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Abstract 

Thoracic trauma continues to be a significant surgical problem. It is estimated that 25% of trauma-related deaths 
are due to penetrating and blunt thoracic injuries. Principals of surgical management of specific thoracic injuries 
like: tension pneumothorax, open pneumothorax, massive haemothorax, flail chest, cardiac injuries, ruptures 
of the aorta, tracheobronchial tree lesions, oesophageal and diaphragmatic injuries have been reviewed. Awa-
reness of the potential for deterioration and early correct identification of life threatening thoracic injuries are 
the keys to successful management. Good outcomes in the management of thoracic injuries depend on rapid 
transport of the injured patient to the hospital, effective diagnostic and therapeutic measures and an aggressive 
involvement of an experienced surgical team, optimally in the operating theatre. Successful management of the-
se injuries depends on effective prioritisation of procedures based on the ABC principals combined with a rapid 
diagnosis of severe injuries and aggressive surgical treatment of life-threatening lesions following penetrating 
and blunt trauma. Rapid decompression of tension pneumothorax and emergency thoracotomy, especially in 
patients following penetrating thoracic trauma may result in good outcomes. Effective management of severe 
thoracic injuries requires an integrated approach and cooperation of a multidisciplinary trauma team, including 
experienced thoracic and cardiac surgeons.
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Overview of thoratic trauma

Thoracic trauma constitutes to be a significant me-
dical problem and a major challenge for surgeons. It 
is estimated that 25% of road traffic accident-related 
deaths are due to thoracic lesions. Many of these pa-

tients die immediately at the scene because of rapid 
exsanguination secondary to rupture of the aorta or 
major vessels. Some patients die later as a consequ-
ence of acute respiratory distress syndrome (ARDS), 
multiple organ failure (MOF) and sepsis [1-2]. Lung is 
a very sensitive target organ for secondary injury fol-
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lowing shock and remote tissue alterations. Tissue da-
mage and shock can activate an inflammatory cascade 
which contributes to pulmonary insufficiency. Patients 
who reach hospital sometimes die as a consequence 
of misassessment, delay in treatment and other ina-
dequacies; these are preventable deaths. It was found 
that a significant percent of in-hospital deaths from 
thoracic trauma were preventable, with injuries either 
not being recognized, diagnosed with delay or being 
inadequately treated [1, 3]. 

Thoracic trauma is quite frequent in Poland. In 
a large study from Poland, thoracic injuries were dia-
gnosed in about 25% of 681 lethally-injured patients 
who were treated at a university trauma department 
[1]. These injuries were found as isolated chest lesions 
or components of multiple injuries localized in diffe-
rent anatomical regions and contributing significantly 
to the mortality [1]. Other studies suggest that 50% of 
patients who died in the pre-hospital phase had seve-
re thoracic injuries. Severe vascular lacerations causing 
massive haemorrhage to pleural cavities and mediasti-
num were combined with vast injuries of the abdomi-
nal organs, brain and bone fractures [2-3].

Treatment challenges

Successful treatment of thoracic trauma continues 
to be challenging. It depends on optimal and effective 
prioritization of management based on the principals of 
ABC, with a rapid identification of severe injuries and ag-
gressive surgical treatment of life-threatening injuries [4].

Thoracic injuries are usually classified as penetra-
ting or blunt, the latter encompassing direct trauma 
as well as crush, acceleration or deceleration and blast 
injuries. In patients with polytrauma, life-threatening 
injuries that are without obvious external signs may 
be missed as attention is paid to more visible but less 
clinically serious injuries. Penetrating trauma may cau-
se pneumothorax or haemothorax with massive blood 
loss. Some patients after chest trauma deteriorate ra-
pidly. But on the other hand, with proper management 
they can rapidly improve. In patients with penetrating 
injuries surgical operations are frequently indicated, 
while diagnostic investigations are less required than 
in blunt trauma. In some cases, the distinction be-
tween blunt and penetrating thoracic trauma should 
be based on high index of suspicion because penetra-
ting injuries often coexist with severe blunt injuries of 
solid organs and major vessels [4].

