Case Report

Post-traumatic ventricular septal defect: a rare indication for
extracorporeal membrane oxygenation as a bridge to transplant

s . 7 1 . 2 3 2 1 . 2
Maria Alejandra Restrepo-Coérdoba’, Francisco José Hernindez-Pérez , Manuel Francisco Gémez-
1 . oyp 1 . 2 . .1 . . JoR!
Bueno', Juan Manuel Escudier-Villa', Evaristo Castedo’, Javier Segovia , Luis Antonio Alonso-Pulpén

'Department of Cardiology, Puerta de Hierro University Hospital. Majadahonda, Madrid, Spain; ‘Department of Cardiac Surgery, Puerta de Hierro

University Hospital. Majadahonda, Madrid, Spain

Correspondence to: Marfa Alejandra Restrepo-Cérdoba, MD. Hospital Universitario Puerta de Hierro, C/Manuel de Falla 1, 28222 Majadahonda,

Madrid, Spain. Email: Ale_res@hotmail.com.

Abstract: A ventricular septal defect (VSD) is a rare complication of blunt chest trauma. This report

presents the case of a 44-year-old man who developed a VSD as a result of high-energy closed chest trauma.

We describe the initial surgical and medical management of the cardiac rupture. After failed repair surgery,

extracorporeal membrane oxygenation (ECMO) was used as a bridge to heart transplantation. We discuss the

successful use of ECMO to improve the prognosis results in this rare and complex entity.
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Introduction

The incidence of isolated traumatic ventricular septal
defect (VSD) in the setting of non-penetrating trauma is
extremely rare. The management usually involves timed
surgical repair, which depends on the patient’s clinical
condition and the presence of other injuries (1). Ventricular
assist with extracorporeal membrane oxygenation (ECMO)
has become a rescue option for patients in refractory
cardiogenic shock of different etiologies (2). Since ECMO
indications are currently spreading, we present a rare case
in a post-traumatic VSD where its support allowed us to
bridge the patient to heart transplantation after failed repair

surgery.

Case presentation

A 44-year-old male with unremarkable past medical
history was crushed by a rock in a mine. On arrival to the
emergency room, he was conscious, hemodynamically stable
and with severe chest pain. Inspection revealed bruises on
his back and the left side of the chest. A pansystolic murmur
was audible. Electrocardiogram showed sinus tachycardia
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and right bundle branch block. Blood tests showed elevated
markers of myocardial damage (total CK 2757 TU/L,
Troponin I 187 ng/mL). A total body scan was performed,
showing multiple fractures in left ribs and scapula,
left pneumothorax, pneumomediastinum and bilateral
pulmonary contusions.

Few hours after admission to the ICU, the patient had
two episodes of non-sustained ventricular tachycardia
followed by hemodynamic instability, needing
endotracheal intubation and increasing inotropic support.
Echocardiography showed a discontinuity of 2.5 cm in
the inferior segment of the interventricular septum (IVS),
with left-to-right shunt (Figure 1). Moderate tricuspid
regurgitation was also observed. Biventricular contractility
was preserved. With these findings emergent surgery was
carried out. A right atrial approach was used. The VSD was
exposed through the tricuspid valve. The defect was in the
inferior middle portion of the IVS, had irregular borders
and the tissue around was friable. A PTFE™ patch was
sutured to the limits of the contused myocardium, in the
right ventricular side of the VSD and a tricuspid mechanical
prosthesis implantation was necessary. Few hours later,
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Figure 1 Transthoracic echocardiogram in modified apical 4-chamber (A,B) and subcostal views showing a large ventricular septal defect

(VSD) with color flow Doppler (arrows) and pulsed Doppler tracing of the left-to-right shunt. RV right ventricle; LV, left ventricle.
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Figure 2 Transesophageal echocardiogram in transgastric view
after surgical repair. Note the persistent large ventricular septal
defect after patch detachment (3).
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the patient developed profound shock despite inotropes
and intra-aortic balloon pump support, with progressive
worsening of renal and liver function (Creatinine 1.5 mg/dL,
Urea 53 mg/dL, ALT 718 IU/L, AST 752 TU/L) and
increasing lactic acid (5.9 mmol/L). Echocardiography
showed detachment of the interventricular patch, with
a recurrent left-to-right shunt and rapid progressive
deterioration of right ventricular systolic function (Figure 2).

