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Abstract

minimally invasive management.

needed.

Background: Prenatal penetrating gunshot trauma represents a challenging scenario for healthcare providers.
Trauma is the leading non-obstetric cause of morbidity and mortality during pregnancy, and even though rare,
firearm injuries have the most fatal outcomes and higher fetus mortality rates. Understanding the mechanism of
injury in order to identify the possible injuries and adequate management is essential. In this paper, we discuss the
case of a newborn with prenatal gunshot trauma, the treatment used, and the outcome of conservative and

Case presentation: We present the case of a male newborn, 37 weeks of gestational age and weighing 3050 g,
delivered through an emergency cesarean section with prenatal gunshot trauma. Two skin wounds were found,
one in the arm and another in the left thoracic region. The patient presented with respiratory distress, bilateral
pneumothorax, and pneumoperitoneum, requiring high-frequency mechanical ventilation and the placement of
bilateral thoracic drains. The pneumoperitoneum was attributed to pulmonary barotrauma, with no suspicion of
abdominal hollow viscera lesion. A right thoracoscopy was performed after 24 h of conservative management for
the removal of the foreign body. Both the mother and the baby had a positive outcome, with no further treatment

Conclusions: For the improvement in the result of trauma events, an adequate intervention and coordinated
efforts from multidisciplinary clinical and surgical teams are required. For gunshot wounds, entry, trajectory, the final
position of the bullet, and pathological findings in images need to be analyzed before taking the patient to the
operative room. Chosen with strict selection criteria, some patients could benefit from conservative management.
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Background

Despite being a rare entity, prenatal gunshot trauma rep-
resents a challenging scenario, with important morbidity
and mortality for both mother and baby. A good out-
come requires the coordinated effort of multidisciplinary
clinical and surgical teams. In this paper, we discuss the
case of a newborn with a thoracic prenatal gunshot
trauma, who developed bilateral pneumothorax and
pneumoperitoneum. After initial stabilization, non-
operative = management was chosen for the
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pneumoperitoneum, and a minimally invasive treatment
was used for the thoracic bullet removal. The result was
a good outcome for both the mother and the baby,
showing that the use of a conservative treatment for
strict selected patients is feasible.

Case presentation

We report a case of a 38-year-old pregnant woman in
her third trimester of gestation, who suffered a gunshot
wound in the lower abdomen. She was admitted at a
general trauma hospital with normal vital signs. At
examination, a 2-cm wound was found in the lower ab-
domen, midway between the pubis and umbilicus, with
no exit wound. An emergency cesarean section was
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performed, with no injuries found in other abdominal
organs, and a live male newborn of 37 weeks of gesta-
tional age, weighing 3050 g, delivered. APGAR score was
3/6/8, at 1/5/10 min, respectively; the baby presented
with respiratory distress and tachycardia immediately
after birth. Two skin wounds were found, one in the
inner region of the left arm and the other in the left
thoracic region, without an exit wound. Mechanical ven-
tilation was required, a left chest tube was placed in the
mid-axillary line through the gunshot wound at the 6th
intercostal space, and a right drain in the midclavicular
line at the second intercostal space, due to bilateral
pneumothorax shown in a plain chest X-ray. The arm
skin wound was sutured, and the baby was transferred
to the neonatal surgical intensive care unit (NICU) at
our institution.

Upon arrival, the patient developed respiratory distress
and bradycardia, with low breath sounds in the right
hemithorax. A new thoracic tube was placed in the right
mid-axillary line, and high-frequency mechanical ventila-
tion was applied. The patient was hemodynamically sta-
bilized, requiring the use of dopamine 10 mcg/kg/min,
mean blood pressure was 50 mmHg, heart rate 145 bpm,
and oxygen saturation 99%. Abdominal ultrasound and
echocardiogram were performed, both showing no peri-
cardium or abdominal fluid, nor solid organ injury, with
normal ventricular function. Pneumoperitoneum and
mild left pneumothorax were found in the abdominal
and chest X-ray, along with a foreign body in the right
hemithorax (Fig. 1). Blood gasses were pH 7.4, PCO, 45
mmHg, PO, 219 mmHg, HCT 45, and hemoglobin 15 g/
dl. At physical examination, the abdomen was soft with
no tenderness; both chest tubes drained scarce hematic
fluid.

Pneumoperitoneum was suspected to be related to
pulmonary barotrauma and not caused by abdominal
hollow viscera injury. Given the good hemodynamic
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condition of the baby, a non-operative management was
chosen. Serial lateral and front thoracic and abdominal
X-rays were taken with a 4-h interval, showing improve-
ment of the pneumoperitoneum (Figs. 1 and 2). After
24h of conservative management, the patient
hemodynamically stabilized, a right thoracoscopy was
performed for the removal of the foreign body. A 5-mm
camera was inserted through the right pleural drain hole,
the bullet was found in the pleural cavity, and a video-
assisted minimal thoracotomy done for extraction (Fig.
3). A 12-French drain was placed. A conceptual model
of the course of action is represented in Fig. 4.

