
Cardiothoracic
ABCs

The

of

Trauma
Cardiac trauma can be grouped 
by method of injury as either blunt
or penetrating with outcomes 
ranging from lethal injuries to 
spontaneously resolving 
arrhythmias. Those with lethal 
injuries often succumb quickly with
some documenting over 90% of 
individuals expiring before arriving 
at a hospital, and only a 20-75% 
survival rate of those that make it 
to the hospital.

direct impact to the 
anterior chest  
high-speed sudden 
deceleration
compression of the chest
a combination of the 
above
Examples:

Motor vehicle 
accidents
Falls
Crush injuries
Sports-related 
(baseball hitting 
chest) 
Animal-related (kick) 

Stab wounds
Gunshot wounds
Non-firearm related blast 
injuries and impalements 
 Penetration into the 
heart from a fractured rib

Blunt cardiac trauma 

Penetrating cardiac trauma 

Aetiology

Haemorrhage
Commonly seen in penetrating injuries

Pericardial tamponade
Progressive fall in cardiac output as intrapericardial 
pressure rises with expanding cardiac tamponade. 
Ultimate restriction of cardiac output results from 
external compression to prevent diastolic filling of 
 ventricle

Cardiac failure 
Trauma to a heart valve, the conduction bundle or a 
major coronary artery.

Three primary physiological disturbances associated with 
cardiac trauma:

May cause compression of the heart between the 
sternum and spine
Blast injury from a penetrating projectile passing 
adjacent to but not into the heart can also result in blunt 
cardiac injury 
can lead to myocardial contusion

Valvular or septal abnormalities
Acute coronary syndrome
Rhythm disturbances
Cardiac rupture (less common)

Extent of cardiac injury directly related to size, speed, 
and trajectory of the projectile or implement
Other cardiac injuries include 

Coronary artery lacerations (most often the left 
anterior descending and diagonal branches)
Valve injury
Ventricular septal defects
Bullet injuries may produce through-and-through 
injuries resulting in haemorrhage, tamponade, and 
shock.

Blunt Cardiac Injury (BCI)

Penetrating Cardiac Injury

Pathophysiology
 

Blunt cardiac trauma
Penetrating cardiac trauma

Causes of blunt cardiac trauma

Causes of penetrating cardiac trauma



Pericardial Tamponade
Shortness of breath. 
Chest pain 
Beck’s triad (hypotension, 
JVP distension (JVD-may be 
absent in hypovolemia), 
muffled heart sounds) 
ECG: Pulsus paradoxus 

Myocardial rupture
Less severe injuries result in 
delayed necrosis and 
rupture
Atrial rupture occurs far less 
often than ventricular 
rupture (due to location and 
wall compliance) 

Arrhythmia
Assume haemorrhage is the 
cause of tachycardia in the 
trauma patient until proven 
otherwise
Examples: unexplained, 
persistent tachycardia, 

Concomitant injury and sternal 
fracture 
Myocardial infarction (rare)
Valvular injury & Septal injury 
(rare)

Acute valvular insufficiency 
with widened pulse pressure 
and signs of acute heart 
failure

Blunt Cardiac Injury (BCI)

Clinical Features

Pneumothorax
Unilateral diminished breath sounds
Subcutaneous air anywhere in chest wall 
Hyperresonance 

more common with tension 
pneumothorax  

Pericardial tamponade
Pulmonary contusion

Significant force (ie, high-energy trauma) 
required
Dyspnea
Hypoxia
Tachypnea
Hemoptysis
Infiltrates (crackles and rhonchi) 

Hemothorax
Flat neck veins
Dullness on percussion
Diminished breath sounds
Signs of shock 

Esophageal injury
no specific associated clinical signs & difficult
to diagnosis

Painful swallowing
Throat/neck/chest pain 
Cough
Hematemesis 
Difficulty breathing
Subcutaneous emphysema

Tracheobronchial injury
Subcutaneous emphysema may be palpable 
Hamman sign (air in the mediastinum)
Features of pneumothorax. 

