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ABSTRACT

Background: Pulmonary agenesis is the complete absence of bronchus, parenchyma and vessels.
Unilateral lung agenesis is more common (Aggarwal et al., 2002). Accumulation of bronchial secretions
and products of inflammation are chief determinants that determine the degree of respiratory distress
(Krivchenya et al., 2000). Anomalies frequently associated with pulmonary agenesis may include any
organ system viz, cardiovascular, skeletal, gastrointestinal and genitourinary systems (Krivchenya, 2000;
Nazir et al., 2006; Kaya and Dilmen, 1989; Lucaya and Strife 2002). These are more commonly found in
association with right pulmonary agenesis. Vascular aberrations and genitourinary system malformations
have also been noted with the presence of right pulmonary agenesis. Left pulmonary agenesis is often an
isolated anomaly; associated with usually no congenital defects (Maltz and Nadas, 1968). In our case;
despite left pulmonary agenesis, there was evidence of atrial septal, ventricular septal defect, mild
pulmonary hypertension with antenatally diagnosed bilateral renal hypoplasia.
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CASES

A 7-month old infant born to non- consanguineous parents presented with history of fever, cough, and
respiratory distress, with decreased oral acceptance since 2 weeks. History revealed multiple episodes of
chest infections since 3 months of age and episodes were treated symptomatically for the exacerbations as
bronchopneumonia; with bronchodilators and antibiotics. Child had multiple episodes of
bronchopneumonia managed on the lines of recurrent pneumonia. Mother never complained of cyanosis,
however child was never asymptomatic in between the intervals and always suffered from distress.
Antenatal checkups were normal and no history of oligohydramnios was elicited. The full-term child was
born through normal vaginal delivery, cried immediately after birth and developed respiratory distress;
treated conservatively and discharged uneventfully. The height, weight and length of the child was normal
compared to boston standards. Examination revealed drooping of shoulder with crowding of ribs and
decreased chest expansion on the left side; and scattered rales and bronchial breath sounds and increased
vocal resonance on the right side. Apex beat was displaced to the 5th intercostal space and heart sounds
revealed a pansystolic murmur over the mitral area. Investigations demonstrated a hemoglobin of
10.7gm/dl, total leukocyte count of 14,300/mm?® with predominance of polymorphs 78%.Rest of the
differential was constituted by lymphocytes 13%, eosinophils 4% and monocytes 5%. The findings noted
on chest x ray included opacity in the left lung fields and scattered infiltrates on the right side with
compensatory hyperinflation and a increased cardiothoracic ratio of 0.63 (figurel).

Owing to severe respiratory distress; the child was admitted and rescue medications, oxygen, intravenous
fluids and antibiotics were begun. On bronchoscopy; left lung tissue was visualized upto segmental
bronchi indicating left lung agenesis. Left pulmonary artery and vein were not visualized, which was later
confirmed by pulmonary angiography. Echocardiography showed atrial and ventricular septal defect with
cardiomegaly with a increased CT ratio; with features of mild pulmonary hypertension. The contrast
study of chest revealed lung agenesis with a compensatory mediastinal shift to the left, hyperinflation
involving right lung and prominent pulmonary vasculature (figure2).
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Figure 1. Chest X ray AP view showing left sided opacity and left sided compensatory
hyperinflation with few scattered infiltrates
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Figure 2: Sequential horizontal section showing left lungs agenesis with mediastinal shift to left side
with overinflation of right lung. Infiltrates can be appreciated in right lung fields

The sonogram of the abdomen showed hypoplasia of the kidneys however the renal function tests were
high normal with BUN 40mg% and creatinine of 1.2mg%. Also the child had a normal urine output. This
patient though having left lung agenesis; had presence of concomitant cardiovascular anomalies and
features of mild pulmonary hypertension, and bilateral renal hypoplasia; which is an unusual association.
This patient inspite of having left lung agenesis; had cardiovascular anomalies in form of septal defects
and antenatally diagnosed defect with features of mild pulmonary hypertension and bilateral renal
hypoplasia.

DISCUSSION

The prevalence of lung agenesis is reported to be 34 per 1,000,000 live births (Mardini and Nyhan, 1985).
It’s a rare condition and can be can involve single or both lungs. Systemic malformations complicating
unilateral lung agenesis are the usual cause of death after birth; which may occur in early childhood or
late adulthood. Left pulmonary agenesis is often manifested without other congenital defects; frequently
associated anomalies may include any organ system viz, cardiovascular, skeletal, gastrointestinal,
genitourinary systems (Krivchenya, 2000; Nazir et al., 2006; Kaya and Dilmen, 1989; Lucaya and Strife
2002; Maltz and Nadas, 1968).
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Pulmonary agenesis usually occurs between the 4™ and 5 week of gestation during the embryonic phase,
before the pseudo glandular period, during which primitive lung forms a diverticulum protruding from the
foregut. The chromosomal basis of the aberration is suggested to be related to duplication of the distal
part of the upper arm of chromosome 2 (Say et al., 1980). Authors of various studies have reported cases
of pulmonary aplasia with dextro cardia (Nandan et al., 2012); case of deviated trachea and aplasia of
right lung (Dohlemann et al., 1990). Unilateral tracheal stenosis along with, unilateral pulmonary
agenesis and patent ductus arteriosus have been mentioned in the literature (Nelson et al., 1967) and can
rarely occur as a part of VACTERYL sequence (Knowles et al., 1988). A rare case of bilateral pulmonary
agenesis, oesophageal atresia and first arch syndrome has been reported as well (Buse and Morris, 1973).
Hemifacial microsmia has also been reported in patients with this anomaly (Panigrahi et al., 2010). Lung
aplasia has also been reported along with hereditary renal dysplasia and mayer-rokitansky-kusterhauser
syndrome (Acién et al., 2010).

Children suffering from this disorder present with recurrent respiratory infections, cough, retractions,
wheezing, tachypnoea from early age onwards (Mardini and Nyhan, 1985).

Bilateral lung agenesis is a grave, life threatening condition with a 5 year survival rate of about 50%.
patients. Patients with left lung agenesis having better prognosis than the right one (Dohlemann et al.,
1990). The absence of critical anomalies in patients with left lung agenesis may even be the cause of
increased survival in this set of patients. According to Say et al., (1980) Radiology plays a crucial rule;
modalities like chest x ray, bronchography, bronchoscopy, and contrast angiography are used to gain
leverage and to visualize the characteristic findings showing opaque hemithothorax, and clearly
delineating lung parenchyma, pulmonary and bronchial tree (Dohlemann et al., 1990).

Diagnosis of this condition is made on the basis of characteristic contrast findings which show opaque
hemithorax; which clearly delineates lung parenchyma, pulmonary and bronchial tree (Dohlemann et al.,
1990).

In our case, the child presented immediately after birth with respiratory distress that resolved on its own,
however the multiple episodes of chest infections were misdiagnosed as recurrent pneumonia. The unique
characteristic of our case was that the child had atrial and ventricular septal defects with features of mild
pulmonary hypertension and bilateral renal hypoplasia; in association with left pulmonary agenesis. These
anomalies are however found more commonly in case of right lung agenesis.

Conclusion

Thus, in cases of repeated chest infections associated with left lung agenesis, looking for other rare
congenital anomalies is imperative and must be kept in mind. Asymptomatic cases do not require any
treatment, if there are no life threatening or additional anomalies.
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