Proximal Interruption of the
Pulmonary Artery:
A Case Series
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ABSTRACT

We present a few cases of Proximal Interruption of the Pulmonary Artery, an uncommon developmental anomaly associated with
congenital heart disease. The cases had varied clinical presentations. Chest radiograph showed a hypoplastic lung with an ipsilateral
small hilum on the side of the interruption and hyperinflation of the contralateral lung. Contrast CT confirmed the diagnosis, demonstrating
non-visualization of the left or right pulmonary artery, and other related findings.
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CASE REPORTS demonstrated loss of right lung volume, non-visualization of the
right pulmonary artery and its branches, and collaterals from
Case 1 bronchial and non-bronchial systemic circulation in the subpleural

A seven-year-old boy, presented with recurrent respiratory tract and intercostal spaces [Table/Fig-2b]. There were discrepancies in
infection. The chest radiograph [Table/Fig-1a] showed reduced left  the calibre of the intraparenchymal pulmonary arterial branches in
lung volume, small left hilum, and hyperlucent contralateral lung  the right and left lungs. Right pleural thickening and parenchymal
herniated across the midline. A diagnosis of left pulmonary hypoplasia  scarring were present. AFB smear was negative and sputum culture
was considered initially. Contrast CT thorax confirmed volume lossin  showed multiple gram-positive bacteria. The patient was treated
the left haemithorax with hyperinflation of the right lung [Table/Fig-1b].  with antibiotics and had no haemoptysis at first follow up. He was
There was non-visualization of the entire left pulmonary artery [Table/  advised embolization, if haemoptysis recurred.

Fig-1b], with paucity of pulmonary vasculature, mild bronchiectasis,
subpleural and mediastinal systemic collaterals, pleural thickening
and subpleural scarring [Table/Fig-1c]. The patient underwent
pneumonectomy and the gross specimen showed hypoplastic, pale
looking left lung with a leash of telangiectatic vessels and absent
left pulmonary artery. Microscopy revealed mild bronchiectasis and
interstitial inflammation within the hypoplastic lung.

Case 2
A 27-year-old male patient, with an underlying congenital heart
disease (subaortic VSD, mild aortic regurgitation and mild mitral

regurgitation) diagnosed on eohooardiography, presented with [Table/Fig-2]: (a) Chest radiograph PA view shows loss of right lung volume, with

paucity of vascular markings and right upper zone linear opacities and pleural

haemoptysis of 3 months duration. Chest radiograph [Table/Fig-2a] thickening (thin red arrow). The left lung is hyperinflated with prominent left hilum
showed loss of right |ung volume, with paucity of markings. There (bllue arrovy). (b? Cpntrast enhgnced CT thorax shows loss of r|ght lung volume,

I " dol | thickeni in the righ with non-visualization of the right pulmonary artery. Few systemic collaterals are
were linear opacities and pleural thickening in the right upper zone. seen (blue arrow). Internal mammary artery is larger than on the uninvolved side

The left lung showed increased transradiancy and hyperinflation, (thin red arrow)
with prominence of the left hilum. Contrast enhanced CT thorax

[Table/Fig-3]: (a) Chest radiograph shows volume loss in the left lung, with a mass
in the left upper zone (blue arrow). There is paucity of vascular markings on the
left side. (b) Contrast enhanced CT thorax demonstrated a left upper lobe mass,
occluding the bronchus and invading the mediastinum (blue arrow). Interruption
of the left puimonary artery is seen. Reduced left lung volume and left pleural
[Table/Fig-1]: (@) Chest radiograph PA view shows hypoplastic left lung (blue thickening is seen (red arrow).
arrow), with small left hilum and herniation of the right lung (red arrow). (b) Contrast
enhanced CT thorax shows non-visualization of the left pulmonary artery, with Case 3

volume loss in the left lung (blue arrow). (c) Contrast enhanced CT thorax showed X X

a collateral in the mediastinum, which was seen to arise from the left subclavian A 57-year-old male patient, diagnosed elsewhere to have non-small

artery (blue arrow) cell carcinoma lung, came for a follow up CT after chemotherapy.
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Chest radiograph demonstrated volume loss of the left lung, and a
large mass with a well-defined inferior margin in the left upper zone
[Table/Fig-3a]. Contrast enhanced CT thorax showed a left upper
lobe mass occluding the corresponding bronchus, with mediastinal
invasion. There was complete absence of the left pulmonary artery,
which was not due to vascular invasion by the mass or thrombus
[Table/Fig-3b]. The patient had no symptoms related to interruption
of the left pulmonary artery and the finding was incidental.