	 Careful analysis of patterns and mechanisms 
of chest injuries may be helpful in some situations. It 
has been proven that:

A) penetrating thoracic trauma is usually connected 
     with laceration of the heart, major vessels, 
     intercostal vessels, airways, lung, oesophagus 
     and diaphragm; there is also a risk of trauma to 
     adjacent organs in the abdominal cavity (spleen, 
     liver) and retroperitoneal space (major vessels, 
     kidneys) [5],
B) blunt thoracic trauma may cause cardiac contusion, 
     lung contusion, rib fractures, thoracic spine fractures,
C) crush mechanism may cause rupture of bronchus, 
     oesophagus, heart, lung contusion, rib fractures with 
     or without flail chest ,
D) deceleration thoracic trauma may cause aortic 
     rupture, airway damage, diaphragmatic rupture, 
E) blast mechanism may be responsible for disruption 
     of any intrathoracic organ and vessel. 

Regardless of its mechanism and pattern, the main 
consequence of thoracic trauma is reduction of vital 
functions such as respiration and circulation, leading 
to hypoxia, hypovolaemia, reduced cardiac output. 
The sequelae of this injury have a detrimental effect 
on organs beyond the chest cavity, e.g. kidneys, liver, 
brain, gastro-intestinal tract. 

In Poland, penetrating thoracic trauma is most 
often the result of knife injury. Knife wounds usually 
are connected with low velocity penetration and mor-
tality is strictly related to the injured organ [1]. Com-
pared with other countries, the occurrence of firear-
m-related penetrating injuries in Poland is sporadic. 
Firearm injuries cause more extensive tissue destruc-
tion related to the kinetic energy. Bullets are designed 
so that on impact, the missile expands or shatters, 
imparting all its energy to the tissue. Other ballistic 
characteristics of the bullet may contribute to tissue 
damage e.g. yaw, tumble and pitch. Tumbling may be 
important in high-velocity weapons, i.e. over 800m/s. 
Shotgun blasts are very dangerous because all of the 
energy is transferred to the tissue [4].

Patients with penetrating thoracic injuries to the 
mid-torso require an aggressive surgical approach, 
especially those with anterior wounds. If the wound 
does not obviously penetrate the abdomen, an option 
is to explore the wound under local anaesthesia 
whether or not it has penetrated the peritoneal cavity 
or retroperitoneal space. If peritoneal penetration has 
occurred, laparotomy is mandatory in order to find all 
possible injuries. For stable patients following thora-
cic trauma, options include other diagnostic measures 
like thoracoscopy and laparoscopy [6]. 

Patients following chest trauma arrive to hospitals 
in two physiological states: haemodynamically unsta-
ble or haemodynamically stable. The state of the 
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patient determines the specific diagnostic and thera-
peutic approach. The initial assessment of any injured 
patient must place priority on the evaluation of the 
airway and the adequacy of the cardiovascular sys-
tem according to the ABC algorithm. A rapid physical 
examination will determine if the patient is cyanotic, 
tachypneic or has other problems with respiration. In 
the patient with a penetrating or a blunt injury to the 
upper torso who is unstable, most probably haemor-
rhage is occurring into the chest cavity; the patient 
should be taken to the hospital with no delay. It is 
important to insert a chest tube as soon as possible 
(through the 4-th or 5-th intercostal space) during the 
initial assessment and resuscitation in the emergency 
department. Bilateral chest tubes may be indicated. 
A chest x-ray is not required to insert a chest tube, but it 
is useful to do in order to confirm tube placement [7-8].

FAST or CT

Focused Assessment with Sonography for Trauma 
(FAST) has been widely used in trauma centers and 
emergency departments. It is a rapid, non-invasive, 
ultrasound diagnostic protocol used both in hamo-
dynamically unstable and stable patients with pene-
trating or blunt injuries. It is usually performed in the 
resuscitation area of the Emergency Department. The 
extended FAST protocol (eFAST) may be very valuable 
in identifying cardiac tamponade, haemothorax and 
haemoperitoneum  [2, 4]. In patients who are haemo-
dynamically stable, a plain anteroposterior (AP) chest 
radiograph is still a gold diagnostic standard to identify 
pneumothorax or haemothorax. The eFAST examina-
tion should be performed within 10 minutes since the 
patient’s arrival at the emergency department. A tho-
racic radiograph before placement of a chest tube may 
be helpful in excluding rupture of a diaphragm with 
possible herniation of a stomach or intestines to the 
pleural cavity, especially in patients following blunt 
trauma. Clinical signs in patients with chest injuries 
sometimes are subtle or misleading. Therefore, the 
thoracic radiograph helps to identify important lesions 
which require emergency surgical intervention or may 
suggest further investigations such as: CT scan, FAST, 
Transoesophageal Echocardiography (TEE) or thoraco-
scopy and laparoscopy [9-11]. 

