
Materials and methods  

 The study population consisted of all passenger 
vehicle drivers who suffered fatal collisions in the 
province of Ontario from January 1, 1997 to December 
31st, 1998 (n = 665). The autopsy reports were obtained 
from the Office of the Chief Coroner of Ontario and 
entered into a database where the demographics, injuries, 
crash details and cause of death were encoded and 
descriptive statistics calculated. Blunt cardiac ruptures 
were identified in 72 cases. 

Introduction 
 Myocardial rupture is a rare but rapidly fatal 
complication of blunt thoracic trauma. The reported 
incidence in all blunt trauma is 0.3-0.5%.1,3 Survival is 
more prevalent  with atrial injuries and in patients who 
have measurable vital signs on arrival to the trauma 
center.  

 Although the majority of these injuries are sustained 
after motor vehicle collisions, this is the first reported 
autopsy series looking specifically at this subgroup of 
cases in North America. The purpose of this study was to 
present the characteristics and associated injuries to 
determine if the outcome could have been changed. 

Results 
 The overall incidence of cardiac rupture in our study 
was 11%. The gender ratio paralleled those seen in other 
reported vehicular crashes, with a male to female ratio of 
4:1. The incidents were distributed equally throughout 
the day. Airbags deployed 6% of the time and seatbelts 
were in use in 54% of the cases. Interestingly, this is twice 
the rate of seatbelt use compared to all the other fatal 
MVC during the study period. An increased incidence of 
cardiac rupture in fatal injuries of seatbelt wearers was 
also previously reported by Santavirta.4  
  

Conclusions 
 The frequency of cardiac rupture following fatal 
motor vehicle collisions is high. Compared to 
previous reports, the damage to the cardiac muscle is 
more severe, as is the trauma to other organs. In total, 
93% of the patients had injuries which would have 
been fatal even in the absence of cardiac rupture.   

It is unlikely that earlier response times would have 
improved survival rates.  
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Table 1. Published reports of blunt cardiac rupture 

characteristics 

*Incidence data does not have uniform denominators 

 Multiple injuries, other than cardiac rupture, were 
found during the autopsies (Fig.2). An orthopedic injury 
was present in every instance. Fatal neurological trauma 
was present in 51% of the cases and another 11% had 
severe neurological injury (SAH/SDH/Spinal cord 
transection). Pericardial tears were found in 79% of the 
cases and a ruptured thoracic aorta in 61%. Although the 
rate of fatal neurological injury increased with the 
number of chambers ruptured the same trend was not 
seen for pericardial or aortic disruption.  
  

Fig. 2  Concomitant injuries. In total 93% of the collision victims 

had non-cardiac fatal injuries. 

Impact direction 

Driver’s 

Side: 38 % 

Passenger’s 

Side: 9 % 

Front: 53% Rear: 0 %  .  

Anatomical incidence of chamber rupture 

Associated injuries as a function of the number of 

ruptured chambers 

The average number of cardiac chambers injured was 2.1. 
Comparing these results to those previously published 
(Table 1), it appears that in recent road fatalities, the 
incidence and severity of cardiac rupture is far greater 
than previously reported. The distribution of chamber 
rupture has also changed with right ventricular injuries 
predominating. In contrast to some previous reports, we 
did not observe a decreased rate of injury to the left 
ventricle. The injury pattern likely reflects the severity of 
the collisions in this group of patients.  
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Fig. 1 Single chamber rupture was seen in only 39% of cases 

and over 18% of the injuries involved all four chambers. 

Author Date Source 
Case 
No. Incidence* Mort. RA LA RV  LV Multiple MVC 

Bright 1935 Case reports 152 - - 23 20 20 14 9 - 

Parmley 1958 Autopsy cases  353 0.1 - 12 7.3 19 17 30 - 

Kemmerer 1961 
Autopsy and hospital charts- 6 
yrs 22 4 100 13 13 63 19 6 - 

Martin 1984 Hospital records- 8 yrs 14 0.5 50 43 21 36 0 7 57 

Calhoon 1986 Hospital records - 11 yrs 10 - 30 80 0 20 0 - - 

Pevec 1989 Survivors in english literature 61 - - 59 18 20 7 - 85 

Brathwaite 1990 Hospital records - 5 yr 32 0.3 - 41 25 31 13 9 66 

Bergman 1990 Autopsy records  8 2.5 - - - - 

 
- 

 

- 

 
- 

Fulda 1991 Hospital records - 11 yrs 41 - - 44 27 37 17 12 68 

Santavirta 1992 Records of fatal MVC 75 - 100 10 1 32 44 - 100 

Kato 1994 Hospital records - 18 yrs 63 1.1 89 51 30 38 21 32 21 

Ankarath 2002 Motorcycle Injuries 6 yrs 2 8 100 - - - - - 0 

Turk 2004 Autopsy of fatal falls 19 31 100 42 31 56 13 - 0 

PRESENT REPORT 2005 Autopsy of MVC fatalities 72 11 100 50 43 72 46 63 100 

 


