
Repair of the Ventricular Septal Rupture
Following Blunt Chest Trauma

JOSEL L. AGUELO, MD; AQUILEO C. RICO, MD; RONNIE G. CACAS, MD AND ZAB-DIEL R. VILLANUEVA, MD

Department of Cardiovascular Surgery, Philippine Heart Center

Traumatic rupture of intra cardiac structures
is an uncommon phenomenon after blunt chest
trauma. In earlier times, cardiac rupture was the
only sequelae of non-penetrating (closed or blunt)
cardiac trauma to receive attention. Apparently,
this catastrophic event was originally observe by
Senac in 1778.1 Although rupture of the
ventricular septum was described in 1847 by
Hewett, not until 1959 did Campbell and
colleagues at the University of Minnesota first
successfully repaired a ventricular septal defect
produced by non-penetrating trauma.F' Fulda
and associates reported that blunt traumatic
rupture of the heart and pericardium requiring
emergency surgery occurred at a rate of 0.3% in
more than 20,000 trauma victims, and carried a
high mortality rate of 76%.4 Thus, prompt
diagnosis and treatment are needed to rescue
such victims with lethal occult organ injuries. We
report a case of ventricular septal rupture after
a blunt chest trauma during a motorcycle
accident.

THE CASE

A healthy 15 year-old male sustained a blunt
trauma to the chest and multiple lacerations on
upper and lower extremities secondary to a
motorcycle accident. He was admitted at a local
hospital and a day later developed shoulder and

chest pain. Hence, he was transferred to a tertiary
hospital. A 2d echo was done and revealed a large
ventricular septal rupture with moderate
pericardial effusion with no signs of tamponade.
The patient was referred to our institution on the
5th post-injury day for further evaluation and
management. The patient was admitted at the
Pediatric ICU with the following vital signs; BP
90/60mmHg, heart rate of 110 beats/min,
respiratory rate of 35 breaths/min, with 02
saturations of 78-82%. He was also noted to be
orthopneic. Bedside 2-d echo revealed ventricular
septal rupture with massive pericardial effusion.
The patient later developed bradycardia and
cardiac tamponade; CPR was done and patient
was scheduled for an emergency cardiac surgery.
Through median sternotomy, a tense pericardial
sac was observed; pericardiostomy led to extrusive
bloody effusion with a total of at least 600ml. The
epicardial surface was noted to be hyperemic,
venous and arterial lines were inserted and CPB
was established. There was myocardial contusion
at the inferior and posterior portion of RV wall
and at the apex and posterior wall of LV. It was
noted to be thinned out and doughy, indications
of an impending cardiac wall perforation. The
distal right coronary and right posterolateral
arteries were severed. Hematoma formation was
also noted. A trans-LV approach was done and
noted a 2cm ruptured muscular ventricular
septum was noted. VSD patch closure was done
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using dacron graft. His postoperative course was
uneventful. He was discharged at 10th post-
operative day.

DISCUSSION

When the heart is compressed between two
objects, such as the sternum and the vertebral
column, or when there is sudden deceleration of
the chest with the heart thrust forward against
the sternum, intracardiac and particularly
intraventricular pressure suddenly becomes
elevated, and the free atrial or ventricular walls,
ventricular septum, tensor apparatus of the

Figure 1. Perioperative view showing the ventricular
septal rupture through a left ventriculotomy.

Figure 2. Perioperative view showing the VSD closure
using a Dacron patch with felt sutures.

Figure 3. Completed repair ofventricular septal rupture.

atrioventricular valves, or aortic valve cusps may
rupture. Less violent non-penetrating injury may
result simply in the contusion ofthe myocardium.
Such contusions may vary from small areas of
subepicardial or subendocardial petechiae to full
thickness of the cardiac wall. Radionuclide
angiography has shown that the anteriorly
situa ted right ven tricle is susceptible to contusion. 5

Cardiac injuries from blunt chest trauma are
usually the result of high-speed motor vehicle
accidents. Fall from heights, crushing injuries
from motor vehicle accidents and falling objects,
blast injuries and direct violent trauma from
assault are less common causes of cardiac injury.
Blunt trauma to the heart ranges from minor
injury to frank cardiac rupture. Minor injury is a
non-specific condition variously termed "cardiac
contusion", "cardiac concussion", or "myocardial
contusion. Moderately severe lesions include
injury to the pericardium, cardiac valves, papillary
muscles, chordae tendinae, septal wall, and
coronary vessels. At the most severe end of the
spectrum of blunt cardiac trauma are the
dramatic, often fatal conditions of cardiac rupture.
Our patient had massive bloody pericardial
effusion, injured right distal coronary artery,
with myocardial contusion at the inferior portion
RV and posterior LV impending rupture of its
wall and the ruptured interventricular septum.

Morant, et al." described a case of rupture of
the interventricular septum and tricuspid valve
after a motor vehicle accident. The patient
presented 4 days after injury with shortness of



Volume 14 VENTRICULAR SEPTAL RUPTURE REPAIR 55

breath and substernal chest pain. The lesion was
successfully repaired. The authors pointed out
that the rare ventricular septal rupture following
blunt trauma ordinarily occurs in the muscular
portion of the septum, near the apex.

As in congenital ventricular septal defects,
the natural history ofventricular rupture depends
on the size of the defect. When it is small, the
early posttraumatic hemodynamic state is good,
as is the long-term outlook. When it is large, the
hemodynamic state may not be good early after
injury, and CHF may ensue.

When the ventricular septum ruptures, it
usually occurs at the time of injury. Septal rupture
should be suspected in all patients with abnormal
murmurs, and should be investigated by Doppler
echocardiography and by cardiac catheterization
ifnecessary. Treatment of these lesions should be
individualized, shunts and mild symptoms may
be managed medically. A number of such defects
may close spontaneously. Unless the patient is
asymptomatic and the VS rupture small, surgical
closure is indicated. Large defects with left-to-
right shunts and a Qp/Qs ratio of2: lor more need
operative correction.v? However, the possibility of
preoperative improvement by use of percutaneous
technique should be considered. If the

hemodynamic state remains good during the early
posttraumatic period, repair is deferred to 8-12
weeks after injury so that a more secure closure
can be made.
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