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Rare cardiovascular anomaly: congenital unilateral
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Congenital unilateral absence of the pulmonary artery (UAPA) is an
extremely rare heart defect (approximately 0.39% of all congenital heart
diseases). It is frequently accompanied by other heart diseases such as
tetralogy of Fallot, septal defects, aortic coarctation, subvalvular aortic
stenosis, transposition of the great arteries or pulmonary stenosis. This
defect also occurs in an isolated form with no other intra- or extracardiac
pathologies, and it may concern the proximal segment of the left or right
pulmonary artery [1-3]. The absence of pulmonary artery may also occur
concomitantly with pulmonary hypoplasia or pulmonary vein anomalies
[4]. The embryological cause of pulmonary artery absence is resorption of
the proximal segment of the sixth aortic arch. The lungs are then supplied
by the system of collateral arteries from bronchial, intercostal, subclavian
and even coronary arteries [5]. The increased pressure in the collateral
arteries may lead to many lesions, damage of pulmonary arteries, endothe-
lial tissue impairment and pulmonary hypertension development [6].

In this paper, we present two case reports of patients hospitalized in
the Department of Pediatric Cardiology at the Medical University of Sile-
sia in Katowice and diagnosed with the congenital absence of the left
branch of the pulmonary artery.

A 12-year-old male patient was admitted to the hospital for suspected
hypoplasia of the left pulmonary artery. His medical history revealed reha-
bilitation due to a chest wall deformity (collapse of the right chest wall)
since the age of 1.5 years which was the reason for chest X-rays to be per-
formed. It showed a reduced left lung volume and poorly seen left pul-
monary arteries. The patient led a normal life, experienced no frequent
diseases and participated in PE lessons. On admission, his general condi-
tion was good; weight 38 kg (25 pc); height 150 cm (25-50 pc). Laborato-
ry results, including gasometry, were within normal limits. The echocar-
diogram revealed absence of the left branch of the pulmonary artery, while
the right pulmonary artery was dilated with normal flow and no pulmonary
hypertension signs. The aortic arch was positioned in midline. Also, a com-
puted tomography (CT) angiogram of pulmonary arteries was performed
(Figure 1). It showed atresia of the left pulmonary artery with no additional
supply to the left lung directly from the aorta. Furthermore, an aortic arch
anomaly in the form of an incomplete vascular ring was observed, with
the dull-ended left aortic arch branching off to the left common carotid
artery and left subclavian artery as well as the right aortic arch branching
off to the right common carotid artery and right subclavian artery. Between
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the arches, the trachea was positioned with no
signs of direct compression. After a cardiosurgical
consultation, the patient was qualified for further
observation. He is being followed up at the out-
patient cardiac clinic and reports no medical prob-
lems.

A 14-month-old male patient (staying at a chil-
dren’s home; frequently hospitalized due to bron-
chitis and pneumonia; currently presenting symp-
toms of atopic eczema; in good general condition)
was admitted to the hospital for a suspected atri-
al septal defect. The physical examination revealed
weight deficiency (current weight 7300 g, < 3 pc)
and psychomotor retardation. Laboratory and gas-
ometry (95-98%) results as well as the electrocar-
diogram were normal. The echocardiogram did not
confirm a structural intracardiac defect, but absence
of the left pulmonary artery was observed. A CT
angiogram of the pulmonary arteries (Figure 2) re-
vealed absence of the proximal segment of the left
pulmonary artery. Peripherally, within up to 15 mm,
the distal segment of the left pulmonary artery
(probably the inferior lobar branch) was seen, sup-
plied by at least two major aorto-pulmonary col-
lateral arteries from the descending aorta. Fur-
thermore, the right-sided aortic arch was found.
The patient is being followed up at the out-patient
cardiac clinic. He still experiences frequent respira-
tory infections.

Congenital unilateral absence of the pulmonary
artery is more often right-sided (63% according to
Ten Harkel) and as such, it is typically an isolated
case. Absence of the left branch is more frequent-
ly accompanied by other heart defects [2]. Bouros
et al. estimate that 75% of patients with no left

branch of the pulmonary artery suffer from con-
comitant heart diseases [1]. In both case reports,
the absence regarded the left branch of the pul-
monary artery, yet without concomitant intracar-
diac defects except for the aortic arch anomaly in
the first case, which was not manifested by any
clinical symptoms requiring therapy.

