2010) [24] 3348 3348 0
Petrone (2011) [1] 321 292 29
Preeti (2011) [25] 3763 NR 121
Vivian-Taylor (2012) [26] 2147 2147 0
Fischer (2011) [27] 5352 NR NR
Lin (2011) [28] 27 NR 18
Meuleners (2011) [29] 468 468 0
Melamed (2012) [30] 411 411 0
Karadas (2012) [31] 139 NR NR
Mesdaghinia (2012) [32] 32 32 0
Njoku (2013) [33] 63 56 5
Luley (2013) [34] 126 126 0
Vladutiu (2013) [35] 25,168 25,168 0
Periyanayagam (2014) [36] 635 NR NR
Brookfield (2013) [37] 351 284 67
Zangene (2014) [38] 102 69 33
Wall (2014) [39] 42 24 9
Okeke (2014) [40] 108 108 0
Harland (2014) [41] 1488 372 NR
Ibrahim (2015) [42] 819 819 0
Chibber (2015) [43] 728 728 0
Jackson (2015) [44] 36 36 0
Azar (2015) [45] 5936 5936 0
Van der Knoop (2015) [46] 16 16 0
Shakerian (2015) [47] 74 74 0
Weiner (2016) [48] 946 946 0
Miller (2016) [49] 3794 3794 0
Battaloglu (2016) [50] 173 164 9
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trauma. Of note, in this study, interpersonal violence was 
the most common cause of injury followed by MVC, 52 
and 26%, respectively. Fetal deaths occurred in 90% of 
patients with severe injuries (ISS > 15) and urgent lapa-
rotomy was required in 86% of women presenting with 
direct trauma to the abdomen.

In 37 articles reviewed herein, MVC is not only the most 
common but also the most life-threatening of mechanisms 
on injury [12]. Chibber et al. [43] have reported that 647 
of 728 (89%) pregnant women involved in MVC presented 
with maternal and fetal complications (placental and preterm 
labor, 59 and 40% respectively). Mortality occurred in 100 
of 728 (13.7%) mothers and 78/728 (10.7%) fetuses. Ninety-
one perimortem cesareans sections were performed with a 
maternal mortality of 66% (60/91) and a much lower fetal 
mortality rate, 18.6% (17/91).

Vivian-Taylor et al. [26] have reported a series of 2147 
pregnant women involved in MVC. In 72 of 2147 (3.3%) 
patients, the traumatic event caused delivery during the 
trauma hospitalization, five (7%) of whom suffered pelvic 
fractures, six (8%) presented intra-abdominal injuries, and 
seven (10%) were admitted to the ICU, three of whom subse-
quently died. They concluded that the injuries from an MVC 
during pregnancy are independent risk factors for induced 
delivery with poor perinatal outcomes.

The association of maternal fractures and perinatal out-
comes has been investigated in a retrospective cohort study 
of 3292 pregnant women by El Kady et al. [3]. In their 
cohort study, fractures were identified in 44% of pregnant 
patients involved in an MVC. Pelvic fractures increased the 
morbidity and mortality not only of mothers, but also of 
fetuses. Aboutanos [17] reported a 48-fold increase in fetal 
death in patients with pelvic and acetabular fractures from 
MVC. However, due to the absence of specific information 
regarding the type of pelvic and acetabular fractures in the 
study population, these authors were unable to establish a 
causal relationship between the fractures themselves and 
fetal mortality. It is likely that the presence of either pelvic 
or acetabular fractures is a marker of the severity of the 
transfer of energy to the pregnant uterus and that the type 
and/or complexity of the fractures itself is less important 
from the standpoint of the risk of fetal mortality. One find-
ing of interest in this study is that the presence of pelvic 
fractures is an independent risk factor for stillbirth regardless 
of gestational age. Similar conclusions were reported in a 

study by Cannada et al. [21] in which pelvic fractures and 
acetabular fractures were shown to be associated with a 30% 
rate of fetal death.

