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Learning Overview: After attending this presentation, attendees will be familiar with the pathophysiology and microscopic appearance of pulmonary 
fat embolism, a known cause of death following trauma. 

Impact on the Forensic Science Community: This presentation will impact the forensic science community by highlighting a case of accidental death 
related to multiple fractures and pulmonary fat embolism caused by traumatic blunt force injuries in a man with a known clinical diagnosis of coronary 
artery disease and hypertension. 

A 71-year-old Caucasian male, with additional history of hypertension, coronary artery disease, and obesity, was the driver of a vehicle that crossed 
the centerline and collided head-on with a semi-truck. His legs were trapped, requiring extrication. Diagnostic imaging revealed a left iliac crest fracture 
extending into the sacrum with bilateral superior and inferior pubic rami fractures, left tibial plateau fracture, and right olecranon fracture. Although 
he was initially alert upon arrival, he experienced cardiac arrest while on the operating table and was pronounced dead. 

A complete medicolegal autopsy was performed, which revealed an obese (Body Mass Index [BMI]=38) adult male with numerous blunt force injuries 
to the head, neck, trunk, and extremities. Internal examination disclosed multiple fractures involving the pelvis, ribs, and sternum, a 200mL right 
hemothorax, and a 100mL left hemothorax, but no other significant injuries. Cardiomegaly (800 grams) with marked biventricular dilatation was noted 
along with other findings consistent with hypertensive and atherosclerotic cardiovascular disease. Microscopic examination of the lungs included 
extensive intravascular fat emboli, which were also visualized with Oil Red O on frozen section. The cause of death was ruled as multiple blunt force 
injuries with multiple fractures and pulmonary fat embolism, with underlying hypertensive and atherosclerotic cardiovascular disease and obesity 
considered contributing causes of death. The manner of death was accidental.  

Although a less common cause of death than pulmonary thromboemboli, fat emboli are an exceedingly common pathologic process known to occur in 
traumatic femur and pelvic fractures.1 Mechanistically, fat globules are released from the bone medullary space into the venous circulation, which 
return to the heart and subsequently the lungs. Although their occurrence in association with traumatic fractures is common, symptoms related to 
traumatic fat embolism are less common; acute right heart failure can occur in fulminant cases, resulting in death.2 Fat emboli are present in the 
microcirculation, which must be distinguished from the clinical manifestations of the so-called fat embolism syndrome. This syndrome includes 
common systemic signs, such as respiratory distress, altered mental status, and petechial rash, but strict diagnostic criteria are not agreed upon.3 Autopsy 
diagnosis of pulmonary fat emboli can be accomplished with histologic examination of tissue samples, which may allow for postmortem diagnosis of 
fat embolism syndrome.4 In certain cases of death related to injury, fractures with associated extensive fat embolism may be the major (or only) serious 
manifestations of trauma. Fat embolism, with or without contribution from underlying natural disease, is sufficient to explain death in such cases. 
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