In view of the clinical deterioration and echocardiographic
findings, a peripheral veno-arterial ECMO was implanted,
to attempt the stabilization of patient’s hemodynamics
and improvement of organ dysfunction, while the stunned
myocardium could recover. Clinical and hemodynamic
outcomes after ECMO implant were satisfactory,
with progressive improvement of metabolic status and
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Figure 3 Macroscopic findings in the explanted heart. (A) View
from above showing the mechanical tricuspid valve in normal
position (blue arrow); (B) longitudinal section of the heart exposing
inferior septal defect (red arrow), with the patch sutured on the
right ventricular side; (C) close view showing the VSD closure,
with irregular and bleeding borders. Patch sutures are detached,
with residual interventricular communication. RV indicates right
ventricle; LV, left ventricle; IVS, interventricular septum; VSD,
ventricular septal defect. Images courtesy of Dr. C Corbacho

Cuevas, Hospital Universitario Puerta de Hierro.

normalization of renal and hepatic function. On day 3 with
ECMO, the RV systolic function was severely depressed, he
was dependent on IABP support and the VSD was bigger
on the echocardiography. Due to the low probability of
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success with another surgery to repair, the patient was listed
for heart transplantation on an urgent basis. On day 10 after
ECMO implantation, a compatible donor was available and
heart transplant was carried out successfully.

Discussion

Blunt chest trauma may be associated with a variety of
cardiac injuries, being VSD an uncommon complication.
Several theories concerning the pathogenesis of traumatic
VSD have been described. The main mechanism is the
compression of the heart between the sternum and spine
causing a sudden pressure increase, during the early systole
or late diastole, when ventricles are filled and the valves
are closed. The resulting myocardial contusion injury
causes a microvascular disruption, leading to necrosis of
the IVS, facilitating the rupture at this point (1). In our
case, the surgeons found a defect with irregular borders
and surrounded by friable myocardial tissue. Macroscopic
findings in the study of the explanted heart showed a
patch in the right ventricular face of the IVS, with a
residual communication of less than one centimeter, with
bleeding edges (Figure 3). These findings suggest that the
compression of the thoracic cavity by a heavy stone caused
the immediate rupture of the IVS after injury, and given
the appearance of the tissue surrounding the defect, the
myocardial necrosis had a significant role.

Presentation of traumatic VSD is variable, ranging from
acute cardiac failure to detection of asymptomatic defects
several months later. Echocardiography provides diagnosis
in the majority of cases and should be considered in all cases
of blunt thoracic trauma where cardiac injury is suspected.

The most appropriate management strategy remains
unclear. When surgical repair is indicated, the timing of
surgery is the most controversial and difficult decision
to make, depending on the patient’s clinical condition
and associated injuries. In this case, given the rapid
hemodynamic deterioration, urgent surgical repair was
attempted, but the patch detached within hours, probably
due to the contused myocardium frailty. This situation has
been well described in patients with post-infarction VSD.
In this setting, using ECMO as a bail-out approach to
bridge the unstable patient towards a definite surgical repair
has been reported (4,5). In our patient, the early failure
of surgery brings to mind that, although the underlying
mechanism of VSD is different, one must expect a similar
behavior of friable myocardial tissue as in post-infarction
VSD. In view of these results, ECMO support may play a
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crucial role to allow an optimal timing of surgery in these
patients. Finally our patient had to be transplanted. Severe
injuries in the IVS and right ventricle failure made a new
surgical repair unsuitable.

To the best of our knowledge, this is the first case where
ECMO is implanted as a bridge to transplantation after
failure of surgical repair of post-traumatic VSD.
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