In patients with concomitant heart defects, UAPA
is diagnosed relatively quickly. However, if the
anomaly is isolated, observed symptoms are
usually non-specific: mostly respiratory infections,
lower exercise tolerance or dyspnea [2, 4]. One of
the reported patients experienced very frequent
respiratory infections requiring intensive pharma-
cotherapy and kinesitherapy. The other boy, how-
ever, did not experience any diseases more fre-
quently than his peers and his development was
normal, with a lifestyle typical for his age. In his
case, the reason for performing diagnostic tests
was the chest wall deformity manifested by col-
lapse of the right, thus healthy, side.

In many patients with congenital absence of the
pulmonary artery, nagging chest pain or pleural
effusion occurs. In the literature, the incidence of
these symptoms is estimated to be approximately
37%. Due to collateral circulation, 10% to 20% of
patients experience hemoptysis [2, 7] or even hem-
orrhages which may be fatal. The signs of severe
pulmonary hypertension are relatively frequent (in
25% of patients) and they usually concern the con-
tralateral lung. Episodes of circulatory failure have
also been reported. Manifestation of these serious
complications may be triggered by additional fac-
tors such as pregnancy or altitude sickness. Patients
with the isolated anomaly may also be asympto-

Figure 1. Case I. CT angiogram. Absence of the prox-
imal part of the left pulmonary artery. Right-sided
aortic arch

Figure 2. Case II. CT angiogram. Absence of the left
pulmonary artery. Double aortic arch — incomplete
vascular ring
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matic for many years and diagnosed incidentally.
Nevertheless, intensity of symptoms, especially
warning ones such as hemoptysis, respiratory hem-
orrhage or pulmonary hypertension, increases with
age.

A thorough medical history (frequent infections)
as well as a chest X-ray that reveals the absence of
hilar contours, diminished pulmonary vascular pat-
tern, mediastinal shift to the diseased side or pleu-
ral effusion may help determine a diagnosis [8]. In
the reported patients, the analogical features were
shown in radiograms. An extremely valuable diag-
nostic modality is an echocardiogram, which may
contribute to the diagnosis or suspected diagnosis
of the pulmonary artery branch absence and the
assessment of potential pulmonary hypertension.
Due to susceptibility to respiratory infections in the
course of congenital heart diseases, this method
should be applied whenever a child experiences fre-
quent infections. Also, abnormal radiograms should
be an indication for performing an echocardiogram.
A diagnosis of UAPA should be confirmed using
imaging methods such as computed tomography
(CT angiogram of the heart) or magnetic resonance.
In case of suspected pulmonary hypertension, heart
catheterization is required [8]. In both reported cas-
es, the diagnosis was based on radiograms, echo-
cardiograms and CT scans (Figures 1 and 2).

Unfortunately, UAPA treatment methods are lim-
ited and include revascularization (a systemic-
to-pulmonary shunt involving hilar arteries), pneu-
monectomy, lobectomy and embolization of exces-
sively developed aorto-pulmonary collateral arter-
ies. Also, successful re-anastomoses of peripheral
pulmonary arteries and the pulmonary trunk have
been described [9]. Procedures of this type, if
performed during infancy, protect against many
complications and allow for regular development
of lungs. Early treatment may help prevent life-
threatening complications, i.e. pulmonary hyper-
tension or hemorrhage. In case of pulmonary hyper-
tension, a suggested therapy is comparable to the
treatment of primary pulmonary hypertension and
includes calcium channel blockers or antithrombotic
agents. More advanced therapies with the use of
bosentan, prostanoids or sildenafil [10] are becom-
ing increasingly popular as they decrease pul-
monary artery pressure and pulmonary resistance.
In case of their failure, a treatment of choice is the
transplantation of lungs and heart.

In the case of patients with unilateral absence
of the pulmonary artery, the prognosis depends,
among others, on coexistence of a heart disease,
pulmonary hypertension or a combination of uni-
lateral absence of the pulmonary artery and steno-
sis of the contralateral pulmonary artery.

In conclusion, unilateral absence of the pul-
monary artery is a rare heart defect. Due to severe

complications, thorough cardiac diagnostic tests
such as echocardiogram, CT scans and, sometimes,
heart catheterization are of great importance. More-
over, regular cardiac management and reliable med-
ical care should be provided.
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