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Introduction 

20 years 30 years 40 years 50 years 60 years 

Atherosclerosis 
 

Common 
Well characterized 
Slowly progressive 

 
Susceptible host and a pathological agent, in an environment that brings them together 

 
 
 



Introduction 

Social environment 

Physical environment 

Agent 

Host 
Pre Event 

Event 

Post Event 

Hadden Matrix conceived in 1960s 



Epidemiology 

Centers for Disease Control and Prevention, National Center for Health Statistics, Atlanta, Georgia. Injuries in the United States; 2007 
Chartbook, Figure 3  
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Penetrating Cardiac Injury 

u  Very poor survival 

u  >75% mortality 

u  Presentation shaped by: 

u  Rate of hemorrhage 

u  Blood can escape the 
pericardial space.  

1.  Hemorrhagic shock 

2.  Cardiac Tamponade  

As little as 50 mL of blood  

28 YEAR OLD MALE, NAIL GUN INJURY 

Sternotomy – RV wall repair 
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78 YEAR OLD MALE, SELF INFLICTED STABBING 































Thoroscopic – Pericardial repair 



Penetrating object removed 
41 YEAR OLD MALE, ABDOMINAL STABBING 















35 year old 
male, MVC, 
traumatic 
cardiac 
arrest 



















Tension Pneumopericardium 

Emergency subxyphoid pericardial window 
Small left pleuropericardial tear  



52 year old male, MVC rollover 

















Torsion of the great vessels which can lead to strangulation of the 
heart and impaired cardiac output 

Cardiac Herniation or Luxation 







Male, 84y, Blunt Abdominal Trauma 













































1.  Rupture of the central 
tendon of diaphragm 

2.  Tear of the 
diaphragmatic surface of 
the pericardium 

Intrapericardial bowel herniation 



Blunt Cardiac Injury 

 
1.  Electrical disturbance 

2.  Cardiac wall motion abnormalities 

3.  Coronary artery dissection 

4.  Rupture of valves 

5.  Rupture of ventricular, atrial, or septal wall  

Clinically silent 
 
 
 
 
  
 
 
 
 
 

Deadly 
 



Blunt Cardiac Injury 
 

u  ECG findings  
u  Repolarization abnormalities 
u  ST-depression or elevation 

u  T-wave inversion  

u  Cardiac Biomarkers 

u  Elevated troponins occur more frequently among patients with significant 
nonthoracic trauma 
u Catecholamine-induced stress 
u Hypovolemic shock with reperfusion injury  
u Oxidative injury 

u Microcirculatory dysfunction   

 



Role of Imaging 

u  Major role of imaging  
u  Describe and report the 

indirect signs of precordial 
trauma 
u Depressed sternal fracture 

u  Pattern of rib fracture 

u  Importance to highlight the 
mechanism of chest trauma 
even if there is only a minor 
possibility of BCI 
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Arrhythmias 

After blunt cardiac injury, arrhythmias are a significant risk and 
may persist for 24 to 48 hours, even if trauma is minor.  

u  Sinus tachycardia 
u  Extrasystoles 

u  Right bundle branch block 

u  Atrioventricular block  

u  Urgent surgery is often necessary in patients with BCI 
u  Increased risk of perioperative morbidity or mortality  

1.  Ventilation 

2.  Induction agent 

3.  Transcutaneous Pacing 



Functional Cardiac CT 

u  Focal wall motion abnormalities 

u  Hypokinesis 

u  Akinesis 

u  Hypodensity and swelling of 
myocardium 

u  Globally diminished contractility 

u  Decreased stroke volume 



TEE contraindications 

1.  Esophageal perforation 

2.  Esophageal injury 

3.  Hematoma  

4.  Aortic Aneurysm 

5.  Aortic Trauma 

6.  Pneumothorax 

7.  Pneumomediastinum 

Absolute 

Relative 



Male, 29y - Gunshot wound to chest 
 

u  OR Splenectomy 

u  Troponin 35 

u  Cardiogenic Shock 

u  ?Aortic Dissection 

u  ?Involvement of Coronary 
Arteries 



u  Gunshot wound to chest 

u  OR Splenectomy 

u  Troponin 35 

u  Cardiogenic Shock 

u  ?Contusion 

u  ?Dissection 

Male, 29y - Gunshot wound to chest 
 





Coronary Artery Dissection 

32 year old male, snowboarding accident, found unconscious 



Valvular Injury 

u  Aortic valve is most often injured  

u  Tear of the leaflet or a partial or full 
thickness tear of the papillary muscle or 
chordae tendineae  

u  Severe cardiogenic shock  

u  New cardiac murmur  

53 year old 
male 
Direct blow 
to the 
abdomen 
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Myocardial Rupture 

u  Uncontained myocardial rupture, majority do not reach the 
emergency department (ED) alive. 

u  Less severe injuries to the ventricular wall may lead to delayed necrosis 
and manifest as delayed rupture within several days of admission. 



Myocardial Rupture 

  

Rojas C.  Septal defects and cardiovascular shunts. 
In: Abbara S, Kalva S. Problem Solving  in Cardiovascular Imaging. Elsevier Saunders. 2013 

28 year old male, 28 days post MVC and severe BCI 



Myocardial Rupture 

u  Atrial rupture  

u  Occurs far less often than ventricular rupture  

u  Presentation may be delayed and less acute  



78 year old female, MVC Fatality 









































































Conclusion 

”Rare but frequently deadly disease” 

u  High pitch motion free images 

u  Penetrating Cardiac Trauma 

u  Reduce rate of sternotomy 

u  Functional Imaging 
u  Non penetrating Cardiac Trauma 

u  Useful adjunct when TEE is contraindicated 

u  Thank you for your attention 

28 YEAR OLD MALE, NAIL GUN INJURY 


