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Objective: To characterize the injuries
incurred by involvement in terror-related
multiple casualty incidents (TR-MCIs) dur-
ing pregnancy and describe the maternal
and fetal outcomes.

Methods: Retrospective (January 1,
2001–December 31, 2003), descriptive,
multicenter study of all pregnant women
injured in TR-MCIs.

Results: Twelve pregnant women
(singletons, gestational age 20.6 � 10.5

weeks) who were injured during the study
period. One victim was intubated on loca-
tion of the event, another was hemody-
namically compromised upon arrival. All
women survived. Seven women required
surgical intervention with general anes-
thesia. Four of the five women with viable
pregnancies required cesarean delivery
within minutes to hours of arrival. Three
of these fetuses were delivered in extremis
and one died.

Conclusions: Women with a viable
pregnancy who have been injured in TR-
MCIs have a high incidence of surgical
procedures and a high likelihood of un-
dergoing cesarean delivery within minutes
to hours of injury. Fetal outcome may be
poor under these circumstances.
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The prevalence of civilian injury resulting from terror-
related multiple casualty incidents (TR-MCIs) is rising
worldwide.1,2 The injuries sustained by the victims of

such occurrences are unique and characterized by patterns
differing from those sustained in motor vehicle crashes and
other civilian trauma.3,4

Injuries sustained during TR-MCIs typically resemble
war-related acts of aggression more than they do to civilian
trauma. This type of injury is most often inflicted by deto-
nation of explosive devices (often containing shrapnel) in
public locations with or without secondary damage from the
collapse of nearby structures, by gunfire shooting from mil-
itary weaponry on a civilian population or by a mixture of
both.3,5 Despite the increasing prevalence of TR-MCIs and
the similarly increasing likelihood of sustaining this type of
injury during pregnancy, only one case series of pregnant
women injured during war-related acts of aggression was
found in the literature.6

The incidence of maternal mortality in motor vehicle
crashes during pregnancy ranges between 2.2% and 4% and
fetal mortality rates are even higher, 5.9% to 15%.7–10 In this
situation adverse maternal and fetal outcomes may occur in
association with severe injuries, but also with lesser degrees
of injury.11 The patterns of maternal and fetal injuries in-

curred during involvement in motor vehicle crash in preg-
nancy are known, as are the outcomes of these pregnancies.
The current study was undertaken to characterize the in-
juries incurred by involvement in TR-MCIs during preg-
nancy and describe the maternal and fetal outcomes of
these pregnancies.

PATIENTS AND METHODS
The study population consisted of all pregnant women

who were admitted to hospital after injuries sustained in
TR-MCIs occurring throughout the country from January
1, 2001 to December 31, 2003. No case exclusions were
made. Cases were identified from the Israel National
Trauma Registry through the use of the International Clas-
sification of Diseases-9th Rev.-Clinical Modification
codes for external cause of injury. The Israel Trauma
Registry documents data regarding all admissions for
physical trauma at the nine registered trauma centers (in-
cluding six Level I centers) that receive the majority of
severe trauma cases in the country. In accordance with
institutional review board requirements, patients were in-
cluded in the study only if the director of trauma in the
treating hospital or the patient herself or both provided
their explicit agreement to participate. Data regarding pa-
tient demographics and previous medical and obstetrical
history, the nature of injury and outcomes were obtained
retrospectively from patient’s files and interviews with the
women. The distribution of injuries is presented divided
into four body regions: (1) head, face, and neck; (2) chest,
lung, and heart; (3) abdomen, pelvis, buttocks, and uro-
genital; and (4) upper and lower extremities. Obstetrical
outcomes are described separately for viable (gestational
age �24 weeks) and nonviable fetuses.
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Statistical Analysis
Data were identified using the Israel National Trauma

Registry SAS 8.0 (SAS, Cary, NC) designated software.
Statistical analyses were performed using SPSS 10.0 (SPSS
Inc., Chicago, IL). Descriptive statistics used included:
counts, means, ranges, and proportions.

RESULTS
Twelve pregnant women were injured and admitted to

hospital after injuries sustained in TR-MCIs during the study
period.

