Unilateral absence of a pulmonary artery: a rare disorder

with variable presentation
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Unilateral absence of a pulmonary artery (UAPA) is a rare condition with
an estimated prevalence of 1in 200,000 young adults. Most commonly,
UAPA occurs in conjunction with cardiovascular abnormalities such as
tetralogy of Fallot or cardiac septal defects, but it can also occur in an
isolated manner. Patients with isolated UAPA can remain asymptomatic
into late adulthood but usually report symptoms such as dyspnea or
chest pain or suffer from hemoptysis or recurrent infections. Diagnosis
can be difficult due to the rarity of the condition and its nonspecific
presentation. We present a case of a 61-year-old man who presented for
lung transplant evaluation and was found to have UAPA. Typical findings
on chest radiograph, strategies for diagnosis, and available treatments
are discussed.

CASE PRESENTATION

An obese 61-year-old man with a body mass index of
38 kg/m? was referred to Baylor University Medical Center at
Dallas with a diagnosis of a restrictive lung disease of unknown
etiology. The patient reported a long history of exercise intol-
erance, recently complicated by dyspnea at rest. He also had
hypertension, hypercholesterolemia, and diabetes mellitus type
2, but denied past or present use of tobacco products.

A computed tomography (CT) pulmonary angiogram
showed asymmetric lung fields, with a left hemithorax that
was smaller than the right. The left lung also appeared hy-
perlucent, while the right lung appeared plethoric. The left
hemidiaphragm was elevated. Cross-sectional CT images dem-
onstrated a hypoplastic left lung and an absent left main pul-
monary artery. No evidence of embolic occlusion or surgical
changes was present. Distal intrapulmonary branches of the
left pulmonary artery were visible, and some of these vessels
could be seen communicating across the pleura with bronchial
and intercostal vessels arising from the distal thoracic aorta
(Figures 1-4).

Ventilation perfusion scanning demonstrated absent perfu-
sion of the left lung (Figure 5). Perfusion to the right lung was
normal. The Xenon-133 wash-in images revealed decreased left
lung volume and homogenous filling of the right lung (Figure 6).
There was no abnormal Xenon-133 retention during the wash-
out phase. Based on the Xenon-133 early wash-in phase, the
right lung contributed 68% to ventilation, while the left lung
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Figure 1. Coronal CT of the chest with intravenous contrast in a lung window shows
a hypovascular and hypoplastic left lung. The left hemidiaphragm is elevated.

Figure 2. Transaxial CT of the chest with intravenous contrast in a soft tissue
window shows an absent left pulmonary artery. The main pulmonary artery
measures 3.7 cm, compatible with pulmonary hypertension. The left lung is
hypoplastic, and the mediastinum is shifted to the left. There is no evidence of
chronic pulmonary embolism, obstructing malignancy, or surgical changes. There
are large extrapleural collateral vessels in the left posterior hemithorax.
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Figure 3. Coronal CT of the chest with intravenous contrast in a soft tissue win-
dow shows large, tortuous intercostal arteries in the patient’s left chest wall.

Figure 4. Transaxial CT of the chest with intravenous contrast in a lung window
shows distal branches of the left pulmonary artery that inappropriately com-
municate across the pleura with intercostal arteries. Once again, no proximal
left pulmonary artery is noted. The left lung is hypoattenuating compared to a
plethoric right lung.
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Figure 5. Anterior and posterior technetium 99m macroaggregate albumin perfusion images with a segmental
reference show the complete absence of perfusion to the left lung. Perfusion to the right lung is normal without

evidence of segmental defect.

Figure 6. Xenon-133 wash-in images show decreased left lung volume and
homogenous filling of the right lung. There was no abnormal Xenon-133 retention
during the washout phase (not shown).

The patient’s pulmonologist was informed of the diagno-
sis of unilateral absence of a pulmonary artery (UAPA), and
subsequent examinations were scheduled. Unfortunately, the
patient failed to report for testing and was ultimately lost to
follow-up.

DISCUSSION

UAPA is a rare condition, with an estimated prevalence
of 1 in 200,000 young adults (1). Most commonly, UAPA
occurs in conjunction with cardiovascular abnormalities such
as tetralogy of Fallot or cardiac septal defects, but it can also
occur in an isolated manner (1, 2). Isolated UAPA involves the
right lung in about two thirds of cases (3). Due to embryologic
relationships, UAPA commonly occurs on the side of the chest
opposite the aortic arch (although that was not the case in our
patient) (4). The exact embryologic cause of UAPA is a matter
of debate and is likely different in left- vs. right-sided UAPA. In
both cases, however, altered develop-
ment of a sixth aortic arch segment
is thought to result in a ductal origin
to a pulmonary artery that leads to
the proximal interruption of that ves-
sel when the ductal tissue regresses
at the time of birth (4). Distal intra-
pulmonary branches of the affected
artery usually remain intact and can
be supplied by collateral vessels from
bronchial, intercostal, internal mam-
ANT_REF mary, subdiaphragmatic, subclavian,
or even coronary arteries (5, 6).

Patients with isolated UAPA can
present in a variety of ways. A 2002
review of 108 cases of UAPA revealed
a median age of presentation of 14

years (3). The combination of chest pain, pleural effusion,
and recurrent infections was present in 37% of patients, while
dyspnea or exercise intolerance was present in 40% of patients.

contributed 32%. Based on the geometric mean analysis of
anterior and posterior images, the right lung received 100% of
pulmonary perfusion.
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Pulmonary hypertension was found in 44% of patients that
were tested for the disorder. Hemoptysis occurred in about
20% of patients, and high-altitude pulmonary edema was
seen in approximately 10% of patients (3). Seven deaths were
noted in the case series and included mortality from massive
pulmonary hemorrhage, right heart failure, respiratory fail-
ure, pulmonary hypertension, and high-altitude pulmonary
edema. Only 14 of 108 patients with isolated UAPA were
asymptomatic at the time of their diagnosis and throughout
variable follow-up (3).

