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Abstract 

Most ventricular septal defects (VSDs) are congenital. Acquired VSDs are generally due to myocar-
dial infarction. An unusual case of VSD from penetrating trauma is described. In this case, the lack 
of a hemopericardium at presentation led the treatment team not to pursue cardiac pathology. 
Once the patient developed heart failure, the diagnosis of a VSD was made. Patients with pene-
trating chest wounds should undergo echocardiography, as such lesions may not be detected by 
physical examination or chest exploration. 
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1. Introduction 

Penetrating cardiac injuries are usually due to stabbing or gunshot wounds. These injuries may result in serious 
conditions, including hemorrhage, pericardial tamponade, damage to the conduction system, and laceration of a 
coronary artery [1] [2]. Overall survival rates as low as 33 percent have been reported, with considerably higher 
survival rates in stabbing victims compared to those sustaining gunshot wounds [3]. While many penetrating 
cardiac injuries are acutely life-threatening, some lead to delayed long-term sequelae including valvular defects, 
ventricular aneurysm, pericardial effusion, and ventricular septal defect (VSD). Such lesions occur in up to 17 
percent of patients and may not be clinically evident upon initial evaluation [2] [4] [5]. Here we describe a pa-
tient who acquired a VSD from a stab wound to the anterior chest. He gradually developed symptoms of heart 
failure over the following seven months, at which time the lesion was repaired. 
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2. Case Presentation 

A 45-year-old male presented to an Emergency Department following a stab wound twice in the anterior chest. 
The patient sustained a 1-cm puncture wound in the left parasternal region at the third intercostal space, and a 
1-cm stab wound at the left anterior axillary line at the level of the second intercostal space. On arrival, he was 
fully conscious and hemodynamically stable, with a heart rate of 89 beats/min, blood pressure 138/70 mm Hg, 
and a respiratory rate of 24 breaths/min. Auscultation revealed decreased breath sounds over the left chest, but 
no cardiac murmur. The upper extremities had strong pulses and equal blood pressure bilaterally. Chest CT 
demonstrated a moderately sized left hemothorax, a large mediastinal hematoma measuring 7.7 × 3.0 cm, and a 
possible small hemopericardium. 

Given the concern for cardiac injury, the patient was transferred to the operating room, where a left-sided 
chest tube was placed and a pericardial window was performed Division of the pericardium revealed clear fluid, 
but no blood in the pericardial sac. The patient had an unremarkable post operative course and was discharged to 
home one week later. 

The patient was readmitted two days later with transient visual loss. A grade 4/6 systolic murmur was now 
heard on auscultation. An echocardiogram was performed to evaluate for etiology of embolic stroke. This study 
demonstrated a nonrestrictive muscular VSD (Figure 1) at the proximal septum with a gradient of 36 mm Hg 
(Figure 2). Estimated right ventricular systolic pressure was >60 mm Hg, with mild tricuspid regurgitation. The 
LV ejection fraction was 55% - 60%. The estimated pulmonary to systemic blood flow ratio (Qp/Qs) was 3.0. 
The patient was acyanotic and reported no knowledge of a heart murmur. An echocardiogram performed at an 
outside facility in 1994 was reviewed and did not show evidence of a VSD.  

With the diagnosis of penetrating traumatic VSD, the patient initially remained asymptomatic, and was 
treated conservatively at his request. He later developed heart failure characterized by exercise intolerance, 
shortness of breath, orthopnea, and paroxysmal nocturnal dyspnea and underwent surgical repair with a bovine 
pericardial patch via a right ventriculotomy. The patient did well following surgery and was discharged to home 
on post operative day seven. 

3. Discussion 

VSDs following penetrating cardiac trauma are uncommon but not rare, occurring in five percent of cases. In the 
setting of trauma, multiple factors can distract the clinician away from the diagnosis of VSD [6]. Patients sus-
taining penetrating cardiac injury usually present with either cardiac tamponade or hemothorax and hypotension 
[7]. Therefore, stabilization of the patient and treatment of more obvious injuries are addressed first. In our case, 
treatment of the patient’s hemothorax took priority. Our patient did not initially have a precordial murmur on 
examination. In a study of ten patients with intracardiac shunts from penetrating trauma, five out of ten did not 
have a cardiac murmur on initial evaluation but developed a murmur one to 21 days after injury. The authors  

 

 
Figure 1. Transthoracic echocardiogram—parasternal long axis view demonstrat-
ing muscular VSD by color flow Doppler.                                      
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Figure 2. Transthoracic echocardiogram—continuous wave Doppler demon-
strating 3m/sec (36 mm Hg) gradient of nonrestrictive VSD.                  

 
suggest that penetrating trauma can create an area of weakness in the septum that can subsequently rupture to 
form a clinically significant fistula [7]. This may have been the case in our patient, who lacked a murmur during 
his initial hospital admission, but developed one between discharge and readmission, seven to nine days after the 
injury. 

Interestingly, our patient acquired a VSD from penetrating trauma but did not have a hemopericardium. The 
lack of this finding directed the treatment team away from further evaluation of intracardiac pathology. Reports 
have indicated that small pericardial effusions can indicate the presence of VSDs following penetrating chest 
injuries [8]. Therefore, without clear evidence of hemopericardium or cardiac tamponade, VSD may not be con-
sidered in the differential diagnosis. However, including our case, there have been three reported cases of VSDs 
resulting from penetrating cardiac trauma without hemopericardium [6] [9]. Thus, the lack of a pericardial effu-
sion does not rule out penetrating cardiac injury or formation of a VSD. One possible mechanism of penetrating 
injury without hemopericardium is a small wound (0.5 cm to 1.0 cm) that seals spontaneously due to ventricular 
spasm or clot formation [7]. Alternatively, in patients with penetrating cardiac injuries, blood from the pericar-
dium can decompress into the ipsilateral hemithorax via adjacent lacerations in the pericardium. These patients 
were shown to have FAST ultrasound examinations that were negative for hemopericardium [10]. Therefore, it 
is plausible in our case that a penetrating wound to the chest created an opening in the pericardium that allowed 
drainage of blood into the pleural cavity. 

Our conclusion is that when penetrating cardiac injury is suspected, echocardiography should be performed in 
the initial evaluation, even in patients who are hemodynamically stable. A high suspicion for intracardiac lesions 
should be maintained in the days to months following injury. Repeat evaluation should be considered to exclude 
delayed rupture of the ventricular septum [4]. To prevent congestive heart failure and pulmonary hypertension, 
VSDs should be repaired when the defect is large (Qp/Qs ≥ 2.0). Repair of smaller defects should be considered 
with a Qp/Qs > 1.5 in the presence of LV systolic or diastolic failure, or if the pulmonary artery pressure is less 
than 2/3 of systemic pressure and pulmonary vascular resistance is less than 2/3 of systemic vascular resistance 
[11]. Other patients with small VSDs and no evidence of heart failure can be managed conservatively with serial 
echocardiography, and in some cases small defects may even close spontaneously over time [12]. 
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