DISCUSSION

Proximal Interruption of the Pulmonary Artery is an uncommon
developmental anomaly [1]. It occurs more commonly in association
with a cardiovascular anomaly, than as an isolated entity. In a review
by Pool et al., the isolated form was seen in only 33% of cases
[2], with a prevalence of one in 200,000 [3]. The median age at
diagnosis of isolated interruption of the pulmonary artery is 14 years
(range, 0.1 to 58 years) [4]. The condition is also known as Unilateral
Absence of the Pulmonary Artery (UAPA). Three major reviews of
world literature on this condition have been published between
1962 and 2002 [2,4,5].

“Interruption” is the term preferred to absence of a pulmonary
artery, since the intrapulmonary vascular network is intact [6]. With
pulmonary arterial interruption, intrapulmonary vessels continue to
develop independently and a well-developed pulmonary arterial tree
is present in the lung, with a blind end proximally at the hilum [7].
These vessels receive oxygenated blood through systemic collateral
vessels, such as bronchial, internal mammary, innominate and
subclavian vessels [8,9]. Normally, the lung develops as a bud from
the ventral aspect of the oesophagus, carrying with it blood supply
from the splanchnic plexus surrounding the embryonic oesophagus.
This network of small blood vessels (the post branchial pulmonary
plexus) joins with the proximal limb of the sixth aortic arch. In the
fetus, the proximal portion of the left and right 6™ aortic arch form
the main, right and left pulmonary arteries. Later, the distal portion of
the sixth aortic arch atrophies on the right side and persists as the
ductus arteriosus on the left, which normally closes after birth [10].
[Table/Fig-4] is a schematic representation of the embryological
development of the major neck and thoracic vessels.
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[Table/Fig-4]: Schematic representation of the embryological development of the
major vessels in the neck and thorax

One of the three cases we present had an underlying cardio-
vascular anomaly, known to be associated with Interruption of the
Pulmonary Artery. Harkel et al., in their review of world literature,
found associations with tetralogy of Fallot, septal defects, co-
arctation of the aorta (isolated or in combination with a ventricular
septal defect), subvalvular aortic stenosis, transposition of the great
arteries (isolated or in combination with ventricular septal defect),
pulmonary stenosis, Taussig-Bing malformation and co-arctation,
congenitally corrected transposition, pulmonary stenosis and
scimitar syndrome [4]. Interruption was an isolated anomaly in the
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other two cases. [Table/Fig-5-7] are other cases of pulmonary artery
interruption with associated congenital cardiac anomalies.

The symptomatic patient in our series presented at the age of seven,
with recurrent respiratory infection. The reasons for this are unclear
and include bronchoconstriction as a result of alveolar hypocapnea,
decreased mucociliary clearance and defective delivery of
appropriate inflammatory cells [3]. Most patients are symptomatic,
with recurrent pulmonary infections (37%), dyspnea or limited
exercise tolerance (40%), or haemoptysis (20%) [4]. Haemoptysis is
secondary to ruptured collaterals between systemic and pulmonary
vasculature [11]. Itis usually self-limiting, rarely requiring embolization
or pneumonectomy [4,6]. The reported incidence of pulmonary
hypertension varies from 19% to 44% [2,4].

The asymptomatic patient was detected at the age of 57 years,
while on follow up for carcinoma lung. Asymptomatic patients were
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[Table/Fig-5]: (a) A 5-year-old boy with history of recurrent respiratory tract
infections and poor growth since infancy, with subaortic VSD on ECHO. (a) Contrast
enhanced CT Thorax shows interrupted right pulmonary artery (blue arrow). (b)
Contrast enhanced CT Thorax shows right sided aortic arch (blue arrow) with
separate origins of the right subclavian artery and right common carotid artery
from the aortic arch (small red arrows). (c) Axial and coronal reconstructed images
show the abnormal origin of the left subclavian artery from the proximal descending
thoracic aorta (small red arrow)

[Table/Fig-6]: A 36-year-old man with polycythaemia, pulmonary arterial hyper-
tension and bronchiectasis

(a) Chest radiograph shows volume loss in the right lung with areas of parenchymal
scarring (blue arrow). (b) Contrast enhanced CT Thorax shows interrupted right
pulmonary artery (blue arrow). (c) Contrast enhanced CT Thorax in lung window
shows parenchymal scarring with bronchiectatic changes in the right lung (small
red arrow). (d) Contrast enhanced CT Thorax shows hypertrophied intercostal and
bronchial arteries (small red arrow). (e) Axial and sagittal reconstructed images
demonstrate the patent ductus arteriosus (small red arrows) with dilated main
pulmonary artery (small blue arrow).