At the time of our patient’s presentation, he reported dysp-
nea at rest and exercise intolerance. UAPA could definitely be
a cause of his dyspnea, and it should be noted that his left lung
received 32% of total ventilation on his ventilation perfusion
scan but no detectable perfusion, resulting in a large amount of
dead space. Pulmonary hypertension could also be a cause for
the patient’s dyspnea, and indeed, the patient’s main pulmonary
artery was enlarged, measuring 3.7 cm on his CT pulmonary
angiogram (Figure 2). However, that study showed no signs of
secondary right heart strain. An echocardiogram was ordered
but not performed before the patient was lost to follow-up.
Other possible causes of dyspnea and exercise intolerance in-
clude obesity and deconditioning.

Mechanisms have been proposed for many of the common
sequelac of UAPA. Pulmonary hypertension may result from
blood flow directed away from the absent pulmonary artery
to the remaining pulmonary artery. Increased blood flow in
the contralateral pulmonary artery leads to shear stress on the
endothelium, which results in the release of vasoconstrictive
compounds such as endothelin (7). Chronic vasoconstriction
of the pulmonary arterioles may lead to remodeling that will
cause increased resistance in the pulmonary vasculature and
pulmonary hypertension (7). Patients who have developed pul-
monary hypertension as a result of UAPA may present with
symptoms such as shortness of breath, weight gain, and poor
exercise tolerance. Signs of pulmonary hypertension detected
on exam may include a loud P2, tricuspid insufficiency, or a
parasternal heave. If the pulmonary hypertension has led to
right heart failure, jugular venous distension, peripheral edema,
hepatojugular reflux, and ascites may also be present.

The etiology of recurrent infections observed in patients
with UAPA is likely multifactorial. Lack of arterial blood flow
to the affected lung may result in poor delivery of inflammatory
cells to sites of inflammation and impair ciliary function (5).
In addition, poor blood flow to the affected lung may result
in alveolar hypocapnia, leading to secondary bronchoconstric-
tion and mucous trapping (5). Chronic infection can lead to
bronchiectasis in some patients (5, 8).

Hemoptysis is a potentially serious complication of UAPA.
Hemoptysis appears to be caused by large collateral circulations
that subject venous systems to unusually high pressures. While
hemoptysis can be chronic and self-limited, cases of massive
hemoptysis have been reported in the literature (5, 9, 10).

Diagnosing UAPA can be difficult, but important clues are
present in chest radiographs. The chest radiograph of patients
with UAPA typically shows asymmetric lung fields, with an
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ipsilateral small hemithorax holding a hyperlucent lung (1, 8).
The mediastinum will be shifted towards the affected side, and
the hilar vasculature on that side will be absent or greatly dimin-
ished. The ipsilateral hemidiaphragm may be elevated. Exten-
sive transpleural collateral circulation in the apices of the lung
may mimic tuberculosis by producing an appearance known as
pulmonary pseudofibrosis (1). The contralateral lung may be
hyperinflated beyond the midline and appear plethoric due to
increased blood flow.

When suspicious findings are noted on a chest radiograph,
the diagnosis of UAPA can be definitively made by CT, mag-
netic resonance imaging (MRI), or transthoracic echocardio-
gram. On cross-sectional imaging, the absent pulmonary artery
will typically terminate within 1 cm of its expected origin from
the main pulmonary artery (1). Other findings that may be
noted on CT or MRI include intact peripheral branches of
the pulmonary artery, variable collateral circulation, mosaic
parenchymal changes, and bronchiectasis secondary to recurrent
infections (1, 5, 8).

Transthoracic echocardiogram can also be used to diagnose
UAPA and is advantageous because the examiner can look for
coexisting cardiac malformations at the same time. Angiography
is considered the gold standard for the diagnosis of UAPA but
is invasive and typically unnecessary, unless it is being used as
a preoperative test for a patient who has developed hemoptysis
or severe infection (8). Ventilation perfusion scanning is not
necessary for the diagnosis of UAPA, but if done will show
normal or diffusely diminished Xenon-127 uptake during the
wash-in and equilibrium phase, coupled with absent or greatly
diminished perfusion in the affected lung (1). Xenon washout
typically shows no delay (1).

There is currently no consensus concerning treatment of
patients with UAPA. Some authors have recommended using
serial echocardiography to monitor asymptomatic adults for the
development of pulmonary hypertension (11). Patients who
develop pulmonary hypertension can be treated medically with
vasodilator therapy (3, 7). Alternatively, revascularization of
peripheral branches of the affected pulmonary artery to the
pulmonary hilum can be attempted, and there are reports of
successful revascularization procedures, mostly in the pediatric
population (2, 12, 13). Hemoptysis may be treated with em-
bolization, lobectomy, or pneumonectomy (9, 10). Emboliza-
tion is a relatively safe procedure with few side effects and is
a viable alternative to pneumonectomy in patients experienc-
ing hemoptysis (9). Severe infections may require lobectomy
or pneumonectomy, and any pulmonary surgery in a patient
with UAPA may be complicated by the presence of systemic
collaterals (5).
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