The severity of the injuries sustained during MVC 
depends not only on the characteristics of the accident itself, 
but also on the appropriate use of safety devices such as air-
bags and seat belts on the part of the pregnant woman. The 
frequency of use of seat belts by pregnant women was avail-
able in 8 of the 37 articles in which MVC was the reported 
mechanism of injury, which ranged from a low of 21% to 
high value of 98%. The type and the severity of maternal 
and fetal injury in MVC accidents are related to the appro-
priate use of seat belts and/or the presence of frontal and 
lateral airbags. Five of the six deaths reported in a series of 
160 pregnant women involved in MVC were unrestrained 
women, two drivers, and three passengers [12]. There is a 
high correlation between the absence of use of seat belts and 
the revised trauma score (RTS) severity of injury suffered 
by pregnant women involved in MVC. Additional supportive 
evidence of the value of seat belt use by pregnant women in 
MVC is provided by Luley et al. [34]. These authors have 
shown that women who do not wear seat belts suffer more 
severe injuries; furthermore, they require more frequently 
non-obstetric surgery, primarily orthopedic procedures, as 
a result of the injuries sustained when compared to preg-
nant women wearing seat belts, 25% as opposed to 7%, 
respectively. While airbag deployment was more frequent 
in patients who had abruption placenta and fetal loss, there 
was no statistically significant correlation between the both. 
It is very likely that the abruption placenta and fetal loss are 
the result of the force of the impact and the transfer of the 
kinetic energy to the pregnant uterus from the MVC rather 
than the abdominal trauma caused by the deployed airbag. 
The absence of causal relationship between airbag deploy-
ment and placental abruption was investigated by Metz and 
his collaborators [2] in a retrospective study of 30 pregnant 
women (20 or more weeks’ gestation) who were involved in 
a MVC with a reported median speed of 35 mph. Among the 
30 women, one experienced PA with subsequent intrauter-
ine fetal demise. This study suggests that PA occurs with a 
low frequency with airbag deployment. Based on computer 
modeling in crash tests dummies, airbag deployment may 
be a risk factor for PA and fetal loss in unbelted pregnant 
women, but it does not increase the risk of PA and fetal loss 
in properly restrained pregnant women [53].

Klinich et al. [16] investigated how restraint conditions 
and crash characteristics affected the fetal outcome in 57 
pregnant women. Fetal loss occurred in 12 of 41 properly 
restrained occupants (29%), in contrast to three of the six 
(50%) improperly restrained women. Eight of the ten (80%) 
unrestrained women had adverse fetal outcomes. The rate 
of fetal death in unbelted women was 62%, while 79% of 
properly restrained women had only minor complications. 

NR not recorded, NS not specified

Table 1   (continued)

Author (year) Total n Blunt n Penetrating n

Distelhorst (2016) [51] 3429 NR NR
Total 95,949 66,439 (69%) 1437 (1.5%)



386	 P. Petrone et al.

1 3

NR not recorded, NS not specified, MVC motor vehicle collision, GSW gunshot wound, SW stab wound

Table 2   Prevalence of the 
causes of trauma

Author (year) MVC (%) Fall (%) Assault (%) GSW (%) SW (%) Others (%)