Whole body computerized tomography (WBCT, also 
referred to as polytrauma scan) is a widely accepted 
diagnostic tool in the primary management of patients 
following major trauma. In many institutions WBCT is 
indicated even when the patient is haemodynamically 
unstable, as it may identify severe injuries within mi-
nutes [12]. WBCT is particularly recommended in pa-

Immediately 
life-threatening 

injuries 

Potentially 
life-threatening 

injuries

 •   airway obstruction    
     combined with facial 
     bone and soft 
     tissue damage,
 •   tension pneumothorax, 
 •   open pneumothorax, 
 •   flail chest,
 •   massive haemothorax 
     causing impaired 
     circulation, 
 •   cardiac injuries,
 •   traumatic rupture 
     of the aorta (TRA),
 •   air embolism.

 •   myocardial 
     contusion,
 •  pulmonary 
     contusion,
 •   traumatic 
     diaphragmatic 
     herniatiom (TDH),
 •   tracheobronchial 
      tree disruption,
 •   simple haemothorax,
 •   simple pneumothorax,
 •   oesophageal 
     disruption

 Table 1. Thoracic injuries divided by their urgency

tients after blunt trauma and with suspected multiple 
injuries, as it can reveal occult thoracic lesions [11].

Specific thoracic injuries

Management of specific thoracic injuries depends 
on the state of a patient arriving to the emergency de-
partment. Clinically, thoracic injuries are divided into 
two types: immediately life-threatening and potential-
ly life-threatening (see Table 1).

Immediately life-threating injuries

It is critical to identify and treat airway obstruction 
as soon as possible during the primary survey at the 
Emergency Department. Tension pneumothorax causes 
a real threat to life because of the progressive build-

-up of air within the pleural cavity, caused by one-way 
leak from a lacerated lung, airway or a chest wall. Air 
enters the pleural space on inspiration, but cannot be 
evacuated during expiration due to the functioning of 
one-way flap valve. This creates progressive accumula-
tion of air with collapse of the ipsilateral lung, causing 
severe hypoxia, shift of the mediastinum to the oppo-
site side, compression of the contralateral lung with 
atelectasis and decreasing venous return to the heart. 
The combination of hypoxia, impaired ventilation and 



69Thoratic trauma – principals of surgical management

critically reduced cardiac output leads to traumatic 
cardiac arrest unless the tension is decompressed. Ten-
sion pneumothorax can complicate both penetrating 
and blunt trauma. It may be also induced iatrogenically 
during the insertion of central venous lines or by the 
incorrect application of occlusive dressings to penetra-
ting chest wall wounds. It should be remembered that 
tension pneumothorax may be intitiated in patients 
with a simple pneumothorax who are put on positive 
pressure ventilation. Awareness of this potential for the 
deterioration and early identification and treatment are 
the key to effective management. Diagnosis of a tension 
pneumothorax should be based on physical examina-
tion and radiological examinations should not be per-
formed [3, 7]. The diagnosis can be difficult in a noisy 
emergency department. The classic signs are connected 
with decreased or lack of breath sounds and percussion 
tympany on the ipsilateral side, tracheal and cardiac 
deviation to the contralateral side, reduced chest mo-
vements, elevated venous pressure, progressive tachy-
cardia, hypotension with pulsus paradoxus. When un-
treated, this pathology leads to full circulatory collapse 
and cardiac arrest with pulseless electrical activity (PEA). 
In rare cases tension pneumthorax may be bilateral. 

Tension pneumothorax

Tension pneumothorax is the most frequent rever-
sible cause of death during resuscitation of patients in 
pre-hospital traumatic cardiac arrest [13]. In the patient 
who is dying there should be no hesitation in performing 
immediate decompression of the affected side, conver-
ting tension pneumothorax into an open pneumotho-
rax or simple pneumothorax [7-8]. In emergency the 
decompression is achieved by insertion of a dedicated 
needle (or a large–caliber, e.g. ~16 gauge intravenous 
catheter) into the fifth intercostal space in the anterior 
axillary line. The hiss of air usually confirms decom-
pression and clinical improvement should be noticed. 
The cannula should be left open (resulting in an open 
pneumothorax) and the next step is to insert a chest 
tube, followed by re-examination of the chest and an AP 
chest radiograph. It must be remembered that a needle 
thoracostomy can easily become kinked or displaced, al-
lowing the tension pneumothorax to recur. One should 
also keep in mind that the inserted drain may be bloc-
ked. It is obvious that these patients need careful clinical 
monitoring and repeated clinical examination [4, 13].

