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Abstract

Thoracic gunshot injury may have variable presentation and
the treatment plan differs from case to case. The risk of injury
to heart, major blood vessels and the lungs should be
evaluated in every patient with rapid clinical examination and
basic monitoring and surgery should be considered as early as
possible whenever indicated. The authors present three cases
of thoracic gunshot injury with three different presentations,
one with vascular injury, one with parenchymal injury and one
case with fortunately no life threatening internal injury. The first
case, a 52 year male patient presented with thoracic gunshot
with hemothorax and the bullet trajectory passed very near to
the vital structures without injuring them. The second case
presented with 2 hours history of thoracic gunshot wound with
severe hemodynamic instability. Surgical exploration revealed
an arterial bleeding from within the left lung. The third case
presented with post gunshot open pneumothorax. All three
cases were managed successfully with resuscitation and
thoracotomy. Preoperative on table fluoroscopy was used for
localization of the bullet.
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Introduction:
Penetrating thoracic injuries have always been a nightmare to the

thoracic trauma team. Patients may come with a variety of
presentation and the management differs from case to case. Morbidity
caused by stabbing injuries to the heart is 20%–30%, while piercing
wounds cause 30%–60% of deaths [1]. Fatality after cardiac gunshot
injury is around 80% [2-4]. Campbell NC et al. [5] found 94% patients
with penetrating thoracic injury die before reaching the hospital.
Immediate management of these patients is very crucial and proper
decision regarding surgical removal of retained bullet is of utmost
importance for survival of these patients. Here we describe successful
management of three patients with thoracic gunshot injury: one with
vascular injury, one with airway injury and one patient with no
immediate complication.

Case Report 1
A 52 years old male patient was referred with a 3 hour history of

firearm injury
over left side of chest. Patient was having pain and a trickling of blood
from the wound along with cough and haemoptysis (Figure 1). There
was no history of severe respiratory distress, abnormal sound during
respiration or black out. On examination, patient was conscious, alert,
oriented and cooperative. Hemodynamics was stable and no sign of
neurological deficit was found. On auscultation, there was diminished
breath sound on the left side; heart sounds were clearly audible without
any murmur. A 1cm X 1 cm firearm entry wound was found in the
anterior left chest 4.5 cm above the nipple and just lateral to mid
clavicular line with surrounding burning stainand blood trickling from
the centre of the wound. No exit wound found. An intercostal chest
drain was put immediately on the left side of chest and 600 ml blood
came out. Patient was posted for surgical removal of the bullet and in
operating room exact position was delineated with the help of
fluoroscopy. Patient received antifibrinolytic (Tranexamic acid 1g) to
control bleeding (Figure 2). Rapid sequence induction was done and a
37F double lumen endobronchial tube (DLT) was introduced. A left
posterolateral thoracotomy was done and a (3 cm X 0.5 mm) bullet was
found in the paravertebral gutter at the level of 10th thoracic vertebra
just lateral to the aorta. The bullet was embedded in the 10th
intercostal space and was removed. No active bleeding was found.
Some small lacerations near hilum were repaired. There were no signs
of injury to any great vessels, bronchus or the spine. An epidural
catheter was placed for postoperative analgesia. Postoperatively patient
was treated with antibiotics, respiratory physiotherapy, and
nebulisations. Postoperative period was uneventful. Mild hemoptysis
and cough persisted for 2 days. In this case the bullet trajectory passed
very near the vital structures like the heart, aorta and thoracic spine
without causing any damage (Figure 3).

Figure 1: Entry wound
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Figure 2: Fluoroscopic localization of bullet

Figure 3: Removal of bullet

Case Report 2
A 29 years old male patient was referred with a history of firearm

injury over right side of the chest 2 hours earlier. On admission,
patient was restless and complaining of cough with hemoptysis, pain
and trickling of blood from the wound. On admission pulse rate was
132, blood pressure was 84/46, room air SpO2 95%, respiratory rate 26/
min. On auscultation, there was diminished breath sound in left side;
heart sounds were clearly audible without any murmur. A small
circular wound with charred margin was found at 4th intercostals space
just right to the sternal border. No exit wound was found. A chest drain
was introduced and immediately 700 ml bloody fluid drained.
Tranexamic acid 1g was given to control bleeding. Patient was
resuscitated with ringer’s lactate but hemodynamics did not improve
much. Further 250 ml blood drained in the next half hour (Figure 4).
Emergency thoracotomy and ligation of bleeding vessel was planned.
In the operation theatre preoperatively position of the bullet was
assessed by fluoroscopy. Rapid sequence induction was done. The

chest was opened via a posterolateral thoracotomy. The bullet was
found overlying the lung parenchyma posterolaterally. On removal of
the bullet a bleeding artery was found in lung parenchyma. It was
ligated and hemostasis secured with cauterization. Collapsed lung
expanded well with recruitment manoeuvre and breaches in lung
parenchyma were identified with high tidal ventilation with bag and
repaired. Volume support was given with ringer’s lactate and
hydroxyethyl starch initially and packed cell transfusion was done
when available. An epidural catheter was introduced after the surgery
was over for postoperative analgesia (Figure 5).