Penetrating cardiac injury

Cardiac Injury Scale 

Atrial and ventricular 
septal defects 
Valvular incompetence
Vascular-cardiac fistulas 
 
Ventricular aneurysms
Conduction 
abnormalities 
Ventricular dysfunction
Dilatation or 
hypertrophy 
Intramural thrombus
Endocarditis 
Pericarditis

Complications

Esophageal 
perforation 
due to blunt 
cardiac trauma



TreatmentInvestigations
General trauma evaluation: Plain films of the chest and 
point-of-care ultrasound (POCUS).
Plain films of the chest: 

Demonstrate presence and approximate location of a 
foreign body, presence of hemothorax, displaced 
heart, and other non-cardiac thoracic injuries.  

POCUS：Common in ED; Focused assessment with 
sonography for trauma (FAST) exam done routinely 

Can diagnose pericardial effusion, cardiac 
tamponade, abnormal wall motion, valvular 
abnormalities

Evaluation of BCI: 
ECG

Persistent tachycardia
New bundle branch block
Minor arrhythmia (eg: PVC)
Supraventricular tachycardia (eg, atrial fibrillation) 
Ventricular fibrillation

Cardiac enzymes (particularly Troponin)
Transesophageal echocardiography a

Additional information about great vessels
Computed Tomography (CT): High sensitivity for 
pericardial or myocardial lacerations, cardiac luxation, 
other thoracic injuries, and can help identify the path 
of a projectile and location of a foreign body

Further evaluation based on the suspected underlying 
injury may be beneficial:

Angiography for those with infarction patterns on 
ECG
Cardiac MRI to help identify extent of a myocardial 
contusion.

Penetrating cardiac injury evaluation:
Perform echocardiography
Wounds within the imaginary box defined by the 
inferior clavicles, inferior costal margins, and 
midclavicular lines are especially concerning

Supportive care 
Vasopressors and inotropes needed on occasion; support 
patients through initial period of myocardial stunning from 
the injury itself.
Surgical intervention extremely rare (restricted to patients 
with structural abnormalities
Cardiopulmonary bypass may be necessary in setting of 
significant intracardiac injury

Monitor vital signs 
Window for potential salvage for resuscitative thoracotomy 
approx. 15 minutes
General concept of damage control thoracic surgery: 
Abbreviated haemorrhage control followed by resuscitation 
and planned reoperation
Temporary packing of thoracotomy or sternotomy wound if 
patient enters the triad of death (acidosis, coagulopathy, 
hypothermia)
Additional temporising manoeuvres for damage control 
cardiac surgery:
Foley balloon tamponade (technique fallen out of favour 
according to contemporary panel of expert opinion）
Stapled cardiorrhaphy 
Lacerated coronary artery → suture ligation 
If hemodynamic stable/ after the successful completion of a 
damage control procedure → prepare for definitive repair of 
penetrating cardiac injury.
Lacerations to muscle of the heart → simple interrupted 
monofilament suture with or without pledgets. 
Injury through or near coronary vessel in hemodynamically 
stable patient → Spare the artery by placing mattress 
sutures underneath the bed of the artery using a
polypropylene monofilament suture on a tapered needle
Complex injuries involving valves, multiple chambers, or the 
great vessels → cardiac surgery

 Blunt Cardiac Trauma:

Penetrating Cardiac Trauma:

Transesophageal 
echocardiograms 
show A) ruptured 

tricuspid valve 
with severe 

tricuspid 
regurgitation and 

B) avulsed 
tricuspid valve 

and papillary 
muscles. 

Tricuspid valve 
avulsion after 

blunt chest 
trauma

Transesophageal 
echocardiograms 
show A) ruptured 
tricuspid valve 
with severe 
tricuspid 
regurgitation and 
B) avulsed 
tricuspid valve and
papillary muscles. 
Tricuspid valve 
avulsion after 
blunt chest 
trauma

 Studies 
show that 
extracorpore
al membrane
oxygenation
(ECMO) is 
finding more 
and more 
places to fit 
in the care 
of the 
trauma 
patient