Massive haemothorax

Massive haemothorax is another life-threatening 
condition. Intercostal and internal mammary vessels 
are commonly disrupted. It should be remembered 

that each hemithorax can hold up to 3 l. of blood. It 
is estimated that approximately 50% of patients with 
hilar, great vessel or cardiac wounds die immediately 
after the injury, while about 25 % survive for about 5-6 
minutes; these are pre-hospital deaths. The remaining 
25% arrive at the Emergency Department alive and 
require immediate diagnosis and surgical treatment. 
The diagnosis of massive haemothorax is invariably 
made by the presence of shock, respiratory insufficien-
cy and deviation of the mediastinum. Patients in shock 
and with respiratory insufficiency must be intubated 
with no delay. A chest radiogram may confirm also the 
amount of blood loss. A chest tube should be inserted 
in order to relieve the threat of ventilatory embarrass-
ment. The main objective in the treatment of massive 
haemothorax is to restore blood volume, treating acti-
vely shock together with drainage of the haemothorax 
via an intercostally inserted chest tube. In majortity of 
the patients with haemothorax the proper placement 
of a chest tube allows for effective evacuation of the 
blood. However, if initial drainage of blood is > 1500 
ml or ongoing drainage is > 200 ml/h for about 4 or 
more hours, then thoracotomy in the surgical theatre 
is likely to be required. Ongoing bleeding, patient’s 
clinical status and requirement for blood transfusion 
are important parameters that should be taken into 
consideration deciding about the need for the thora-
cotomy. In the operated patients major vessels, inter-
costal arteries, injury to the hilum of the lung or to the 
myocardium are the main sources of massive bleeding. 
These injuries should be treated by oversewing the le-
sion, making sure that bleeding is controlled [7-8]. In 
some instances resection of the lung segment or lobe 
and even pneumonectomy may be necessary [3, 14].

Injuries of the chest wall are common in patients 
following blunt trauma causing multiple fractures both 
in anterior and posterior parts of the ribs. When the 
chest wall loses its bony stability within thoracic cage, 
it becomes flail and starts to move paradoxically. The 
flail segment is moving in the direction opposite to the 
stable chest wall during inspiration and expiration. In 
many patients multiple rib fractures are accompanied 
by significant blood loss and lung contusion. Diagno-
sis of flail chest is based on clinical examination. In 
patients with flail chest, severe pulmonary contusion 
contributes to respiratory insufficiency. Treatment is 
usually initiated with high flow oxygen and lung expan-
sion by intermittent positive pressure ventilation. In-
tercostal chest tubes are almost always necessary, 
particularly if positive pressure ventilation is needed. 
The aim of further management is to preserve respi-
ratory function. In all patients effective pain relief is 
required, in some cases epidural anaesthesia may be 
very effective. Careful fluid management is indicated 
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because injured lungs are extremely sensitive to ina-
dequate perfusion and to fluid overload. In cases with 
respiratory distress and hypoxia due to the flail seg-
ment, endotracheal intubation and mechanical venti-
lation are necessary, particularly in patients with large 
pulmonary contusion. Currently, there is an increasing 
tendency to concentrate on the associated damage 
to the underlying lung in the form of pulmonary con-
tusion and ARDS [15]. Internal stabilization by means 
of endotracheal intubation and mechanical ventila-
tion are effective therapeutic options in patients with 
bilateral multiple rib fractures. Some patients with 
unilateral flail chest can be managed selectively with 
ventilatory assistance or with short term use of me-
chanical ventilation. It is imperative that these patients 
have vigorous pulmonary care (aggressive pulmonary 
hygiene and cough-deep breathing) and are treated in 
departments by experienced and skilled medical staff.

It should be remembered that rib fractures are inde-
pendent predictors of other abdominal solid organ in-
juries (spleen, liver) [16]. Currently, operative reduction 
and fixation (ORIF) of the chest wall has been evolving as 
a method of chest wall stabilization [17]. ORIF of broken 
ribs may be performed in adult patients with flail chest 
with measured metal plates, bracketed fixators or resor-
bable plates. This approach improves primary and secon-
dary outcomes in appropriately selected patients [18]. 