Demographic Data and Injury Characteristics
The average age of the patients at the time of injury was

26.4 years � 5.0 years (18–37 years). All women were
healthy before the event. Their obstetrical histories included
one previous preterm labor (case 7), one severe pre-eclampsia
with resultant fetal intrauterine growth restriction (case 9),
and a previous cesarean delivery (CD) (case 5). None of the
women had a history of adverse fetal outcome. The average
gestational age at the time of injury was 20.6 weeks � 10.5
weeks (range 6–36 weeks). Five of the 12 pregnancies were
viable (Table 1). All pregnancies were singletons.

All of the events occurred in public locations. The mech-
anism of injury was detonation of explosive devices with
shrapnel in five cases and shooting from automatic firearms
in another five cases. In two cases, the victims sustained
injuries from both explosives and gunfire (Table 2). Two of
the injured women were evacuated by helicopter and the rest
by ground ambulances. One victim required intubation on lo-
cation of the event because of direct craniofacial injuries with
airway compromise (case 4). Another was hemodynamically
compromised upon arrival to the emergency room (case 11)
(Table 1).

All pregnant women were attended to immediately upon
arrival to hospital. Seven of the 12 injured women required

surgical intervention with general anesthesia. The locations and
types of injuries that were sustained and the surgical procedures
that the patients underwent are detailed in Table 2.

Obstetrical Findings During the First 48 hours After
Arrival and Performance of Obstetric and
Nonobstetric Procedures

Four of the five women with viable pregnancies
(27–36 weeks of gestation) developed obstetrical compli-
cations (Table 3). One patient (case 11) was hemodynam-
ically unstable upon arrival because of exsanguination
from vascular injuries. She had abdominal tenderness and
the fetal heart rate tracing upon admission demonstrated
bradycardia. This patient was transferred emergently to the
operating room where she underwent first cesarean deliv-
ery then vascular repair and gastrointestinal surgery.
Transfusion of 10 units of blood during surgery and 13
units of blood overall were required to maintain hemody-
namic stability. The amount of blood transfused during the
patients’ admission is detailed in Table 1.

Three patients who were hemodynamically stable had
positive obstetrical findings in the physical examination and
obstetrical workup in the department of emergency medicine;
one patient (case 8) had uterine hypertonicity at admission,
but fetal heart rate was initially normal. Three hours later,
before induction of anesthesia for orthopedic surgery, follow-up
heart rate tracing demonstrated bradycardia and the operative
plan was changed to include cesarean delivery before the
orthopedic exploration. A second patient (case 12) was ad-
mitted with eventration and was taken to the operating room
for abdominal investigation without undergoing any obstet-
rical investigation. The indication for immediate surgery was
spillage of abdominal contents and cesarean delivery was
performed after an incidental finding of uterine rupture dur-
ing the abdominal exploration. The third patient complained
of abdominal pain and tenderness upon arrival and the ad-

Table 1 Patients’ Demographic Data, Obstetrical History, Mechanism of Injury, and Vital Signs at Arrival to the
Hospital

Case Gestational
Age (wk) Gravidity Parity Mechanism of

Injury
Heart Rate
(beats/min)

Blood Pressure
(mm Hg) O2 Saturation First

Hemoglobin

Packed Cells
Transfused During

Admission

1 6 2 1 Explosives 96 100/50 100 9.2 0
2 8 1 0 Explosives 105 140/85 97 12.4 0
3 9 1 0 Gunfire 112 160/100 99 nd 0
4 12 nd 2 Combined 98 120/100 99 9.9 0
5 16 3 1 Explosives nd 140/80 99 12.7 0
6 18 2 1 Explosives 91 129/75 99 11.0 0
7 23 4 2 Explosives 94 114/68 98 12.2 0
8 27 nd nd Gunfire 96 118/49 100 10.6 4
9 28 2 1 Gunfire 87 117/71 99 10.9 0

10 30 2 1 Gunfire 105 125/75 100 9.0 0
11 34 2 1 Combined 160 86/46 nd 9.0 13
12 36 5 2 Gunfire 100 110/70 99 8.4 1

nd, no data.
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mission fetal heart rate tracing demonstrated tachycardia.
During an observation period of 3 hours there was no remis-
sion in symptoms and the patient finally underwent cesarean
delivery on the grounds that placental abruption could not be
ruled out. Orthopedic and maxillofacial surgeries were per-
formed later (case 10).

