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ABSTRACT

Cardiac injury is a common but occasionally serious complication of blunt chest trauma. A ventricular septal rupture (VSR) 
is a rare complication and is variable in its presentation, temporal course and severity. Here, we report a rare case of 75-year-
old man who developed delayed VSR following blunt chest trauma. (Korean Circ J 2011;41:625-628)
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Introduction 

Cardiac injury is a common complication of blunt chest tr-
auma. The common injuries include cardiac contusion, val-
vular damage and aortic insufficiency.1) A ventricular septal 
rupture (VSR) is a rare complication following non-pene-
trating chest trauma. VSR may be delayed for several hours 
to several days after trauma and its clinical presentation is va-
rying from immediate death to complete spontaneous clo-
sure. Therefore, closed observation is essential for the manage-
ment of these patients. We report a rare case of delayed VSR 
with complete atrioventricular (AV) block following blunt 
chest trauma. 

Case

A 75-year-old man was admitted to the regional hospital 
following a traffic accident. His motorized wheelchair turn-
ed over and he suffered bruised left ribs. Before the accident, 

he had been treated for essential hypertension. He under-
went below-knee amputation of his left leg due to a traffic 
accident 40 years ago. He was initially diagnosed with frac-
tures of the left 3rd to 5th ribs and left scapula. On the second 
day after hospitalization, he had respiratory distress and was 
consequently transferred to Gyeongsang National University 
Hospital. His blood pressure was 70/40 mm Hg; heart rate, 40 
beats/min; respiration rate, 30/min; and temperature, 36.9°C. 
On physical examination, cardiac murmur was not heard. Ra-
les and wheezing sound were heard on both lung fields. Ini-
tial chest radiograph showed infiltration on both upper lung 
fields. The initial electrocardiogram (ECG) showed a compl-
ete AV block (Fig. 1). Transthoracic echocardiogram reveal-
ed normal ventricular function and mild tricuspid regurgit-
ation with moderately elevated pulmonary hypertension. Cr-
eatine kinase (CK) isoenzyme levels were raised (CK 2,389 
U/L, normal range 0-170 U/L; CK-MB 21.3 ng/mL, normal 
range 0.6-6.3 ng/mL) and troponin I level was 0.3 ng/mL (nor-
mal range 0.0-0.04 ng/mL). After fluid replacement, his blood 
pressure was restored to 140/90 mm Hg. He received treat-
ment for acute lung injury. On the 11th day after the accident, 
he presented with aggravated dyspnea and tachypnea. A new 
grade 4/6 holosystolic murmur could be heard at the left ster-
nal border. Findings on ECG were changed to normal sinus 
rhythm and diffuse T inversion on inferior and precordial leads 
(Fig. 2). CK-MB was 6.7 ng/mL and troponin I was raised to 
a level of 4.31 ng/mL. Transthoracic echocardiogram reveal-
ed septal akinesia and ventricular septal defect (VSD) near the 
apex (Fig. 3), but the patient had no complaint of chest pain. 
On coronary CT angiography, significant stenosis was not 
seen and VSD was observed (Fig. 4). Cardiac magnetic reson-



626   Ventricular Septal Rupture Following Blunt Chest Trauma

ance imaging (MRI) to rule out myocardial infarction re-
vealed apical septal VSD with normal perfusion of the inter-
ventricular septal wall. There were no delayed enhanced le-

sions suggesting myocardial fibrosis (Fig. 5). The Qp/Qs mea-
sured by shunt scan was 1.52. After medication with diuretics, 
dyspnea and pulmonary edema were completely improved. He 

Fig. 1. Twelve-lead electrocardiogram on admission shows complete atrioventricular block.

Fig. 2. Electrocardiogram on the 11th day after the accident shows normal sinus rhythm with diffuse T wave inversion on inferior and pre-
cordial leads.