Metz (2006) [2] 100 0 0 0 0 –
El Kady (2006) [3] 44 25 10 0 0 –
Barré (2006) [4] 51 41 0 0 0 8
Aniuliene (2006) [5] NS NS NS NS NS –
Weintraub (2006) [6] NS NS NS 0 0 –
Sperry (2006) [7] 25 46 23 NR NR –
Hitosugi (2006) [8] 100 0 0 0 0 –
Kuo (2007) [9] 48 52 NS 1 NR 85
Aboutanos (2007) [10] NS NS NS NS NS –
Greene (2007) [11] 95 3 NR NR NR –
Patteson (2007) [12] 85 6 2 1 NR 2
Kvarnstrand (2008) [13] 100 0 0 0 0 –
Weiss (2008) [14] 25 18 NS 0.1 NR 36
Cahill (2008) [15] 29 48 19 NR NR –
Klinich (2008) [16] 100 0 0 0 0 –
Aboutanos (2008) [17] 100 0 0 0 0 –
Schiff (2008) [18] 0 100 0 0 0 –
Nannini (2008) [19] 0 0 100 0 0 –
Dunning (2010) [20] 0 100 0 0 0 –
Cannada (2010) [21] 40 41 8 0 0 6
Tinker (2010) [22] 34 52 NR NR NR 15
Vladutiu (2010) [23] 0 64 0 0 0 –
Schiff (2010) [24] 100 0 0 0 0 –
Petrone (2011) [1] NR NR 11 73 23 –
Preeti (2011) [25] NR NR NR NR NR –
Vivian-Taylor (2012) [26] 100 0 0 0 0 –
Fischer (2011) [27] 20 20 9 NR NR –
Lin (2011) [28] 0 0 34 48 18 –
Meuleners (2011) [29] 0 0 100 NR NR –
Melamed (2012) [30] 39 50 3 0 0 –
Karadas (2012) [31] 21 56 NR NR NR 23
Mesdaghinia (2012) [32] 13 28 47 0 0 –
Njoku (2013) [33] 30 14 46 6 NR –
Luley (2013) [34] 100 0 0 0 0 –
Vladutiu (2013) [35] 100 0 0 0 0 –
Periyanayagam (2014) [36] 75 NR 9 NR NR 11
Brookfield (2013) [37] 72 4 4 10 9 –
Zangene (2014) [38] 47 26 25 NR 2 –
Wall (2014) [39] 26 7 52 10 7 –
Okeke (2014) [40] 0 100 0 0 0 –
Harland (2014) [41] 30 46 NR NR NR –
Ibrahim (2015) [42] 0 0 100 0 0 –
Chibber (2015) [43] 100 0 0 0 0 –
Jackson (2015) [44] 0 0 100 0 0 –
Azar (2015) [45] 100 0 0 0 0 –
Van der Knoop (2015) [46] 50 44 6 0 0 –
Shakerian (2015) [47] 81 7 8 0 0 –
Weiner (2016) [48] 26 58 9 0 0 –
Miller (2016) [49] 100 0 0 0 0 –
Battaloglu (2016) [50] 56 32 11 NR NR –
Distelhorst (2016) [51] 33 32 5 NR NR –
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Based on the results of their study, these authors conclude 
that women restrained by three-point seat belts are less likely 
to suffer severe injuries, with an 84% estimated reduction 
of the risk of fetal complications, potentially preventing an 
estimated 192 fetal losses.

Falls are the second most common cause of trauma 
during pregnancy, especially during the second and third 
trimester due primarily, amongst other reasons, to weight 
gain, and changes in the center of gravity. Most falls in 
pregnant women tend to be from a standing height. Schiff 
et al. [18] studied 693 women who fell during pregnancy, 
79% of whom fell during the third trimester. The hospitali-
zation rate was twice higher than in non-pregnant women, 
and resulted in a twofold increase in the risk of stillbirth. 
Although 54% of the patients had an ISS between one and 
eight, 90% required induction of labor, and 30% an emer-
gency cesarean section. Okeke [40] has reported a 32.5% 
incidence of falls in a cross-sectional study of 332 pregnant 
women presenting in labor for delivery at the University of 
Nigeria Teaching Hospital Enugu, in Nigeria. This is simi-
lar to the 27% reported incidence of falls among pregnant 
women in the US [54].

Interpersonal violence during pregnancy poses also 
a high risk to both the mother and fetus. In the majority 
of cases, the injuries are limited to the soft tissues, head, 
neck, and torso sparing the abdomen. When the physical 
aggression is directed to the abdomen, there is an increased 
incidence of antepartum hemorrhage (AP) with subsequent 
perinatal complications. The reported prevalence of inter-
personal violence ranges between 1 and 20% of all pregnant 
women, with the domestic partner identified as the aggres-
sor in the majority of the cases [22]. However, the preva-
lence of interpersonal violence is affected by several factors, 
including socioeconomic factors, cultural upbringing, the 
status of women in the specific society, and the normative 
use of violence in conflict situations as it relates to different 
countries. Mesdaghinia et al. [32] have reported a 47% of 
incidence of domestic violence in Iran, especially during the 
second trimester of pregnancy. Ibrahim and others [42] have 
reviewed a series of 1857 Egyptian pregnant women to study 
the incidence of intimate partner abuse. In their study, 44% 
of pregnant women were found to have experienced some 
form of interpersonal violence, including physical violence 
(16%) and sexual assault (10%). According to the study of 
Meuleners et al. [29] that included 465 pregnant women 
exposed to interpersonal violence, injury associated with 
interpersonal violence resulted in a 1.7-fold risk in maternal 

Table 3   Maternal and fetal mortality

NR not recorded

Author (year) Maternal mortal-
ity (%)

Fetal 
mortality 
(%)

