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Abstract

Pulmonary agenesis is a rare condition with complete absence of bronchus, lung tissue and vessels. A variety of
cardiovascular defects are present in upto 1/3 rd cases of pulmonary agenesis. However, a combination of
dextrocardia and hypertrophic cardiomyopathy in association with pulmonary agenesis is not known. Here we report
the first case of a neonate presenting with respiratory distress since birth, diagnosed to have hypertrophic
cardiomyopathy in association with dextrocardia, multiple cardiac defects and right lung agenesis. Association of
heart disease with lung agenesis adversely affects the course and outcome making them a highly lethal association.
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Introduction

Pulmonary agenesis is a rare condition with reported prevalence of
3.4/1 lakh live births [1]. A variety of cardiovascular defects present in
upto 1/3 rd cases of pulmonary agenesis are an important determinant
of prognosis [2]. So far an association of pulmonary agenesis with
dextrocardia and Hypertrophic Cardiomyopathy (HCM) has not been
reported. Here we report such a neonate symptomatic since birth.

Case Summary

A 22 day old male baby was brought with breathing difficulty since
birth. Baby was born with birth weight of 2.4 kg at term to an elderly
non diabetic mother out of a non- consanguineous marriage.
Dextrocardia had been diagnosed prenatally on level II ultrasonogram.
Baby presented with heart rate -160/min, respiratory rate-78/min,
subcostal, intercostal retractions and cyanosis (SPO2-70%) which
improved with oxygen. Perfusion was normal. Brachial pulses were
better palpable than femorals. Right upper limb systolic blood pressure
was 24 mmHg higher than in right lower limb. Baby had low set ears,
low hair line, a high arched palate, undescended right testis and
hypospadias. Chest examination revealed absent air entry on right side
with hyperresonance on left side. Cardiac exam revealed apex beat
palpable in the right 4th intercostal space and a grade 3/6 systolic
murmur at the right sternal border. There was no
hepatosplenomegaly. X-Ray chest showed homogenous white out on
right side with crowding of ribs and no air bronchogram. Mediastinal
shift to the right was noted. There was hyperinflation of left lung with
pneumonic patch in the upper zone. Electrocardiogram was
unremarkable. 2-D Echocardiography revealed dextrocardia with left
sided hypoplastic aortic arch (ascending aorta- 6.2 mm, tranverse
arch- 3.5 mm, descending aorta-6.5 mm, proximal transverse arch :
diameter of ascending aorta =56%, distal transverse arch : diameter of
ascending aorta=45%,) and coarctation of aorta (PG-32 mmHg) with
normal aortic valve. There was marked thickening of interventricular
septum and concentric hypertrophy of both the ventricles

compromising cavity size without obstruction of left or right
ventricular outflow tracts. In diastole, the ventricular septum
measured 12 mm in thickness (normal for age - 1.5 to 5.5 mm) and
the posterior wall of left ventricle measured 13 mm (normal for age -
1.5 to 5.5 mm). These findings were consistent with diagnosis of
hypertrophic cardiomyopathy (HCM) (Figure 1). Septal defects with
left to right flow across the shunts were also noted [(ostium secundum
atrial septal defect (3.5 mm), large outlet ventricular septal defect (6
mm) and patent ductus srteriosus (3 mm)]. CT angiography revealed
complete agenesis of right lung with non visualisation of right
pulmonary artery and vein and hypoplastic aortic arch with aberrant
retro-esophageal course of right subclavian artery (Figure 2).
Infantogram, ultrasound abdomen and cranium excluded other organ
anomalies. Screening echo of parents and elder sibling was normal.
The family history was negative for HCM or sudden death. A normal
tandem Mass Spectroscopy excluded metabolic causes of HCM

Baby was managed with oxygen, intravenous fluids, antibiotics,
decongestive therapy and beta blockers. Baby continued to be oxygen
dependant with mild respiratory distress and was sent on home
oxygen therapy to be kept under regular follow up. HCM was non
regressive with the ventricular septal and posterior ventricular wall
dimensions remaining same in serial echocardiograms at 1, 2 and 3
months.

