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ABSTRACT

Unilateral pulmonary artery agenesis is a rare congenital anomaly, that may develop in isola-
tion, or in association with other congenital cardiovascular anomalies, such as tetralogy of 
Fallot, septal defects, right-sided aortic arch, or pulmonary atresia. Left-sided pulmonary artery 
agenesis is less frequent than the right-sided one. Diagnosis of unilateral pulmonary artery 
agenesis can be difficult. We report the case of a 15 year-old boy who presented with reduced 
exercise tolerance, shortness of breath and cyanosis. He was diagnosed with left pulmonary 
artery agenesis, associated with subaortic-ventricular septal defect, right-sided aortic arch, 
and severe pulmonary arterial hypertension (PAH), that precluded the surgical repair. Pulmo-
nary vasodilator therapy was initiated in this case. The mortality rate of this rare anomaly is high 
due to its complications. It is essential to establish an early and correct diagnosis, in order to 
provide adequate treatment and prevent complications in this disease.
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introduction

Unilateral pulmonary artery agenesis (UPAA) is a rare congenital anomaly, 
frequently diagnosed during adolescence,1 and usually is associated with other 
cardiac congenital anomalies, such as tetralogy of Fallot, atrial and/or ventricu-
lar septal defect, coarctation of the aorta, right-sided aortic arch, truncus arte-
riosus, and pulmonary atresia.1,2 It can occur as a single disorder also.1 In cases 
of isolated UPAA, the reported incidence ranges between 1 in 200,000 to 1 in 
300,000.3 Right-sided UPAA is more frequent than the left-sided one.2 Left-sided 
agenesis is more likely to occur in association with other congenital cardiovas-
cular anomalies, time of presentation in such cases being at a younger age.1,4 
In case of isolated UPAA, patients may be asymptomatic or they manifest only 
minor symptoms, therefore surviving into adulthood.1 Late diagnosis is possible 
in such cases, usually after an abnormal chest radiograph.5

We report the case of a unilateral pulmonary agenesis in a young child, as-
sociated with ventricular septal defect, right aortic arch and pulmonary arterial 
hypertension. 
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Case report

We report the case of a 15 year-old boy, who presented in 
our department for reduced exercise tolerance, shortness 
of breath and cyanosis. From his personal background 
we found out that he has been diagnosed with ventricu-
lar septal defect since infancy, but for personal reasons, he 
has not been evaluated since then in a pediatric cardiology 
department.

At the time of admittance, he presented with cyanosis, 
with room air O2 saturation of 80%, an enlarged chest di-
ameter, a dorsal scoliosis, a normal first and accentuated 
second heart sound, a grade 3/6 pansystolic murmur all 

over the precordial area. Lung auscultation revealed de-
creased respiratory sounds on the left hemithorax, the rest 
of the clinical examination was normal.

A six-minute walk test was performed, the walked dis-
tance being 432 m, with desaturation from 80% to 57% 
with room air.

Laboratory results showed polycythemia (red blood cells 
6.65 × 106/µl), an increased hemoglobin level (19 g/dl),  
and a brain natriuretic peptide (BNP) level of 4.9 pg/ml, 
with no remarkable changes in the other test results.

Chest X-ray revealed a volume loss of the left lung, with 
a shift of the mediastinal structures to the left, small left 
apical pneumothorax, hyperinflation of the right lung, 
right sided aortic arch, and a cardio-thoracic ratio of 0.44. 

Echocardiography showed a large (15 mm), non-restric-
tive, posterior mal alignment type subaortic ventricular 
septal defect, with bidirectional shunt, dilated right cardiac 
chambers, a dilated main pulmonary artery with no visual-
ization of the left pulmonary artery, with severe pulmonary 
arterial hypertension (mean pulmonary artery pressure of 
67 mmHg), and a right aortic arch (Figures 1, 2 and 3). 

A computer tomography (CT) was also performed, 
showing a right-left thoraco-pulmonary asymmetry, with 
left lung hypoplasia, due to left pulmonary artery agenesis, 
with shifting of the mediastinal structures to the left, a 10 
mm bubble of emphysema in the postero-superior area of 
the left lung, a large subaortic ventricular septal defect, a 
right aortic arch, a dilated main pulmonary artery, a left 
pulmonary artery agenesis, the blood supply to the left 
lung being provided by aorto-to-pulmonary collaterals 
(Figures 4 and 5). 

FIGURE 1.  Transthoracic color Doppler echocardiography, apical 

5-chamber view, showing the ventricular septal defect, with the 

right-to-left component of the shunt.

FIGURE 3.  The estimated mean pulmonary arterial pressure 

based on the pulmonary regurgitation jet.

FIGURE 2.  Transthoracic 2D echocardiography, parasternal short 

axis view, showing the ventricular septal defect, dilated main pul-

monary artery, and agenesis of the left pulmonary artery.
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Cardiac catheterization confirmed the absence of the 
left pulmonary artery and demonstrated an indexed pul-
monary vascular resistance in the room air of 20.92 Wood 
units, decreasing to 16.66 Wood units on 100% oxygen, 
and to 16.65 Wood units on 100% oxygen + nitric oxide. It 
also revealed large aorto-pulmonary collaterals supplying 
the left lung circulation.