Fig. 3. Transthoracic echocardiography. A: apical four chamber view: ventricular septal defect (arrow) is seen near the apex. B: subcostal 
view: continuous wave Doppler shows left-to-right shunt pattern.
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was discharged without surgical correction because he did not 
want an operation and Qp/Qs was less than 2. Unfortunately, 
he died due to uncontrolled pneumonia after 1 month. 

Discussion

Myocardial contusion is the most frequent cardiac injury fol-
lowing blunt chest trauma and occurs in 16-76% of patients 
involved in motor vehicle accidents.2) A VSR is a rare complic-
ation following blunt chest trauma.3)

The first postulated mechanism of VSR is acute compres-
sion of the heart with a resultant sudden rise in intracardiac 
pressure during the end of diastole or isovolumetric systole3) 
and the second postulated mechanism is that myocardial in-
jury causes a microvascular disruption leading to infarction 
and liquefaction of the septum.4) The contused myocardium 
can become necrotic and subsequently perforate. Therefore, 
VSR may occur several hours to months after blunt trauma.5) 
Traumatic VSR is usually located near the apex, in the mus-
cular portion of the septum, in contrast to a congenital VSD 
that occurs adjacent to the membranous septum. Cleland et 
al.6) reported that presence of fibrosis adjacent to the rup-
tured myocardium is helpful for differentiating traumatic VSR 
from a congenital VSD. Jun et al.7) showed that cardiac MRI 
demonstrated delayed enhancement consistent with fibrotic 
scars in the patient with VSR after blunt trauma. In our pa-
tient, cardiac MRI did not show delayed enhancement and we 
confirmed normal coronary perfusion. We thought that pre-
sence or absence of fibrosis and the amount of fibrosis may 
differ among the various mechanisms of VSR. 

Echocardiography is the method of choice for diagnosis and 
guiding the management of VSR. However, echocardiogra-
phy is sometimes difficult to give enough information. Cardi-
ac CT and MRI can help to differentiate the causes of VSD and 

Fig. 5. Cardiac magnetic resonance imaging revealed apical ven-
tricular septal defect without delayed enhancement.

Fig. 4. Cardiac computed tomography. Ventricular septal rupture and 0.7 cm size shunt (inter-arrow site) is identified at apical four chamber 
view (A) and short axis view (B). There is no significant stenosis of the left anterior descending artery (C).
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confirm the presence of combined coronary artery disease. 
In traumatic VSR, conservative approach has been recom-

mended for asymptomatic patients with small VSD when the 
ratio of pulmonary to systemic flows is clearly less than 2 : 1 
because spontaneous closure is possible.8) Surgical or percu-
taneous closure is necessary in patients with hemodynamic 
instability and a large defect. 

Our patient presented with complete AV block at the time 
of admission. Arrhythmia as a complication of blunt chest 
trauma had been reported to occur in up to 70% of patients 
within the first 3 days of hospitalization.9) High degree AV blo-
ck is an unusual complication after blunt chest trauma. The 
suggested mechanisms are a tear in the conduction system and 
a contusion or hemorrhage near the AV node.10) In this case, 
the development of VSR and conversion to sinus rhythm oc-
curred simultaneously. Therefore, we believed that the main 
mechanism of AV block in our patient may be stretching of 
the conduction system as a result of edema of the interventri-
cular septum. VSR may lead to relieving of tension and re-
covering to sinus rhythm. 

There were a few cases of VSR following non-penetrating 
chest trauma in Korea.11)12) However, to our knowledge there 
has not been a case reported of delayed presentation of trau-
matic VSR with AV block. Here, we report a case of delayed 
VSR and high degree AV block following blunt chest trauma. 
VSR can occur several days later and VSR should be consid-
ered in cases of chest trauma with increased troponin level, 
new heart murmur, ECG change or hemodynamic instability. 
Therefore, watchful physical examination and hemodynamic 
monitoring are required for patients with chest trauma. Se-
rial echocardiographic monitoring should be performed, es-

pecially if cardiac contusion is expected. 
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