Metz (2006) [2] NR 3
El Kady (2006) [3] 0.39 1
Barré (2006) [4] NR 1
Aniuliene (2006) [5] 4 9
Hitosugi (2006) [8] NR 55
Aboutanos (2007) [10] 0 4
Greene (2007) [11] 0 1
Patteson (2007) [12] 3 8
Kvarnstrand (2008) [13] 29 2
Weiss (2008) [14] NR 1
Klinich (2008) [16] NR 21
Aboutanos (2008) [17] NR 5
Schiff (2008) [18] NR 1
Schiff (2010) [24] NR 0.4
Petrone (2011) [1] 9 83
Vivian-Taylor (2012) [26] NR 31
Lin (2011) [28] 100 100
Meuleners (2011) [29] NR 1
Melamed (2012) [30] NR 1
Mesdaghinia (2012) [32] 0 1
Njoku (2013) [33] 2 8
Luley (2013) [34] NR 4
Periyanayagam (2014) [36] 8 NR
Wall (2014) [39] 2 36
Chibber (2015) [43] 14 11
Shakerian (2015) [47] NR 1
Miller (2016) [49] NR 0.2
Distelhorst (2016) [51] 1 2

Table 4   AAST-OIS for gravid 
uterus [52]

AAST-OIS American Association for the Surgery of Trauma Organ Injury Scale

Grade Injury description

I Hematoma or contusion without placental abruption
II Superficial laceration < 1 cm in depth or placental abruption < 25%
III Deep laceration 1 cm in depth in second trimester or placental abruption 25% but < 50%. 

Deep laceration in third trimester
IV Laceration extending to the uterine artery. Deep laceration 1 cm with 50% placental abruption
V Uterine rupture in second or third trimesters. Complete placental abruption
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complications (abortions, preterm, AP), and twofold risk in 
fetal adverse outcomes (low weight at birth, fetal distress, 
and fetal death). The risk of fetal death is directly corre-
lated to the severity of maternal injuries. In the study by 
Njoku et al. [33] with a 50% reported incidence of domestic 
violence in pregnant women, 80% of fetal deaths occurred 
in women who had suffered severe maternal injuries, com-
pared to a fetal loss rate of 20% in pregnant women with less 
severe injuries.

Pathophysiology

During pregnancy, there is a spatial redistribution of the 
viscera inside the abdominal cavity due to the progressive 
increase in the size of the uterus. The abdominal viscera are 
displaced cephalad as the uterus reaches the central region of 
the abdomen. That is the reason why penetrating abdominal 
injuries during the third trimester of pregnancy are associ-
ated not only with high maternal morbidity, but also with a 
significant increased incidence of uterine and fetal injury 
(60–70%), including a very high fetal death rate (40–65%). 
As reported by Shakerian et al. [47], the fetal death rate 
from stab and gunshot wounds is 42 and 71%, respectively. 
In a study by Petrone et al. [1], penetrating injuries, mostly 
gunshot wounds (73%) accounted for 9% of the mechanism 
of trauma in 321 pregnant women with abdominal trauma. 
The cohort of women suffering penetrating injuries had a 
significantly higher maternal morbidity (66 vs. 10%), as well 
as fetal mortality (73 vs. 10%) when compared to pregnant 
women who had blunt abdominal trauma.

The impact of abdominal trauma on the fetus depends to 
high degree on the gestational age at the time of the trauma. 
Direct injury to the uterus and fetus is unlikely during the 
first 12 weeks of gestation due to the protective effect of the 
bony pelvis, unless the traumatic event has caused complex 
pelvic fractures [55]. Miscarriage is uncommon following 
abdominal trauma during the first trimester unless the preg-
nant woman has suffered sustained hypotension leading to 
uterine hypoperfusion from extracavitary blood loss. Trauma 
during pregnancy can cause immediate fetal compromise; 
however, it can also be associated with delayed complica-
tions, such as delayed placenta abruption, which has been 
reported to occur up to 6 days after the traumatic event [56]. 
It is for this reason that prolonged fetal heart monitoring is 
required in pregnancies that have reached viability. Abdomi-
nal trauma may cause a subclinical chronic PA that may 
evolve into an acute episode of PA, preterm labor, prema-
ture membrane rupture, and placental insufficiency that may, 
in turn, cause fetal growth retardation, oligohydramnios, 
and low birth weight. The short- and long-term complica-
tions of blunt trauma during pregnancy were investigated 
by Melamed et al. [30] in a retrospective cohort study of 
411 pregnant women. Thirteen women who had immediate 

complications were compared to 398 women who did not 
suffer any complications. In addition, 303 pregnant women 
who did not deliver at the time of the traumatic event were 
compared to a normal cohort of 909 matched by maternal 
age and parity to assess the impact of trauma on the outcome 
of the pregnancy. Immediate complications in the form of 
preterm labor and AP occurred in 3.2% of women. Inde-
pendent risk factors for immediate complications included 
high severity of trauma, multiple gestations, vaginal bleed-
ing, and the development of uterine contractions. Late-term 
complications, including preterm labor, PA, and perinatal 
morbidity, were also associated with a high ISS and the 
requirement for laparotomy at the time of the trauma.

