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A case of aortic valve rupture due to blunt chest trauma
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transesophageal echocardiogram.

71% with a shortening percentage of 34%. The atriums and the 
right ventricle were normal. The Doppler showed a moderate 
to significant aortic valve reflux and minimal mitral valve 
reflux. The pericardium was normal. The transesophageal 
echocardiogram showed an abnormal movement of the 
right coronary cusp with leaflet rupture, leading to poor 
coaptation and causing moderate to significant valve failure 
(Figs. 1 and 2). 

The patient underwent surgery on the following day, being 
submitted to right cusp-plasty, under deep hypothermic total 
circulatory arrest for 14 minutes; a slight aortic reflux shown 
by the intra-operative transesophageal echocardiogram 
persisted (Fig. 3). 

The bidimensional control echocardiogram performed 
on the day after the surgery confirmed the slight aortic valve 
reflux (Fig. 4). 

The post-operative evolution was considered good and 
complication-free, with decrease of the parasternal murmur 
and normalization of the peripheral pulses and arterial 
pressure, and the patient was discharged on the sixth day 
post-surgery. 

Aortic valve regurgitation due to cusp rupture is a rare 
complication of blunt chest trauma, and one of the first reports 
in literature is that by Penderleath, in 18301. We present a case 
of laceration of the right coronary cusp of the aortic valve that 
resulted from a 12-meter fall during climbing practice.

Transesophageal echocardiogram accurately showed 
the lacerated cusp, allowing the patient to receive the best 
treatment. 

Case Report
In March 2005, a 25-year-old male patient was admitted to 

our institution with a history of a 12-meter fall that had taken 
place in December 2005, during mountain climbing. At the 
time of the fall, he was admitted to another hospital due to a 
fracture in the right humerus and slight spinal column trauma. 
During the hospital stay, a cardiac murmur was detected and 
a thoracic echocardiogram was performed, demonstrating 
the presence of aortic reflux, which prompted his referral to 
our institution. 

At admission, the patient was eupneic, oriented, afebrile; 
blood pressure was 150 x 60 mmHg, radial pulse was 62 bpm 
with ample pulses, palpable ictus in the fifth left intercostal 
space with increased amplitude, diastolic murmur audible 
in the left sternum border, vesicular murmur present and 
symmetrical without adventitious sounds, flaccid abdomen 
that was painless to palpation and lower limbs without edema, 
with free calves. 

The electrocardiogram showed sinusal rhythm, with a 
cardiac frequency of 60 bpm, QRS axis at +90o, within the 
range of normality.  The plain chest radiography showed that 
the cardiac area was within the maximum limit of normality, 
with normal pulmonary vascularity.

The bidimensional Doppler echocardiogram showed a left 
ventricle diastolic diameter of 58 mm and systolic diameter of 
38 mm, with an ejection fraction by M-mode cube method of 

We report a patient admitted to our hospital with aortic 
valve rupture due to blunt chest trauma. The aortic rupture was 
accurately identified by the transesophageal echocardiogram, 
allowing a better surgical approach. 

Fig. 1 - Preoperative transesophageal echocardiogram, transversal plane, 
showing moderate to significant aortic valve reflux (arrows). LA = left 
atrium; LV = left ventricle; RV = right ventricle; and LVOT = left ventricular 
outflow tract.
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Discussion
Cardiac valve injuries due to blunt chest trauma are 

rare; however, when they do occur, they pose a high risk 
for the patient2. Necropsy studies have demonstrated that, 
in cases of blunt chest trauma that died, less than 5% of the 
patients presented this finding2. Among the affected valves, 
the most common one is the aorta, alone or in association 
with myocardial contusion, atrial septum rupture, aortic 
rupture or rupture of the common carotid artery2. The most 
commonly observed injury in blunt chest trauma is myocardial 
contusion3. The right ventricle is the cardiac chamber that 
most commonly presents rupture, and the coronary artery 
rupture is unusual. 

Aortic ruptures are more commonly observed, and are 
more often located in the isthmus, where the mobile thoracic 
aorta joins the more fixed portion of the remaining aortic arch. 
Fifteen to 20% of car accident victims present aortic rupture 
due to such mechanism.

Aortic valve failure caused by chest trauma has two main 
reasons: due to a sudden increase in the intrathoracic pressure 
during diastole, when the pressure gradient in the aortic valve 
is at the maximum and the valve is closed3; or when the sub-
adventitial rupture of the ascending aorta causes the prolapse 
of the corresponding valve cusp4.  

The clinical picture of acute aortic regurgitation usually 
deteriorates very fast, and the diagnosis of aortic valve 
rupture must be promptly achieved4. Chest pain and dyspnea 
associated to a new diastolic murmur are the most common 
symptoms, and are highly suggestive of the presence of the 
injury5. These injuries are usually associated to multiple chest 
injuries (rib fractures, sternum fractures, pulmonary contusion), 
which makes the valve injury diagnosis and treatment a 
challenge.  

Several reports have stressed the importance of the 
echocardiogram in detecting a valve injury caused by chest 
trauma6-11. Every patient with no previous history of cardiac 
disease that presents cardiac murmur after chest trauma is 
strongly suspected of presenting aortic valve injury12, and must 
be submitted to an echocardiogram. When the diagnosis is 
confirmed, the surgical exploration of the valve is necessary.

In the present case, the patient had a fracture in the 
right humerus, but no thoracic injury; he presented an 
isolate occurrence of aortic valve rupture, which is rare 
in literature. 

The patient’s subacute evolution is also noteworthy, which 
allowed the surgical repair to be carried out three months 
after the accident. 

Finally, we emphasize the importance of the echocardiogram, 
especially the transesophageal one, as a diagnostic means to 
direct the surgical approach, to be performed during surgery, 
and in the postoperative period, for adequate patient’s 
follow-up. 

Fig. 4 - Post-operative bidimensional echocardiogram with slight aortic 
valve reflux.

Fig. 2 - Preoperative transesophageal echocardiogram, longitudinal plane, 
showing the rupture of the right aortic valve leaflet, leading to poor 
coaptation of the valve (arrows) LA = left atrium; LVOT = left ventricular 
outflow tract.; AOV = aortic valve; PA = pulmonary artery; RVOT = right 
ventricular outflow tract.

Fig. 3 - Post-operative transesophageal echocardiogram, transversal plane, 
showing a slight aortic reflux.
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