[Table/Fig-7]: A 22-year-old woman with nephrotic syndrome, presented with
cerebral venous thrombosis and dyspnoea.
(@) Contrast enhanced CT Thorax shows interrupted right pulmonary artery (blue
arrow). (b) Patent ductus arteriosus is demonstrated on contrast enhanced CT
Thorax (small red arrow). (c) Contrast enhanced CT Thorax shows a thrombus in
the left internal jugular vein (small red arrow).
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often diagnosed incidentally due to an abnormal chest radiograph
[12]. Harkel et al., in a retrospective analysis of 108 cases (between
1978 and 2000) of isolated interruption of the pulmonary artery from
the database of the National Library of Medicine (MEDLINE), found
only 13% were asymptomatic [4].

Chest radiographs of patients with interruption of pulmonary
artery depict ipsilateral volume loss with mediastinal shift, elevated
ipsilateral  haemi-diaphragm, paucity of vascular markings,
hyperinflation and herniation of contralateral lung. Hypolucent, small
lung is attributed to the lung containing fewer and smaller alveoli,
due to low oxygen tension. Inapparent or hypoplastic ipsilateral
hilum, in contrast to prominent contralateral hilum (secondary
to uninterrupted pulmonary artery receiving entire output of right
ventricle) is a consistent finding [6]. Fine reticular opacities seen in
the periphery of the affected lung are due to collaterals between
systemic and pulmonary vasculature and post inflammatory fibrosis.
This can be mistaken for Tuberculosis [13]. Pleural thickening and
rib notching due to collaterals may be seen [6].

A small haemithorax with small hilum on a chest radiograph
may suggest other diagnoses, such as pulmonary hypoplasia,
hypogenetic lung syndrome and Swyer-James-Macleod syndrome.
Hypogenetic lung syndrome is characterized by a scimitar shaped
shadow representing the anomalous draining vein, while Swyer-
James-Macleod syndrome shows a small or normal hyperlucent
haemithorax, and air trapping on expiratory radiographs or CT [14].
Normal caliber of the pulmonary vessels with normal architecture
rules out possibility of interrupted pulmonary artery.

Contrast enhanced CT of the thorax is essential to confirm the
diagnosis, and in particular to differentiate it from pulmonary
hypoplasia. Pulmonary vessel termination may occur at or within 1cm
of the origin. In the cases we present, CT showed complete absence
of right or left pulmonary artery. Small ipsilateral haemithorax with
herniation of contralateral lung was confirmed. Paucity of normal
pulmonary vasculature was striking, and good vascular opacification
delineated bronchial and non-bronchial systemic collaterals in the
mediastinum, intercostals and subpleural regions, as reported [15].
The MPA was normal in dimension in the two cases not associated
with congenital heart disease. In the patient with lung carcinoma,
mediastinal invasion occurred in the region of the AP window, and
could have been misinterpreted as left pulmonary artery invasion.
Other causes of pulmonary hypertension like chronic pulmonary
thromboembolism and Takayasu arteritis involving the pulmonary
circulation would demonstrate thrombotic pulmonary vessels,
increased thickness of vessel wall and caliber variations.

In both cases of isolated interruption of the pulmonary artery in this
series, an unusual finding of interruption of the pulmonary artery on
the same side as the aortic arch was present. The review by Harkel
et al., showed that interruption is more common on the right, seen
in 63% of cases. In this review, in only three of 108 cases, was the
aortic arch on the same side as the absent pulmonary artery [3,4].
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Most of the patients with IPA can remain asymptomatic for a long
time. Patients are symptomatic, with recurrent pulmonary infections
(87%), dyspneaor limited exercise tolerance (40%), or haemoptysis
(20%) [4]. Haemoptysis is usually self-limiting, rarely requiring
embolization or pneumonectomy [4,6].

One of the three patients in our series underwent pneumonectomy.
Harkel et al., in their review found that surgical procedures were
performed in 17% of patients and included pneumonectomy and
revascularization surgeries. The overall mortality rate was 7% [4].

CONCLUSION

When a chest radiograph shows a hypoplastic lung with small
ipsilateral hilum, and contralateral hyperinflation of the lung, in
asymptomatic patients or those with recurrent respiratory infections
or haemoptysis, the possibility of interruption of the pulmonary artery
should be considered. Contrast CT allows concurrent evaluation
of the bronchial tree and lung parenchyma, and differentiates this
condition from pulmonary hypoplasia, hypogenetic lung syndrome,
Swyer-dJames-Macleod syndrome, thromboembolism and arteritis.
CT is diagnostic, and obviates the need for angiography, unless
embolization is required for control of haemoptysis.
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