Penetrating heart wounds

Penetrating heart wounds represent some of the 
most extreme emergencies that a physician must ma-
nage. A penetrating cardiac trauma creates several 
rapid life threatening sequelae that include massive 
haemorrhage, cardiac tamponade and myocardial in-
jury [19]. The period between trauma and successful 
therapeutic measures very often is dramatically short. 
More effective emergency medical response systems 
have resulted in more opportunities to treat these se-
verely injured patients at the hospital. It is estimated 
that at least about 50% of patients with a penetrating 
cardiac injury may reach the trauma unit alive with an 
opportunity to be treated and finally salvaged. 

Whatever the cause of penetrating injuries to the 
heart, a series of events occurs that can compromise 
cardiac function and quickly cause death unless timely 
interventions are instituted. The first problem is the pe-
netration of a cardiac chamber, which leads to bleeding. 
If a large damage to the pericardium is made, bleeding 
into either chest cavity or mediastinum may occur; thus 
hypovolaemic shock may occur without cardiac tampo-
nade. If the pericardial damage is small or seals itself, 
cardiac tamponade may develop with physical signs of 
hypotension, distended neck veins and muffled heart 

sounds (Beck’s triad). In such a situation, a small amo-
unt of blood in the pericardial space can cause serious 
cardiovascular instability by restricted venous return 
and thus “choking” the heart. In other cases, cardiac 
trauma may cause damage of the cardiac valves or ven-
tricular septum and may lead to uncontrollable heart 
failure. The pericardial sac does not acutely distend; 75-
100 ml of blood can produce a life-threatening tampo-
nade in the adult. The classic Beck’s triad is not always 
seen in the Emergency Department; neck veins may not 
be distended in deep hypovolaemia and muffled heart 
sounds can be difficult to identify in noisy surroundings.

It seems that penetrating cardiac injuries should be 
easy to diagnose. In reality it happens that such an injury 
may be overlooked, especially in fully-clothed, drunk or 
unconscious patients with other coexisting lesions. The-
refore, it is imperative that all members of the emergen-
cy services and surgeons should treat these patients with 
a high degree of suspicion starting from the scene of the 
trauma. The patient should be taken to the hospital 
as soon as possible according to the “scoop and run” 
(or “load and go”) approach and immediate emergen-
cy thoracotomy should be initiated [20-21]. Ideally an 
emergency thoracotomy should be performed in the 
operating theatre, however if the patient is in extre-
mis, this life-saving procedure can be performed in 
an Emergency Department. A left anterolateral tho-
racotomy through the 4-th or 5-th intercostal space 
and long pericardial incision anterior to the phrenic 
nerve allows good exposure of the heart for control 
of haemorrhage and provides the optimal access for 
direct compressions of the heart during resuscitation. 
This surgical access is made in the supine position of 
a patient and may be extended across the sternum 
into the contralateral hemithorax (the “clamshell” in-
cision or bilateral thoracotomy). Majority of cardiac 
wounds can be surgically closed with simple sutures or 
horizontal mattress sutures of a 3/0 or 4/0 monofila-
ment. Bolstering the sutures with Teflon pledgets may 
be required. Care must be taken not to suture corona-
ry vessels. Loose approximating sutures of the pericar-
dium after the injury is repaired prevent from a serio-
us complication connected with the cardiac herniation 
through the pericardium, which may occlude venous 
return and cause sudden death. In case of damage to 
the valves, chordae tendineae, septum or myocardium, 
further cardiac surgery may be needed. 

Tears of the aorta or pulmonary arteries

Tears of the aorta or pulmonary arteries are as-
sociated with blunt or rapid deceleration mechanism 
such as falls from significant height, high speed motor 
vehicle crashes. The aorta may be transected comple-
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tely or partially. The most common site of rupture is 
at the attachment of the ligamentum arteriosum. It is 
estimated that aortic rupture is immediately fatal in 
about 85-90% and accounts for 15-20% of immediate 
overall trauma deaths due to road traffic accidents. The 
immediate survival of the patient depends on the de-
velopment of a contained haematoma, maintained by 
the intact adventitia. The survival of the patient after re-
aching the hospital depends on early diagnosis followed 
by effective treatment. Any suspicion of an aortic inju-
ry necessitates further rapid investigation. A widened 
mediastinum over 8 cm at the level of aortic arch is the 
most consistent finding on a chest radiogram. Contrast-

