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Even though cardiac contusion is the most common 
injury to the heart after blunt chest trauma, its diag-
nosis remains challenging. In contrast to cardiac con-
cussion, where usually no pathologic changes of the 
heart or thoracic cage are found, cardiac contusion is 
characterized by structural abnormalities including 
damage of the thoracic cage and the myocardium. In 
this case report, we demonstrate how cardiac mag-
netic resonance imaging (CMR) can visualize myo-
cardial abnormalities and may hereby help establish-
ing the diagnosis of cardiac contusion.

We present the case of a 35-year-old female pa-
tient who was admitted to our emergency department 
following a vehicle accident. The patient had been 
found in her car with a Glasgow Coma Scale of 3 after 
a frontal collision into a wall. Paramedics at the scene 
diagnosed cardiac arrest and successfully resuscitated 
the patient. On arrival at our emergency department, 
computed tomography of the chest was performed 
that showed multiple rib fractures, a right-sided he-
matothorax, and lung contusions on both sides (Fig-
ure 1a). Electrocardiography (ECG) showed pro-
longed QTc time of 490 ms, possible epsilon wave in 
V1 and V2 as well as terminally negative T in V2. Ini-
tial troponin T was normal, increased to 0.35 µg/l af-
ter 5 h, and returned to normal values after 20 h. MB 
isoenzyme of creatine kinase (CK-MB) showed a 
peak of 149 U/l 5 h after the accident. Her medical 
history was unremarkable. The patient underwent 

catheter coronary angiography which showed normal 
coronary arteries with no evidence of coronary artery 
disease.

Because of the ECG changes, CMR was per-
formed 36 h after the accident with the question of 
arrhythmogenic right ventricular dysplasia, which 
could be reliably excluded. Images in black blood 
technique revealed hypointense  signal on T1-weigh-
ted (T1w) and on T2w images in midventricular and 
basal anterior as well as anteroseptal myocardial seg-
ments (Figures 1b and 1c). Considering the time in-
terval of 36 h between vehicle accident and CMR, 
these signal characteristics most probably reflect in-
tracellular deoxygenated hemoglobin [1]. Steady-state 
free precession (SSFP) cine images demonstrated 
dyskinesia in the corresponding region. Delayed-
enhancement imaging 10 min after the administration 
of 0.2 mmol/kg of Gd-DOTA showed no late myocar-
dial gadolinium uptake. Due to the absent delayed 
enhancement and negative catheter coronary angiog-
raphy, myocardial infarction as the underlying cause 
of the motor vehicle accident was excluded. Instead, 
the diagnosis of myocardial hemorrhage following a 
traumatic cardiac contusion with ventricular fibrilla-
tion was made. The subsequent clinical course of the 
patient was uneventful, and she was discharged home 
after 13 days.

Cardiac contusion is the most common injury to 
the heart after blunt chest trauma. Unfortunately, 
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Figures 1a to 1c. Chest computed tomography (a) showing a right-sided rib fracture (arrow) and extensive hematothorax 
(asterisk). T1w black blood images (b) demonstrate transmural hypointense signal of the midventricular anterior and an-
teroseptal myocardial segments of the left ventricle (arrowheads). The hypointense area indicating myocardial hemorrhage 
is also detectable on T2w black blood MR images (c).
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there is no gold standard test for the diagnosis of car-
diac contusion making the clinical diagnosis a chal-
lenge. Laboratory tests and ECG findings are neither 
sensitive nor specific [2], and patients often remain 
asymptomatic. The cause of cardiac contusion usually 
is a violent blow to any portion of the chest with struc-
tural damage to the osseous thoracic cage [3]. Ac-
cording to the literature [4], cardiac contusion may 
lead to fatal complications such as cardiac arrest ne-
cessitating resuscitation. In contrast to cardiac con-
cussion, where usually no gross or microscopic patho-
logic changes of the heart or thoracic cage are found, 
cardiac contusion is characterized by structural ab-
normalities including patchy necrosis, edema, and 
hemorrhage [5].

This case demonstrates that CMR can be a sensi-
tive modality for demonstrating intraparenchymal 
hemorrhage [1, 6] and therefore may be a valuable 
supplement in the diagnosis of cardiac contusion.
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