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INTRODUCTION: Penetrating traumas to the thorax could be potentially serious. Vena caval wounds are
highly lethal, so that half of the patients die before reaching the hospital, and another 50% may die
perioperatively. Although rare, most of them are the result of gunshot wounds.

PRESENTATION OF CASE: We report a 13-year-old boy shot by an air gun through his right hemithorax.
During surgery, an air gun bullet appeared right within the wall of the intrapericardial inferior vena cava

DISCUSSION: Traumas to the thoracic contents as vena cava are inevitable, presenting mostly with haemo
or pneumothorax. If the victim reaches the operating room alive, the approach to his or her vena cava
rupture remains a challenge in the hands of surgeons.

In this case, the surgeon, following the bullet removal, repaired the penetration immediately by direct

suturing because clamping the inferior vena for its thin wall can expand the rupture, also blocking

systemic venous return.

CONCLUSION: The surgeon in a general trauma center that is almost lacking cardiopulmonary pump can
repair the vital injuries to the IVC with the technique of direct suturing.
© 2021 The Authors. Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Thoracic injury, regardless of a small proportion of traumatic
patients, has a noticeable mortality rate [1]. However, up to a quar-
ter of prehospital mortalities are for damages to the thoracic cavity
[2]. Mediastinal injuries for the presence of vital contents are more
lethal in all ages. Penetrating injuries to the vena cava are much
rarer but severe. They can be associated with haemodynamic insta-
bility and often produce a substantial technical challenge to the
surgeons [3]. In our patient the air gun bullet had stopped closely
within the wall of IVC, which had packed the source of bleeding. The
trauma surgeon in a general operating theatre was able to remove
the bullet from the vessel wall then successfully repairing the aper-
ture. This work has been reported in line with the SCARE criteria
[4].
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2. Presentation of case

A 13-year-old boy presented to our trauma center from a local
hospital. He was a victim of an air gunshot through his right
hemithorax from a distance of two meters 4 h before arrival. There
was not a notable point in his past medical history. On the primary
survey, the blood pressure and heart rate were detected in 100\60
mmHg and 90 beats\minutes accordingly; maintaining his airway
with fluent speech and a saturation of 96% on room air besides dys-
pnea and painful respiration. Chest examination revealed an entry
wound at the 6th intercostal space without ongoing external bleed-
ing. In the initial chest radiography, the bullet’s position seemed to
be in the middle mediastinum (Fig. 1). Before any further inves-
tigations, a right chest tube was inserted. The echocardiography
from the view of probable pericardial effusion was normal, and
computed tomography (CT) revealed beam-hardening artifact in
the middle mediastinum, degrees of right lung lower lobe collapse,
mediastinal haematoma, haemopneumothorax, and the correctly
positioned chest tube (Fig. 2). He was then underwent right-sided
anterolateral thoracotomy surgery with the preoperative diagnosis
of lower lobe laceration of the right lung and mediastinal injury.
After removing about 200 cc blood (Fig. 3) and pericardiotomy,
the air gun bullet appeared closely within the wall of intraperi-

2210-2612/© 2021 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. The primary chest x-ray showing the visceral pleural line (arrows) because of right-side pneumothorax and the air gun bullet inside the middle mediastinum (circle).

cardial inferior vena cava that penetrated the right lung through
and through on its way to IVC (Fig. 4). There was not any ongo-
ing bleeding because of its tight package. Knowing that ligature of
the IVC for the blockage of the venous return and consequently,
cardiac output is not practicable, and the cardiopulmonary bypass
pump was not accessible, the only way in front of the surgeon was
the release of the abdominal IVC by making a 5-centimeter inci-
sion at the diaphragm then immediately repairing the defect with
4-0 polypropylene sutures. Following controlling the potentially
lethal bleeding source, tractotomy, and ligature of small bronchi,
the surgeon repaired the diaphragmatic cut with 3-0 Nylon running
suture (Fig. 5), finally, a pericardial tube was placed. During stay-
ing at the hospital, no complications like rebleeding or air leakage
occurred. The chest and pericardial tubes were removed one week
and five days later accordingly. The patient successfully improved,
and monthly follow-ups found him in health without notable com-
plications.