Discussion

Pulmonary agenesis is characterised by complete absence of
bronchus, lung tissue and vessels. Normally the lung develops as a
diverticulm from foregut in the 4th week of intrauterine life.
Pulmonary agenesis results due to failure of the bronchial analogue to
divide equally between the two lung buds leading to normal
development of one side while failure of other side to develop either
completely (agenesis/aplasia) or partially (dysplasia or hypoplasia) [3].
Since the migration of the heart to left side occurs at this period of
intrauterine life, developmental anomalies of lung and malposition of
heart commonly co-exist [4]. Genetic, teratogenic and mechanical
factors have been implicated in the etiology of pulmonary agenesis
[5,6]. Karyotype was normal in the index case. However no etiological
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diagnosis could be confirmed as genetic mutation analysis was not
affordable.

Figure 1: 2-D Echo showing septal hypertrophy (IVSs-1.21 cm) and
ventricular wall hypertrophy (LVPWs-1.36 cm) with arrow
pointing VSD

Spint =6
Tit: <0

Figure 2: CT Angiograph showing complete agenesis of right lung
with non-visualisation of right pulmonary artery and vein with
arrow pointing to hypoplastic aortic arch

While bilateral pulmonary agenesis is incompatible with life, 50% of
those with even unilateral lung agenesis die within 5 years of life [7].
Pulmonary agenesis may affect right or left lung equally [3]. The
clinical course of individuals with pulmonary agenesis is highly
variable; may remain completely asymptomatic till adulthood or
present with respiratory insufficiency since birth. The predominant
symptoms in newborn period pertain to respiratory tract and include
cough, tachypnea, recurrent respiratory infections and cyanosis [4].
Associated anomalies (cardiovascular, skeletal, genitourinary and
gastrointestinal) present in upto 50% of the cases may modify clinical
presentation, course and outcome of patients with pulmonary agenesis
[8]. Right pulmonary agenesis is more likely than left to be associated
with severe symptoms and poor prognosis as it is commonly
associated with cardiovascular anomalies, a greater magnitude of shift

of heart and a distortion in the course of the great vessels and trachea
[4.9].

Associated cardiac anomalies reported so far include ASD, PDA,
VSD, Tetralogy of Fallot (TOF), Co-A, right aortic arch, truncus
arteriosus and rarely interrupted aortic arch [2,10].

So far, less than 10 cases of dextrocardia with normal heart have
been reported in association with right pulmonary agenesis [11].
Cardiomyopathy in association with lung agenesis has only been
reported in a 2 year old child so far. However, a combination of
dextrocardia and HCM in association with pulmonary agenesis has
never been reported.

HCM typically presents as an isolated cardiac lesion. Transient
HCM in infancy has been described as a result of exposure to maternal
metabolic disorders or corticosteroids. HCM may also be associated
with genetic syndromes and rarely as a primary lesion with other heart
defects. Clinical course and prognosis of primary HCM in infancy is
generally poor.

HCM in our case presented in early neonatal period. Baby
continued to be oxygen dependant with compensated CHF at 3
months. HCM was still non -regressive at 3 months of follow up.
HCM in this baby is likely to be primary as other causes had been
reasonably well excluded Degree of co-arctation could not explain
severe cardiomyopathy in our case. Genetic mutation analysis was not
done as it could not be afforded.

This case posed a unique therapeutic challenge as respiratory
distress was compounded by pulmonary insufficiency due to agenesis
of lung and congestive cardiac failure due to intracardiac shunts and
HCM. Left to right cardiac shunts are likely to predispose to repeated
chest infections further compromising the respiratory reserve in a
baby with pulmonary agenesis.

To the best of our knowledge, HCM with dextrocardia in
association with pulmonary agenesis has not been reported in a
neonate.

Serious underlying heart disease must be considered if a patient
with lung agenesis presents in neonatal period. Association of heart
disease with lung agenesis adversely affects the course and outcome. In
conclusion, combined anomalies of pulmonary agenesis and
congenital heart disease make them a highly lethal association.
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