Three more patients required surgery for nonobstetrical
indications (Table 2), in all of these cases the gestational age
was less than 24 weeks. There were no pathologic obstetrical
findings in either physical examination or ultrasound in any
of the previable pregnancies.

Outcomes (Maternal and Fetal)
Maternal

All of the injured women survived to hospital discharge.
Their average length of hospital stay was 7.33 days �8 days
(range 1–30, median 6.5).

Fetal
Six of the seven patients who were injured during early

pregnancy were followed up until delivery. One patient was
unavailable for follow up after hospital discharge probably
because of her family member’s loss during the TR-MCI
(case 4). All other pregnancies continued to term without
miscarriage. Five patients delivered vaginally and one under-
went cesarean delivery for obstetrical reasons. All six new-
borns did well and had Apgar scores �8 at 1 minute and 5
minutes.

Four of the five viable pregnancies (Table 4) were ter-
minated by cesarean delivery: one within 20 minutes of
arrival (case 12), one within approximately 50 minutes (case
11), an additional two within 3 hours of arrival (cases 8 and
10). Three of the four fetuses were delivered in fetal extremis.
One fetus died during delivery despite aggressive resuscita-
tion attempts. Since both maternal hypotension and placental

Table 2 Locations and Types of Injuries and Surgical Procedures

Case Mechanism of
Injury

Location and Type of Injuries

Surgical Procedure*Head, Neck, and
Face Abdomen Chest Extremities

1 Explosives Shrapnel left thigh
and elbow,
complete
dissection of
radial nerve

Debridement of thigh
and elbow and
repair of left radial
nerve

2 Explosives None†

3 Gunfire Shrapnel in face Hemopneumo
thorax

Shrapnel in
shoulder and
gluteus

Insertion of chest
drain, debridement
of shrapnel

4 Combined Shrapnel in eye,
fracture of
zygoma

Enucleation of eye,
maxillofacial
surgery

5 Explosives Facial burns None
6 Explosives Bilateral rupture

of eardrums
None

7 Explosives None
8 Gunfire Retroperitoneal

hematoma
Bullet in right

thigh, fracture
of acetabulum,
and iliac crest

CD, thigh exploration
vascular bypass,
and fixation of
fractures

9 Gunfire Fracture C3,
mastoid, 7th
nerve palsy‡

None

10 Gunfire Facial lacerations,
fracture of
maxillary sinus

Fracture of left
humerus and
ulna

CD, debridement,
external fixation

11 Combined Shrapnel tear of
rectum

Hemopneumo
thorax

Shrapnel in left
thigh and
laceration of
femoral vessels

Insertion of chest
drain, CD, vascular
femoral shunts,
diverting colostomy

12 Gunfire Abdominal eventration,
laceration of colon,
uterine rupture

Exploratory
laparotomy, CD

* All procedures except insertion of chest drains were performed under general anesthesia.
† The patient was admitted for observation because of the mechanism of injury, which involved blast and ejection from a bus.
‡ The patient underwent angiography of the neck because of the nature of the injury.
CD, cesarean delivery.
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abruption existed in this case, both may have contributed to
fetal demise (case 11). The one patient with a viable preg-
nancy who did not undergo cesarean delivery remained under
observation for 8 days because of her injuries. During this
period fetal assessment remained reassuring. This pregnancy
continued to term and ended with normal vaginal delivery.

DISCUSSION
The current study, the largest to date, demonstrates that

women with a viable pregnancy involved in a TR-MCI have a
high likelihood of undergoing cesarean delivery within minutes
to hours of injury and that in this setting fetal resuscitation is
common and outcomes are poor. Causes for cesarean delivery
were fetal bradycardia, uterine rupture, and suspected placental
abruption. In addition, overall 7 of the 12 injured women re-
quired surgical intervention under general anesthesia for nonob-
stetrical indications. This case series suggests that when a preg-

nant woman with a viable fetus is injured in a TR-MCI,
debilitating maternal injuries and lethal fetal outcomes are a
realistic option. Surgical practitioners who might be required to
treat this patient population should be aware of these potential
outcomes and be prepared to provide prompt diagnostic mea-
sures and treatment. An obstetrician and a pediatrician should be
notified immediately upon arrival of such a woman after in-
volvement in a TR-MCI and operating room teams should be
notified and prepared for prompt cesarean delivery.

