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Introduction

Traumatic ventricular septal defects are rarely encountered. The 
incidence of ventricular septal defect (VSD) is about 4.5% among the 
cardiac traumas (1). We report a case of traumatic ventricular septal
defect after a penetrating cardiac trauma causing pericardial tamponade
and cardiac rupture.

Case Report

A 14-year-old boy was recalled to the emergency department because
of a penetrating chest trauma due to stab in the 4th intercostal space.  After
1 hour, he was admitted to the emergency service. Initial examination
revealed dyspnea, tachycardia (125/min), and hypotension (60/30 mm Hg).
Urgent echocardiographic examination revealed pericardial effusion and
thrombus-like appearance in the pericardial space. The patient underwent
surgery via a left anterior thoracotomy. A perforation was noted in the right
ventricle, and a small amount of blood was seen in the pericardial cavity.
The perforation was repaired with direct suture closure using Teflon 
pledgets. No other cardiac injury was noted at the time of that operation.

Several months after the operation, control physical examination
revealed a new systolic murmur. By two-dimensional transthoracic
echocardiography (TTE) a very small muscular ventricular septal defect was
seen. So, cardiac catheterization and angiography were performed 5 months
after the cardiac trauma. It revealed a saccular lesion at the upper interven-
tricular septum, elonging to the right ventricle. Very little contrast media was
crossing to the right ventricle from the centre of this lesion (Fig. 1). 

The murmur of the ventricular septal defect was still present on 
physical examination one year after the trauma. Ventricular septal defect
was also confirmed by echocardiography.

Discussion

Penetrating cardiac trauma in children is rarely reported in the 
literature. It is life-threatening and often requires urgent surgical 
intervention. It is not always limited to the free wall of the heart or the great
arteries; it can cause damage in more than one of the cardiac structures.
It may also involve the interventricular and interatrial septa, cardiac
valves, coronary arteries, and conduction system (2). Traumatic injuries of
heart reported before are atrioventricular valve insufficiency, aortic 
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insufficiency, VSD, atrial septal defect, coronary artery injury, 
hemopericardium, cardiac rupture and cardiac contusion (3, 4). 

When cardiac trauma is suspected, echocardiography is useful 
preoperatively. It can provide both the anatomic details and the 
diagnosis, and guides the surgical approach (5, 6). But, 
echocardiographic examination may be time consuming in the traumas
requiring urgent surgical approach. When there are thoracic injuries like 
pneumothorax, an adequate transthoracic examination can be 
technically impossible. Therefore all the cardiac structures effected  in
the trauma can not be detected at the beginning. 

On the other hand, if more than one cardiac structure is involved in
the injury, some of the damage may not be identified at the initial urgent
operation.

Because of these difficulties, many of the cardiac lesions become 
clinically detectable only at a later stage, sometimes weeks or months
later (7). Skoularigis and associates (8) reported the incidence of 
subsequently found intracardiac lesions in patients who had survived 
a penetrating cardiac injury to be 20.9% (9 of 43). 

The patient presented here had a penetrating cardiac trauma 
consisting of more than one of the cardiac structures; pericardium, right

ventricular free wall and the interventricular septum. Murmur heard 2
months after the urgent operation was the clue for additional traumatic
lesion in the present patient. By detailed echocardiographic examination
ventricular septal defect was found.

Ventricular septal defects can shrink or even spontaneously close
with time (9). Hemodynamically insignificant, isolated VSDs with a low 
left-to-right shunt ratio can be followed up with echocardiography.
Surgical repair should be performed for hemodynamically significant
lesions. The shunt of the ventricular septal defect, which was from the
centre of the saccular lesion at the upper interventricular septum, was
very small that we decided to follow up the patient clinically.  Matthews et
al. (10) reported a case of ventricular septal defect and subvalvular
aneurysms following blunt trauma to the chest. As far as we know, 
ventricular septal defect and a ventricular septal saccular lesion due to 
a penetrating chest trauma was not reported before.  

Conclusion

Patients with the history of penetrating trauma to the heart should be 
followed-up. On the follow-up, new murmurs or persistent hemodynamic
instability of the patient will raise a suspicion of an additional cardiac injury.  
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Figure 1. Left ventricle angiogram in the 60º lateral
and 30o cranial projection. The posttraumatic ven-
tricular septal defect was shown by left ventricu-
lar angiogram. A little contrast media crossed the
ventricular septum from the centre of a saccular
protrusion  
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