Primary treatment

After the 10th week of pregnancy, there is an increase 
in plasma volume by up to 50% with a dilutional anemia 
secondary to a lesser increase in the red blood cell mass 
(15–30%) relative to the expansion of the plasma volume. 
These changes can provide some maternal tolerance to hem-
orrhagic shock. Therefore, symptoms such as tachycardia or 
hypotension may not occur until there is a blood loss, as high 
as 35% [57]. Blood pressure less than 80/40 mmHg, a pulse 
greater than 140 or less than 50 beats per minute, a respira-
tory rate less than 10 or greater than 24, and a fetal heart rate 
less than 110 or greater than 160 beats per minute are associ-
ated with the presence of shock. If used, the abdominal por-
tion of the military anti-shock trousers (MAST) should be 
deflated en route, since compression can reduce blood flow 
to the placenta [57, 58]. The presence of any of the above 
reflects the severity of trauma and should alert the trauma 
surgeon to a high risk of maternal and fetal morbidity and 
mortality. In addition, during the second and third trimesters 
of pregnancy, the compression of the inferior vena cava in 
the supine position by the gravid uterus can contribute to a 
state of hypotension because of the decreased venous return. 
To avoid this, the patient must be placed in the 15°–30° left 
tilt position by placing a firm wedge underneath the right 
buttock/hip, manually displacing the uterus if necessary, 
always ensuring the immobilization of the cervical spine 
[57, 59].

The use of vasopressors, such as norepinephrine or phe-
nylephrine, is not recommended, since they reduce placen-
tal perfusion, unless the patient does not respond to appro-
priate volume loading with crystalloids. Both the mother 
and the fetus are extremely vulnerable to hypoxia due to 
the respiratory changes associated with pregnancy, namely, 
a shallow breathing pattern, decreased functional residual 
capacity, and the increased oxygen consumption by 20%; 
therefore, the administration of supplemental oxygen is 
always required. The elevation of the diaphragm up to 4 cm 
compared to its normal anatomical position must be taken 
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into account when undertaking any thoracic procedure such 
as the performance of tube thoracostomy [56]. If necessary, 
the chest tube should be placed one or two intercostal spaces 
above the fifth intercostal space to avoid abdominal injuries. 
Due to the increased uterine size, there is a displacement of 
the lower esophageal sphincter that reduces its competence. 
In addition, the physiological inhibition of gastric motility 
and the increased relaxation of the lower esophageal sphinc-
ter predispose the pregnant woman to the risk of aspiration. 

To avoid aspiration, placement of a decompressive nasogas-
tric tube is warranted [57, 59].

Definitive treatment

After the initial assessment is performed (Fig. 1) [60], and 
once maternal hemodynamic stability is reached, fetal moni-
toring should be initiated immediately. Information about the 
obstetric history such as gestational age, fetal maturity, date 
of delivery, and any other complication during pregnancy 

Consider C-section if:
- Maternal or fetal distress

- Obstructing uterus

Operating room

Yes

Maternal and fetal evaluation

No

Blood positive?

US/DPL

No

Continue maternal evaluation and treatment
Consider tocolytics
Consider C-section

Yes

Observation (minimun 4 hours)

No

Contractions?

Continue maternal evaluation and treatment

Yes

Maternal evaluation and treatment

No

Mature gestational age

Fetal evaluation

Radiographic exam

Secondary survey

Yes

Patient stable?

Call OB service

ABCs

Injured pregnant patient

Fig. 1   Algorithm for initial maternal and fetal assessment [60]. OB 
Obstetrics, US ultrasound, DPL diagnostic peritoneal lavage, C-sec-
tion cesarean section. Modified from Petrone P, Tillou A. Gyneco-

logic injuries: trauma to gravid and nongravid uterus and female 
genitalia. In: Current therapy of trauma and surgical critical care. 
(Elsevier, Philadelphia, 2016), pp 401–407
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must be obtained [59]. During the physical examination, 
particular attention should be paid to signs of trauma such 
as vaginal bleeding, spontaneous rupture of membranes, 
presence, intensity and frequency of uterine contractions, 
and abnormal fetal heart rate [58]. The possibility of bleed-
ing and fetal-placental transfusion must be evaluated using 
the Kleihauer–Betke test, with appropriate administration of 
AntiD immunoglobulin in Rh negative mothers. A multidis-
ciplinary assessment that includes evaluation by the obstetri-
cian is recommended [60].