The baby was admitted to the neonatal intensive care
unit for postoperative care and respiratory support.
Pleural drains were withdrawn the second day, oral feed-
ings started the third, and the patient was discharged at
the fifteenth postoperative day.

Discussion

Trauma is the leading non-obstetric cause of morbidity
and mortality during pregnancy [1, 2], with some reports
suggesting that between 5 and 20% of pregnant women
are exposed to physical trauma [3, 4], most commonly
occurring in the third trimester of gestation. Even
though blunt trauma is the most frequent mechanism of
injury, led by motor vehicle accidents [1], firearm injur-
ies have the most fatal outcomes and higher fetus mor-
tality rates, with a fetal injury rate between 59 and 80%,
and a mortality rate between 30 and 70% [1, 5-7].

When a pregnant woman is a victim of a penetrating
trauma, a higher risk of severe injury exists for the fetus,
given maternal visceral organ injuries only occur in 20%
of the cases [3]. This is associated with anatomical
changes during pregnancy, especially during the last tri-
mester, when uterus position modifications with growth
result in a more vulnerable fetal location.

Fig. 1 Front thoracic and abdominal X-ray. Upon arrival (a). After 4 h (b). After 8 h (c). After 12 h (d)
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Even though developments have been made in the
management of abdominal gunshot wounds [8], they still
have high morbidity and mortality rates [3]. When treat-
ing a pregnant woman with trauma, the best method of
treatment for the fetus is based on the appropriate re-
suscitation of the mother. Maternal mortality is the most
common cause of fetal mortality due to trauma [2, 9]
and for this reason, maternal well-being should be estab-
lished first [3].

Non-operative management is considered the standard
of care for blunt injuries and has decreased the rate of
unnecessary laparotomy. Despite operative management
is still considered the standard of care in penetrating
trauma, studies report the tendency to perform an initial
non-operative management in some patients with a
strict selection criteria [8]. A conservative approach of
penetrating injuries in pregnant women is accepted
when the entry site is anterior and below the uterine
fundus, considering in this case maternal visceral injuries
are less likely, if the fetus is previable or dead, maternal
evaluation satisfactory and urinalysis negative for blood
[3, 4, 10-12].

Upon arrival at our institution, the baby presented
pneumoperitoneum in the abdominal X-rays. This could
be explained by the injury of abdominal hollow viscera,
but also it could be secondary to pulmonary barotrauma.
Given the good hemodynamic condition of the baby, the

soft abdomen, and the study of the bullet trajectory, a
non-operative management was chosen. We believe that
the patient presented in this case report was clearly
benefited from the choice of an expectant approach re-
garding pneumoperitoneum at our institution, after ini-
tial emergency management at the general hospital.
Understanding the mechanism of injury in order to
identify the possible injuries and adequate management
is essential. Molina et al. [7] report a case of a newborn
with prenatal gunshot trauma that was explored by
means of an unnecessary thoracotomy guided by the lo-
cation of the entry wound in the thorax, with no thor-
acic injuries found. We had a similar patient at our
institution in 1996, who had a prenatal gunshot wound
with a thoracic entry. Initially, a thoracotomy was per-
formed, with no bullet found in the thoracic cavity. A
laparotomy was needed to remove the bullet, given its
final position was in the abdomen. Entry wound, trajec-
tory, the final position of the bullet, and pathological
findings in images need to be analyzed before taking the
patient to the operative room.

The literature regarding the management of the new-
born who survived a prenatal gunshot is scarce, and
there are only a few other cases similar to ours reported.
We believe our experience with this case can be useful
to other medical teams faced with the same challenging
situation.

Fig. 3 Thoracoscopic removal of the bullet
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right 6% intercostal space mid axillary line

New born delivered at a
general trauma hospital

Bilateral pneumothorax in x-ray: left thoracic tube placed in the mid axillary line — 6% intercostal
space (entry wound) + right thoracic drain placed in the midclavicular line — 2" intercostal space

Transferred to the NICU
at our institution

Respiratory distress and low breath sound in the right hemithorax

Right thoracic drain replaced for a tube in the

Non-operative management: serial lateral and front thoracic
and abdominal x-rays with a 4-hour interval

Pneumoperitoneum improvement; a right thoracoscopy
was performed for the removal of the bullet

\

X-rays: Pneumoperitoneum and mild
left pneumothorax

Fig. 4 Conceptual model of the course of action

A consensus plan of action is necessary with all the
team members involved in order to increase the chances
of survival.

Conclusion

Prenatal penetrating gunshot trauma represents a chal-
lenging scenario for healthcare providers. A positive out-
come and a fully recovered mother and baby require a
multidisciplinary team of pediatric surgeons, neonatolo-
gists, emergency physicians, and nurses.

Abbreviation
HCT: Hematocrit
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