Pulmonary vasodilator treatment with a dual endothe-
lin-receptor antagonist was initiated, with a starting dose 
of 62.5 mg twice a day, and after 4 weeks it was increased 
to a maximum dose of 125 mg twice a day.

During the 6-month follow-up, after initiating pulmo-
nary vasodilator treatment, the patient's exercise tolerance 
remained poor, but a mild improvement of the 6-minute 
walking test was noted. Echocardiography showed no sig-
nificant changes between the initial and the 6-month fol-
low-up parameters.

Discussion

Unilateral agenesis of the pulmonary artery was first de-
scribed by Fraentzel in 1868.6 It is a rare congenital anom-
aly with an estimated prevalence of 1 in 200,0005 and oc-
curs due to a malformation of the sixth aortic arch of the 
affected side during embryogenesis.7

Studies showed that left-sided agenesis occurs half as 
frequent as the right-sided ones,8 with 80% of cases being 

associated with a congenital cardiovascular malformation, 
thus being diagnosed early in life.3 In the case of our pa-
tient, left pulmonary artery agenesis occured in associa-
tion with a ventricular septal defect and a right-sided aor-
tic arch, and the complete diagnosis was made at the age of 
15 years, when he first presented in our department.

Diagnosis of UPAA can be difficult, but a chest radio-
graph can provide important clues: an asymmetric lung 
field, with an ipsilateral small hemithorax holding a hy-
perlucent lung.5,9 In our patient, the chest X-ray revealed 
a volume loss of the left lung, with a shift of the mediasti-
nal structures to the left, small left apical pneumothorax, 
increased pulmonary vascular markings, right sided aortic 
arch. The exact diagnosis can be made by echocardiogra-
phy, CT, or magnetic resonance imaging, with pulmonary 
angiography being considered the gold standard for diag-
nosis.10 Our patient was diagnosed by echocardiography, 
and it was confirmed by CT and angiography.

Regarding the symptoms, studies have shown that ap-
proximately 30% of patients with UPAA may remain 
asymptomatic during their lifetime, the other 70% can 
present with serious pulmonary hypertension and con-
gestive heart failure.1,11 The most frequently encountered 
symptoms are recurrent lung infections (37%), decreased 
exercise tolerance, dyspnea (40%), and hemoptysis (18–
20%).1,12 Our patient presented with reduced exercise tol-
erance, shortness of breath and cyanosis.

Pulmonary arterial hypertension (PAH) is a severe 
complication of UPAA that affects outcome, with a report-

FIGURE 4.  CT angiography, axial image. The pulmonary trunk 

emerges from the right ventricular outflow track, and gives rise to a 

single right pulmonary artery. A right-sided aortic arch is noted (red 

arrow). The left lung is hypoplastic. 

FIGURE 5.  CT angiography, coronal image. No left pulmonary 

artery visualized. There is right-left thoraco-pulmonary asymmetry, 

with left lung hypoplasia, and a shift of the mediastinal structures 

to the left.
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ed mortality rate in of 44%.1 PAH may result from blood 
flow directed only to the remaining pulmonary artery; in-
creased blood flow leads to sheer stress on the endotheli-
um, and releasing of vasoconstrictors.10 Chronic vasocon-
striction of the pulmonary arterioles leads to remodeling, 
which results in an increase in pulmonary vascular resis-
tance, and pulmonary arterial hypertension.10 In the case 
of our patient, right heart catheterization revealed severe 
pulmonary arterial hypertension, with extremely high pul-
monary vascular resistances.

The treatment for UPAA depends on age at presenta-
tion, symptoms of the patient, associated cardiovascular 
anomalies, and PAH.3,8 The options include revasculariza-
tion of the distal affected pulmonary artery, considering 
that intrapulmonary arteries are still formed during em-
bryological development.1,3,8 In older patients, because 
the intrapulmonary arteries can be severely narrowed or 
even completely obstructed by fibrosis, revascularization 
is not encouraged or even feasible.13,14 In our patient, late 
presentation and severe PAH precluded any surgical in-
tervention. Patients with recurrent infections or massive 
hemoptysis may need pneumonectomy or embolization of 
the affected vessels.3 With PAH remaining a severe com-
plication of UPAA, pulmonary vasodilator therapy with 
endothelin-receptor antagonist may be considered as a 
long-term therapy and it may improve survival.3 In case 
of our patient, a dual endothelin-receptor antagonist was 
initiated, with a mild improvement of the 6-minute walk 
test, but no significant changes in the echocardiographic 
parameters.

The mortality rate of this rare anomaly is high because 
of its complications. The overall mortality rate in UPAA 
is approximately 7%,1 with right heart failure, respiratory 
failure, massive pulmonary hemorrhage being the most 
common causes of death.1,15,16

Conclusion

Unilateral pulmonary artery agenesis is a rare congenital 
malformation, and diagnosis is very important because of 
its severe complications that can lead to mortality. We re-
ported the case of a 15 year-old boy with left pulmonary 
artery agenesis, associated with ventricular septal defect, 

and right-sided aortic arch, who developed severe PAH 
that did not allow surgical repair, and in whom pulmonary 
vasodilator therapy was initiated. It is essential to establish 
an early and correct diagnosis, in order to provide ade-
quate treatment and prevent complications in this disease.
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