The data presented in this article is unique despite the
increasing prevalence of civilian injuries in warfare. In a
search of the literature only two other publications describing
involvement of pregnant women in civil warfare were found;
Awwad et al.6 described 14 women who sustained high-
velocity penetrating injuries to the gravid uterus at more than
20 weeks of pregnancy during 16 years of civil war. Maternal
and fetal outcomes were poorer than those described in the

Table 3 Obstetrical Workup and Findings During the First 48 h After Arrival

Case Gestational
Age (wk)

Day of
Examination Abdominal Examination Ultrasound Fetal Heart Rate

Monitor* Vaginal Examination

1 6 0 Normal Not performed Not relevant Not performed
1 Normal Normal Not relevant Not performed

2 8 0 Normal Normal Not relevant Not performed
1 Normal Normal Not relevant Not performed

3 9 0 Normal Normal Not relevant Not performed
1 Normal Normal Not relevant Not performed

4 12 0 Normal Normal Not relevant Not performed
1 Normal Normal Not relevant Not performed

5 16 0 Tenderness Normal Not relevant Not performed
1 Normal Normal Normal Normal

6 18 0 Normal Normal Not relevant Normal
1 Normal Normal Not relevant Not performed

7 23 0 Normal Normal Not relevant Normal
1 Normal Normal Not relevant Normal

8 27 0 Uterine hypertonicity Normal Normal* Normal
1 Not relevant (post-CD)

9 28 0 Normal Normal Normal Normal
1 Normal Normal Normal Not performed

10 30 0 Abdominal pain Normal Tachycardia Normal
1 Not relevant (post-CD)

11 34 0 Tenderness Bradycardia Not performed Not performed
1 Not relevant (post-CD)

12 36 0 Gross abdominal
pathologic finding

Not relevant (emergency abdominal exploration)

1 Not relevant (post-CD)

* Fetal heart rate monitoring is indicated from viability.
CD, cesarean delivery.

Table 4 Viable Pregnancy Outcomes

Case Gestational
Age (wk)

Time From Arrival to
Delivery Mode of Delivery Apgar at 1, 5 min Mechanical Ventilation Fetal Survival

11 34 50 min Cesarean 0, 0 � �
8 27 180 min Cesarean 7, 9 � �
9 28 Term delivery Vaginal 9, 10 � �

12 36 20 min Cesarean 9, 10 � �
10 30 180 min Cesarean 3, 8* � �

* This neonate suffered a prolonged and complicated course of hospitalization in the neonatal intensive care unit.
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current study; eight women also suffered extra-uterine inju-
ries, all involving the gastrointestinal tract. Cesarean delivery
was performed immediately in nine cases. Two women sus-
tained lethal injuries (14% maternal mortality); one died
shortly after arrival, but postmortem cesarean delivery was
achieved successfully and the other underwent explorative
laparotomy, uterine rupture was found, and a live fetus was
evacuated. A high neonatal mortality (50%) was also de-
scribed in this article; however three of the six stillbirths had
a gestational age of 25 weeks or less.6 A high incidence of
delivery of small-for-gestational-age infants was found in
another study which followed up on 182 pregnant women
who were in the vicinity of the World Trade Center attack,
but were not directly injured.12

Previous publications reviewing large series of preg-
nancy morbidity and fetal mortality as a result of maternal
injury during pregnancy did not describe TR-MCIs as a cause
of injury.9,13 Kluger et al.3 demonstrated that during TR-
MCIs the prevalence of severe injuries (Injury Severity Score
�16) and neurologic dysfunction (Glasgow Coma Score �5)
is higher and that more body regions are injured than in non
terror-related trauma. Both immediate and late mortality rates
were also higher after injury in TR-MCIs.3 Because differ-
ences exist in both severity and type of injuries occurring in
TR-MCIs when compared with other mechanisms of trauma,
describing these injuries during pregnancy within a separate
category is mandatory.