Figure 4: Fluoroscopic localization of the bullet

Figure 5: Contusion of lung at the site of lodgment of bullet

Case Report 3
A 15 year-old male patient presented with a history of gunshot

injury over right chest which occurred one hour earlier. The patient
complained of pain, cough, breathlessness and hemoptysis. After
admission pulse rate was 126/min, blood pressure 106/62, respiratory
rate was 42/min, room air SpO2 was 88%. Immediate chest tube
drainage was 300 ml without significant continuous bleeding. There
was continuous air leak through chest tube during respiration. Open
pneumothorax and bronchopleural fistula was suspected and the
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patient was posted for thoracotomy and repair (Figure 6). The bullet
was localized with on table fluoroscopy and lateral thoracotomy was
done. The bullet was removed and lung contusion repaired. Bullet was
removed and lung contusion repaired (Figure 7). Recovery was
uneventful.

Figure 6: Repaired wound of lung

Figure 7: The bullet after removal

Discussion
Bullet injury is not uncommon in any part of the world. Presenting

complaints as well as presenting time may differ from patient to
patient. Injuries to heart or major blood vessels are usually fatal [6].
Cardiac gunshot injuries are usually lethal because of massive
hemorrhage or cardiac tamponade [2]. The right ventricle is the
commonest site of injury as it occupies the largest area in anterior chest
[7,8]. Nature and extent of injury depends on the property of the
ballistic material, site of injury, speed of the ballistic material, presence
of pericardial tamponade, injury to associated structure and the
condition of the patient during admission [9].

Anesthesia management of thoracic gunshot injury begins with
resuscitation in intensive care unit and continues up to postoperative
period. ATLS protocol (Advanced Trauma Life Support) is helpful in
these cases. Immediate resuscitation with thoracotomy may be

lifesaving if there is history of traumatic arrest with prehospital cardiac
activity and/or severe hypotension: SBP< 70 mm hg [10]. A chest drain
should be placed at the affected side irrespective of presenting
symptoms and the drainage may guide further management. Patients
with immediate drain output more than 1500ml or continuous
bleeding more than 200 ml/hour [10] (as our first case) or continuous
air leak (as in our third case) require immediate thoracotomy. Medical
management of gunshot injury must include tetanus prophylaxis,
volume resuscitation with blood if blood loss is >20% of blood volume,
analgesics and antibiotics. Antianxiety medications should be used
with caution as these drugs may depress respiration. Antifibrinolytics
like tranexamic acid should be used if there is risk of bleeding. The aim
of medical management is resuscitation as well as preparation for
thoracotomy.

There has been a long controversy regarding recommendations
regarding early thoracotomy in gunshot injury. Geramy S et al. [11] in
1968 examined 103 patients admitted with penetrating thoracic injury
in a 7 year period and opined in favor of reserving thoracotomy for
those not responding to conservative measures. In 2014, Kong VY et
al. [12] recommended the same for penetrating chest injury with
pleural collection. But Tan BK et al. [13] found better survival with
emergency thoracotomy in these patients. Importance of early
thoracotomy has been further emphasized by Huth and Hoffmeister
[14] who have clearly indicated several advantages. The authors’
opinion goes in favor of early and aggressive management. In the face
of possibility of embolisation or migration of the bullet or pellets or
infection or fibrosis arising from offensive material within the thoracic
cavity, it is always better to explore the wound before complication
occurs.

Perioperative anesthesia management also may differ from case to
case. We considered rapid sequence induction as this was emergency
surgery and fasting status was unconfirmed. We used a double lumen
endobronchial tube (DLT) for ventilation as it aids independent
ventilation of the unaffected lung, protects the unaffected lung from
blood and other obnoxious material of the affected lung and provides
better view for surgery. We introduced the DLT with an introducer
stylet and confirmed its position with alternate clamping and
auscultation. Postoperative analgesia was provided with intravenous
paracetamol and bupivacaine via thoracic epidural route (multimodal
analgesia). Thoracic epidural catheter was introduced after completion
of surgery. As homeostasis had been already achieved and volume
status was restored, there was little risk of severe hypotension.

Conclusion
Successful management of thoracic gunshot injury depends on

identification of danger signs, proper resuscitative measures, and
timely intervention and not to deny thoracotomy when it is required.
Immediate intercostals tube placement, volume restoration with blood
transfusion when necessary, antifibrinolytics, antibiotics, and
analgesics form the mainstay of management. Double lumen tube and
epidural analgesia is safe and effective practice.
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