The research registry unique code of this work is researchreg-
istry6704 [5].

3. Discussion

Injury to the thoracic cavity containing the lungs, heart, and
great vessels increses mortality rates. Gunshot and stab wounds
are the most causes of penetrating, whereas vehicle accidents are

the most common cause of blunt trauma to the thorax [6]. Accord-
ingly, bullets, fragments, and stabbings are responsible for more
than 90% of thoracic great vessel injuries [7].

The leading cause of death in such cases is direct combined
effects on respiratory and haemodynamic functions [8]. Further-
more, such patients may also have injuries in the other organs.

Haemodynamically unstable patients with transmediastinal
gunshot wounds must undergo tube thoracostomy rapidly and
transport to the operating room.

Simply, when a penetrating injury reaches the mediastinum, it
indeed imposes severe damages to the lungs’ parenchyma and the
tracheobronchial system as ruptures and haemopneumothorax.
Damage to each of the mediastinal components can cause terrible
and, in some cases, uncontrollable bleeding so that the majority of
patients die before reaching a therapeutic center [9]. Commonly,
chest radiography stands in the first-line imaging modality dur-
ing initial evaluation, especially in multiply traumatized patients
[10]. If haemodynamic status allows, CT and echocardiography can
provide valuable information in the upcoming chest trauma man-
agement [11].

Compared to abnormal chest radiographs taken initially, CT of
the chest will illustrate 20% more detailed pathology [12].

Using CT, motion and beam-hardening artifact are limiting fac-
tors in evaluating cardiac injury or retained fragments within the
mediastinum and myocardium as in our case.
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Fig. 2. Chest CT demonstrating the more accurate position of the bullet with its high-density foreign material artifact, haemothorax, the atelectasis of the inferior lobe of the

right lung, and an accurately positioned chest tube.

Itis also necessary to detect the wound tract, which the presence
of hemorrhage, air, bone, and metal fragments can give clues to the
surgeon [13].

Projectiles reaching to the mediastinum, in addition to the risk of
greatvessels’ penetration and emboli, can produce a shearing injury
on the vessel wall, which is called secondary injury [14]. The bullet
in this case, was tightly placed within the wall of the intraperi-
cardial portion of the IVC, obstructing the perforation made by
itself.

Median sternotomy is the approach of choice among cardio-
thoracic surgeons for better exposure while in a hypotensive
traumatized patient without a distinct diagnosis, the left antero-
lateral thoracotomy is preferred [15]. The other surgical incisions
could be selected depending on the mechanism and place of
injury. Injuries to the intrathoracic portion of IVC may result in
haemopericardium and cardiac tamponade. Exposure to this part
is tremendously difficult unless entrusting the patient to the total
cardiopulmonary bypass with the inferior cannula inserted via
the groin into the abdominal inferior vena cava. Repair neces-

sitates intracaval balloon occlusion through a right atriotomy to
prevent air from entering the cannula and massive blood return
to the heart except via the hepatic veins [16]. For a 4-h delay,
the patient reaching our centre and the critical position of the
foreign body; it was potentially life-threatening to transfer him
to the other hospital equipped with the cardiac operating room.
Without none of the facilities mentioned above the surgeon began
the operation with the right anterolateral thoracotomy; having
done pericardiotomy, removed the bullet, and repaired the per-
foration.

4. Conclusion

Considering that, a general surgeon at a trauma center may
encounter a mediastinal penetrating trauma, he or she must know
the basics of handling the vital surgeries of mediastinal great ves-
sels in the absence of a cardiopulmonary pump. The IVC injuries,
despite the potential of massive hemorrhage, can be repaired by
direct suturing if the surgeon acts quickly.
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Fig. 3. After right-side thoracotomy, a volume of blood appeared. The white arrow points to the intact diaphragm, the blue arrow indicates to the collapsed inferior lobe of
the right lung, and the yellow one points to the ruptured pericardium.

Cranial

Fig. 4. The yellow arrow points the pulled over right lung middle lobe and the blue arrow pointing the bullet which is removed.
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Fig.5. The blue arrow points to the sutured diaphragmatic incision, and white arrow
refers to the tractotomy procedure.
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