The incidence of maternal mortality after injury in motor
vehicle crashes ranges from 2.2% to 4% and that of the fetus
ranges from 5.9% to 15%.7–10 Placental abruption occurs in
3.5% to 11%.8–10,14 The rate of cesarean delivery after in-
volvement in motor vehicle crashes during pregnancy was
18% among patients with injuries of lesser severity (Injury
Severity Score �8) compared with 72% among patients with
more severe injuries (Injury Severity Score �9).11 In our
series, there were no maternal deaths. Although placental
abruption and fetal demise occurred in 1 of 12 cases, this case
constituted 20% of viable pregnancies. Most importantly,
four of the five viable pregnancies (80%) were terminated by
emergency cesarean delivery within hours of admission.
Three of these involved abdominal injuries and two of the
women were injured in more than one body region. Maternal
hypotension has been demonstrated to be tightly linked with
poor fetal outcome.10 In this study, the only case to culminate
in fetal demise presented with shock because of exsanguina-
tion from vascular injuries.

The prevalence of shock and the frequency of surgical
intervention observed in this study are consistent with the
findings in the general population injured in TR-MCIs.
Kluger et al.3 described a significantly higher incidence of
admission hypotension (systolic blood pressure �90 mm Hg)
among victims of terrorist bombings when compared with
conventional trauma victims (6.2% vs. 2.5% p � 0.0001).3

Peleg et al.5 found that civilian populations injured in MCIs
frequently require surgical intervention. Half of the patients

included in their study underwent surgery and the need for
surgery reached 58% in a subset of patients with gunshot
injuries.5

A systematic approach to treatment is particularly im-
portant when two lives are at stake.15 Priority should be given
to treatment and stabilization of the mother because maternal
shock is accompanied by an 80% rate of fetal mortality.16

Fetal assessment and monitoring should be instituted only
after primary survey and maternal resuscitation.15,17

Placental abruption is the second most common cause of
fetal death in traumatized patients.18 Because abruption usu-
ally becomes apparent shortly after injury, monitoring should
be initiated immediately after maternal stabilization and
should be continued for at least 4 hours.19 However, signif-
icant abruption may become apparent up to 48 hour after
injury, suggesting that in certain cases discretion should be
used before discontinuation of electronic fetal cardiac and
uterine activity monitoring.20,21 Ultrasound is unreliable for
detecting placental abruption. Still, it may exclude placenta
previa and demonstrate significant hemorrhage.22 Impor-
tantly, it provides an assessment of the gestational age; fetal
viability can significantly change management decisions if
there is evidence of fetal compromise.

The use of tocolysis (i.e., beta sympathomimetics, cal-
cium channel blockers, magnesium, and oxytocin antago-
nists) in suspected placental abruption is not recommended;
although several studies have demonstrated that expectant
management with tocolysis may be safe and effective in a
select nontraumatized patient population,23–25 similar data do
not exist for trauma patients and side effects such as vasodi-
latation and tachycardia may mask the clinical signs of on-
going blood loss.

This study is retrospective like most other studies inves-
tigating maternal trauma and its implications on pregnancy
outcome.7–9,11,26 It includes a small number of participants
because of the rarity of the circumstances; these 12 pregnant
women are but a small fraction of the cases injured in the
course of terror attacks occurring at the same time. The data
does not include pregnant woman who may have died at the
scene of the attack because the Israel National Trauma Reg-
istry includes only patients who are admitted to a medical
center. However, the population described in this study is
distinctive and includes all the cases registered throughout the
country during the study period. The data also does not
include long-term follow-up on the patients but this does not
detract from the value of the admission data.

The current study presents a unique population of preg-
nant women with a normal medical and obstetric history who
were injured in TR-MCIs. The increasing incidence of TR-
MCIs worldwide27 increases the likelihood of such injuries.
The unique injury patterns observed among patients injured
in TR-MCIs3 emphasizes the paucity of published data re-
garding the resources required to treat pregnant women in this
setting and the probable outcomes after this type of injury.
This study is the first to suggest that a high index of suspicion
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should be maintained toward any woman with a viable preg-
nancy who has been involved in a TR-MCI. These women
have a high incidence of surgical procedures and a high
likelihood of undergoing cesarean delivery within minutes to
hours of injury and poor fetal outcome may ensue. The means
to provide prompt diagnosis and treatment should therefore
be immediately available upon arrival of such a patient to the
emergency department.
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