-enhanced spiral CT scan has become the investigation 
of choice for the proper diagnosis of aortic injuries with 
sensitivity and specificity approaching 100%. When this 
lesion is suspected, intended permissive hypotension 
should reduce the risk of a rupture of the adventitial lay-
er containing the tear. The goal for systolic blood pressu-
re should be approximately 90-100 mm Hg. Αlpha and 
β blockade (e.g. esmolol, labetolol, nitropusside) sho-
uld be instituted after significant bleeding from other 
injuries has been excluded. Currently the treatment of 
traumatic rupture of the aorta has evolved from perfor-
ming emergent open surgical repair with clamping and 
sewing technique to minimally invasive treatment by 
means of interventional radiologic technique with the 
interposition of a vascular intra-aortic stent graft [22-23].

Potentially life-threatening injuries
 	
Most patients with major tracheobronchial tree 

and airway injuries die at the scene as a result of as-
phyxia. Those who survive to reach the hospital are 
usually in extremis. These lesions are suggested by 
massive haematoptysis, airway obstruction, progres-
sive mediastinal air, subcutaneous emphysema, signi-
ficant persistent air leak after placement of a chest 
tube. In most cases the air leak stops after a few days 
(combined with good expansion of the lung) with the 
chest tube drainage alone. If there is a persistent leak 
of air for a long time, thoracic CT and bronchoscopy are 
indicated to detect the damage. In case of damage to the 
trachea or bronchus, a posterolatertal thoracotomy is ne-
eded. Definitive treatment includes primary repair with 
absorbable sutures. It should be remembered that chest 
drainage is required in case of any pneumothorax [24]. 

Diaphragmatic injuries

Diaphragmatic injuries occur in patients following 
violent abdominal and thoracic compression me-
chanism. The left diaphragm is injured 6 times more 

frequently than the right one. The diaphragm normally 
rises to the fifth intercostal space during normal expi-
ration, so that any patient after mid–torso trauma is at 
risk for diaphragmatic rupture. Right-sided lesion may 
show only a raised hemidiaphragm, whereas a left-si-
ded may show herniation of the stomach, spleen and 
intestines. Accurate diagnosis is obtained optimally on 
thoraco-abdominal CT or NMR. All diaphragmatic rup-
tures should be repaired. Those injuries that are not 
repaired will present later, usually with dangerous in-
carceration of the small bowel, colon or omentum into 
the hernial defect. Acute repair may be accomplished 
via laparotomy or thoracotomy. The preferred surgical 
closure of diaphragmatic ruptures is based on inter-
rupted sutures. In large defects synthetic prosthetic 
material or flaps should be used [25-26].

Oesophageal injuries
 
Oesophageal injuries are usually caused by pene-

trating trauma. The diagnosis is also probable in pa-
tients after blunt trauma with pneumothorax or ha-
emothorax in the absence of rib fractures. On chest 
X-ray, patients may present posterior mediastinitis 
with fever, pain and persistent pneumothorax. Once 
diagnosed, posterolateral thoracotomy and routine 
surgical closure should be performed. Injuries to the 
oesophagus should be surgically repaired if the injury 
is less than 6 hours ”old”. It is important to put the su-
tures in situ in order to avoid damage to the vasculatu-
re of the oesophagus. In “older” oesophageal injuries 
wide drainage with chest tubes, diverting oesophago-
stomy and nutritional support by feeding gastrostomy 
may provide the optimal management [4].

Strict criteria for emergency department thoraco-
tomy (EDT) (historically called “emergency room tho-
racotomy”) remain controversial. Overall survival rates 
for patients undergoing ED thoracotomy vary from 4 to 
33% across numerous studies [27-28]. This procedure 
should be reserved to control haemorrhage, to con-
trol the aortic outflow (aortic “cross-clamping”) and to 
perform direct cardiac compressions. There should be 
no hesitation to perform EDT in patients with cardiac 
arrest after penetrating trauma. EDT must be initiated 
only in intubated patients. It should be also started if 
only pulseless electrical activity (PEA) has been recor-
ded. EDT has been found most effective in penetrating 
cardiac wounds, especially when cardiac tamponade 
is present and in those patients in whom there has 
been a witnessed post traumatic cardiac arrest [29]. 
The most common surgical access for this procedure is 
through the 4-th or 5-th left intercostal space. The in-
cision when needed may be extended to the opposite 
side (“clamshell” incision) providing good access to the 
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