Imaging during pregnancy and the negative impact that 
radiation may have on fetal development remain contro-
versial. However, if these tests are clinically justified, the 
indications for imaging are the same as for any other non-
pregnant trauma patient, and do not have to be delayed as 
the benefits outweigh the risks. Fetal harm due to radiation 
depends on the gestational age of exposure, with the most 
vulnerable time being within the first 16 weeks of gestation 
[57]. Computed tomography (CT) scans can identify mater-
nal and fetal injuries, but should be only performed when the 
patient is hemodynamically stable. Despite the high sensi-
tivity and specificity of CT, focused abdominal sonography 
for trauma (FAST) is considered the gold standard due to its 
safety and a non-invasive nature. FAST can identify solid 
organs injuries, the presence of free fluid, fetal well-being, 
gestational age, amniotic fluid volume, and location of the 
placenta. Other diagnostic techniques, such as diagnostic 
peritoneal lavage (DPL) can be safely done, if performed 
above the umbilicus.

Maternal pelvic fractures are the most common cause 
of fetal death amongst traumatic injuries. When taken in 
isolation, pelvic fractures do not represent an indication for 
emergency cesarean section, since vaginal delivery can be 
performed safely, even in the third trimester of pregnancy in 
most cases [3, 21, 59]. Angioembolization is the ideal treat-
ment for pelvic or retroperitoneal hemorrhage, although the 
radiation dose is considered excessive and it is not exempted 
of fetal complications [57].

When the fetus is viable (more than 24 weeks’ gestation) 
continued fetal monitoring must be provided. A minimum 
of 2–6 h and up to 48 h of monitoring is recommended, as 
some cases of placental abruption have been reported more 
than 24 h after the initial injury. Fetal arrhythmia may be the 
first sign of maternal hemodynamic compromise. As placen-
tal perfusion and oxygenation depend directly on maternal 
cardiorespiratory condition, continuous fetal monitoring is 
recommended in cases of maternal acute respiratory distress 
syndrome, severe lung damage, or abnormal heart rhythm. In 
low-risk patients with minor trauma and once any maternal 
injury are excluded, fetal monitoring for 4 h appears to be a 
sufficient period of monitoring.

Perimortem cesarean section in viable fetuses can be suc-
cessful if performed no later than 4 min following maternal 

cardiac arrest. Fetal survival rates are excellent with a 
reported fetal survival rate of 70%. A vertical uterine mid-
line section is recommended to avoid injury to the uterine 
vessels. The recommendations [60, 61] for emergency cesar-
ean section are listed in Table 5.

Conclusion

Trauma in pregnant women represents a significant public 
health burden and a clinical challenge for the trauma sur-
geon given the complexity of the pregnant woman. The pri-
ority should always lie with the mother. While injuries to 
the gravid uterus are uncommon, they should be suspected 
in all assault victims and all patients with direct perineal 
trauma, pelvic fractures, or penetrating injury to the pelvis. 
An obstetrician is an essential member of the multidiscipli-
nary team for the initial assessment, stabilization, and sub-
sequent management of a pregnant trauma victim. Pregnant 
women must be educated on the proper use of restraints, and 
screening for domestic abuse and depression are essential 
components of quality care of this unique population. It is of 
a great importance that all professionals specializing in treat-
ing trauma patients recognize and are aware of the anatomic 
and physiologic changes that occur to pregnant women and 
how these changes can impact the evaluation and treatment 
of this unique patient population.
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Table 5   Indications for emergency cesarean section [60, 61]

Viable pregnancies (> 24 weeks) or near term
Maternal death
Trauma patients with cardiac arrest
No later than 4 min of properly performed cardiopulmonary resusci-

tation that has failed
Loss of fetal well-being in viable fetus
Irreparable uterine rupture
Massive hemorrhage/shock
Threat to life from exsanguination from any cause
Mechanical limitation for maternal repair
Unstable thoracolumbar spine injury
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