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The Revelation of Spontaneous Correction of Malalignment

Ventricular Septal Defect and Overriding of the Aorta in a
Child with Pink Tetralogy of Fallot

Ashish Shrivastava MD1*, Snigdha Bhatia MD2, Sanjeev Aggarwal MD2, Raya Safa MD2

Abstract

Tetralogy of Fallot (TOF) is the most common cyanotic congenital heart disease. The presentation and treatment
approach depends on the severity of the right ventricular outflow tract obstruction, and most cases require a surgical
correction. We describe a neonate with pink TOF who exhibited typical echocardiographic characteristics such as aortic
overriding, and a large VSD with minimal or no pulmonary outflow tract obstruction. The patient lost to follow-up, and a
repeat 5-year echocardiogram revealed the absence of aortic overriding and significantly restricted VSD with a
left-to-right shunt (pressure gradient ~50 mmHg across the VSD). There is no previous evidence of spontaneous
correction of the defects associated with TOF which makes this case so intriguing.
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Introduction

Tetralogy of Fallot (TOF) is a cyanotic congenital heart disease with four components including a significant
non-restricted ventricular septal defect (VSD), overriding of the aorta, right ventricular outflow tract obstruction, and
right ventricular hypertrophy (1). It accounts for 7 to 10 percent of all congenital heart defects. The etiology of the
development of TOF in intrauterine life is multifactorial. Some of the risk factors include uncontrolled maternal
diabetes, maternal exposure to retinoic acid, phenylketonuria, trisomy 21, trisomy 18, trisomy 13, and other
chromosomal anomalies (7). Out of the 4 lesions, the degree of the right ventricular outflow tract obstruction (RVOTO)
usually determines the degree of cyanosis and the severity of the symptoms (1). Depending on the degree of RVOTO it
can be classified as 1) Pink TOF- with minimal or no RVOTO, 2) Blue TOF- classic with a degree of RVOTO, 3) Profound
cyanosis TOF- severe or complete RVOTO.

The majority of the cases are diagnosed antenatally by fetal echocardiogram. An infant born with TOF may show a ‘Boot
Shaped” heart on a chest X-ray. Electrocardiogram depicts right axis deviation (RAD) due to underlying right ventricular
hypertrophy (RVH). Cardiac magnetic resonance imaging and catheterization can be useful but not routinely used (7).
Most of the defects tend to persist including a VSD with TOF (8). The standard of care depends on the severity of the
presentation. Severe RVOTO usually requires prostaglandin infusion to keep the ductus arteriosus open. Surgical
corrections are usually late and involve a patch closure of the VSD, and repair of the RVOTO if any (9, 11).
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Case Presentation

Our patient was born at 34 weeks of gestation by C-section, Twin A, female, of a monochorionic diamniotic pregnancy.
Her birth weight was 1445 grams (small for gestational age). APGARs at birth were 8 and 9 at 1 and 5 minutes
respectively and saturations at birth were 98-99%. There were no complications during pregnancy or her birth. An
echocardiogram (ECHO) performed at birth was consistent with the diagnosis of pink TOF including large unrestricted
outlet VSD and overriding aorta (Figures 1). She was transferred to the neonatal intensive care unit (NICU) for further
care.

There was no evidence of RVOT obstruction and had normal-sized confluent pulmonary arteries. She stayed in the NICU
for 2 weeks for management of prematurity and hyperbilirubinemia and did not require any respiratory support. She
did not develop any signs of pulmonary over-circulation and saturations remained in the 98-99% range at the time of
discharge. The follow-up ECHO before discharge shows no changes from the previous ECHOs. She was discharged in a
stable condition with plans to follow up in the outpatient pediatric cardiology clinic.

After discharge from NICU, she was lost to follow-up and presented again at 5 years of age as a referral from her primary
care physician for evaluation of a murmur. Her clinical presentation was not suggestive of cardiac symptoms including
cyanosis, respiratory distress, or failure to thrive. She was able to keep up with her peers and was growing appropriately
for her age (weight 18.8 kg at the 50t percentile). Her physical exam was significant for an III-IV/VI pan systolic
murmur best heard over the left lower sternal border. An echocardiogram demonstrated significantly restricted small
VSD with a small left to right shunt (Figures 2 and 3). The peak gradient across the VSD was ~50 mm Hg There was no
evidence of right ventricular outflow obstruction. She was discharged from the clinic with plans to follow-ups with a
pediatric cardiologist.

Figure 1. Parasternal long-axis view showing
ventricular septum with the overriding aorta. The
arrow shows the site of VSD. RV: right ventricle, Ao:
ascending aorta, LV left ventricle, and LA: Left
atrium.

Figure 2. Apical four-chamber view showing
restricted VSD with the left to right shunt on color
Doppler. The arrow shows the site of VSD. RV: right
ventricle, RA: right atrium, LV left ventricle, LA left
atrium.

Figure 3. Parasternal long-axis view showing no
significant defect on 2D compared to a previously
visualized malalignment in Image 1 at 5 years of
life. RV: right ventricle, Ao: ascending aorta, LV left
ventricle, and LA: Left atrium.
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Discussion and Conclusions

Michael EA et al. mentioned the evidence of a higher rate of re-intervention with an early age repair. Hence, most centers
perform palliative repair later in the age of the patient is stable(10). Spontaneous closure of an isolated VSD is not
uncommon and depends upon the location and size of the VSD. Small to moderate size perimembranous and muscular
VSD tend to close spontaneously in the first year (mean (SD) 7.31 + 6 months) and muscular VSD carries the highest rate
of spontaneous closure (2). The probability of closure of VSD is highest in the first 6 months of life and depends on the
location of the VSD rather than the size (3). Membranous VSDs typically close by adherence of tricuspid valve leaflet to
the margin of the defect, aneurysm of the membranous septum, or prolapse of aortic valve leaflet through the defect (4).
On the other hand, muscular VSDs are known to close secondary to growth and hypertrophy of the surrounding
muscular septum and apposition of the defect by fibrous tissue.

The TOF kind VSD is large and spontaneous closure is rarely reported. There is no reported case of spontaneous closure
or a significant decrease in the size of anterior malaligned TOF -type of VSD. Our case had large anterior malaligned VSD
with the overriding aorta and became significantly small with no hemodynamic concerns. Wu et al described the
spontaneous closure of anterior septal malalignment with isolated VSD in a cohort of 68 patients from China. They
reported most of these VSDs became small due to aortic valve prolapse and aneurysm formation (5). On the other hand,
our patient did not have any aortic valve changes associated with the decrease in the size of the VSD. Marino et al
reported closure of a possible VSD in a patient with a double outlet right ventricle and pulmonary stenosis due to
malalignment of the infundibular septum. Examination of the patient’s heart on autopsy did not show a VSD, but there
was indirect evidence of left ventricular dilation and hypertrophy suggestive of a previously present VSD. They
hypothesized the progressive growth of accessory fibrous tissue from the aortic cusp to the muscular septum may have
resulted in the closure of VSD (6).

TOF patients usually develop worsening cyanosis over time due to worsening RVOT obstruction and surgical repair
remains the mainstay of management. On the contrary, the patient under discussion remained asymptomatic due to
minimal RVOT obstruction. This is a unique case where malalignment ventricular septal defect with overriding of the
ventricular septum by the aortic root spontaneously reduced to only a small perimembranous VSD with no
hemodynamic concerns.
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