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Proximal interruption of the pulmonary artery:
'Transcatheter embolization for emergent manage-
ment of massive hemoptysis

Bo Liu, MD; Eric J. Monroe, MDj; and Matthew J. Kogut, MD

Transcatheter embolization is the first-line treatment for massive hemoptysis and recurrent intractable
hemoptysis. Proximal interruption of the pulmonary artery is a rare congenital anomaly characterized
by hypertrophy and neovascularity of bronchial and nonbronchial aortopulmonary collaterals; hemop-
tysis complicates a minority of cases. We present a case of unilateral proximal interruption of the left
pulmonary artery associated with a right-sided aorta, presenting in adulthood with hemoptysis. The pa-
tient was managed emergently with bronchial, intercostal, and inferior phrenic artery embolization.

Introduction

Proximal interruption of the pulmonary artery (PIPA) is
a rare congenital anomaly with an estimated prevalence of
1 in 200,000 (1). Since patients can remain asymptomatic
for a long period, the precise prevalence is difficult to estab-
lish. Furthermore, symptomatic PIPA may go unrecognized
due to nonspecific symptoms, including recurrent pulmo-
nary infections, decreased exercise tolerance, and mild
dyspnea on exertion. The incidence of associated pulmo-
nary hypertension is approximately 19-27% (2). Hemop-
tysis 1s a relatively rare presentation of PIPA, complicating
approximately 10-20% of cases (2, 3). Historically, many
symptomatic cases have been managed surgically with
pneumonectomy; little is known about the outcomes of
transcatheter embolization, given the rarity of this entity.
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Case report

A 28-year-old white male presented with coughing and
frank hemoptysis, preceded by a "moist and heavy" sensa-
tion in his chest. Following hemoptysis of approximately
three quarters of a cup, the sputum eventually cleared with
repetitive coughing. He reported similar episodes six
months prior that occurred twice daily for a period of two
weeks. These episodes resolved spontaneously without
medical attention.

Chest radiography upon arrival at a community emer-
gency room showed a right-sided aortic arch, diminutive
left hilum, small left hemithorax, and left-sided rib notch-
ing (Fig. 1). A CT pulmonary angiogram revealed proximal
interruption of the left pulmonary artery and enlarged
systemic collaterals (Fig. 2). Ground glass opacity in the left
lower lobe (not depicted), consistent with pulmonary hem-
orrhage, was also present. The patient remained hemody-
namically stable and was transferred to our institution for
further evaluation and treatment.

Thoracic aortography showed multiple enlarged bron-
chial, intercostal, and phrenic collaterals with significant
neovascularity (Fig. 3a). Selective angiography of these
vessels was then performed with a 5-French diagnostic
catheter. No active extravasation was identified. After sta-
ble, deeper catheterization was achieved with a Progreat
microcatheter (Progreat Microcatheter System, Terumo,
UK), embolization of two left bronchial arteries, the left
eighth and tenth intercostal arteries, and the left inferior
phrenic artery was performed to near stasis with 350-500
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micron polyvinyl alcohol particles (PVA). Angiography of
the seventh and ninth intercostal arteries demonstrated
communication to the anterior spinal artery, preventing safe
embolization of these vessels (Fig. 3b).

The patient tolerated the procedure well, with the excep-
tion of mild, left-sided chest pain. He was discharged one
day after the embolization with near resolution of his he-
moptysis. Four months after the embolization, he endorsed
intermittent cough but no hemoptysis in the interim. There
are no current plans for surgery.

Discussion

The exact pathogenesis of PIPA is unknown but is
thought to be due to a connection failure between the sixth
aortic arch and the pulmonary trunk during embryologic
development (4). It may involve either the left or the right

Figure 1. 28-year-old male with massive hemoptysis and recurrent
intractable hemoptysis. Frontal chest radiograph: Right-sided aortic
arch, diminutive left hilum, small left lung hemithorax, and left-sided
rib notching (white arrows).

pulmonary artery. Although more commonly referred to as
unilateral absence or agenesis of the pulmonary artery, the
term "proximal interruption” has been used interchangea-
bly and emphasizes the preservation of the intrapulmonary
vascular network. PIPA of the left pulmonary artery is fre-
quently associated with other cardiovascular abnormalities
such as Tetralogy of Fallot, right aortic arch, patent ductus
arteriosus, and septal defects—whereas the interruption of
the right pulmonary artery is usually an isolated finding (1).
Regardless of laterality, hypervascularity and hypertrophy
of the systemic collateral blood supply formed by branches
of the bronchial, intercostal, subclavian, or subdiaphrag-
matic arteries lead to vascular ectasia in the bronchial sub-
mucosa (2). The resultant rupture and hemoptysis compli-
cates approximately 10-20% of reported cases, varying
from self-limited to massive with life-threatening pulmonary
hemorrhage (3).

Chest radiography may suggest the diagnosis with an
absent hilar shadow, a small volume of the ipsilateral lung,
and/or ipsilateral rib notching. In cases of hemoptysis, con-
solidation may be present. Cross-sectional imaging and/or
angiography are diagnostic and better characterize the ex-
tent of collateral circulation.

Cases of PIPA complicated by hemoptysis, recurrent
pulmonary infections, or intractable pulmonary hyperten-

Figure 2. 28-year-old male with massive hemoptysis and recurrent
intractable hemoptysis. CT pulmonary angiogram: Right-sided
aortic arch, absent left pulmonary artery, and dilated aortopulmon-
ary collateral arteries.

sion necessitate intervention (2). Although pneumonectomy
with ligation of collaterals or reanastomosis of the periph-
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eral pulmonary artery with the main pulmonary artery is a
more definitive treatment, these major operations carry
significant risks and may not be feasible in the emergent
setting. Transcatheter embolization of aortopulmonary
collaterals, either alone or as an adjunct to surgery, has
shown to be a safe and effective treatment of hemoptysis
related to PIPA in a small number of case reports (5-7).
Fortunately, the literature regarding embolotherapy
technique and outcomes for hemoptysis from other etiolo-
gies 1s more robust (8-10). Absorbable gelatin sponge (Gel-
foam) is widely accessible. However, recanalization does
occur over time, which could result in recurrent hemor-
rhage. Permanent embolics include particles such as poly-
vinyl alcohol (PVA) and spherical agents, liquid agents such
as “glue” (n-butyl-2-cyanoacrylate), and mechanical agents
such as coils. In cases of bronchial artery embolization,
coils should be avoided due to their propensity to occlude
more proximal vessels as well as due to the preclusion of
subsequent embolization in case of recurrent hemorrhage.
Embolization of the bronchial artery and other systemic
collaterals (in the setting of hemoptysis from all etiologies)
has very good outcomes, with immediate technical success
in 73-99% of patients (10). Unfortunately, recurrence is
also relatively common, occurring in 10-55.3% of all pa-
tients embolized (10). Recurrent cases may be managed via
repeated embolization or surgery, depending on the pa-
tient’s status and the underlying etiology of the hemoptysis.
Although the outcomes for transcatheter management for
PIPA in particular are not known, transcatheter emboliza-

Figure 3A. 28-year-old male with massive hemoptysis and recur-
rent intractable hemoptysis. Catheter angiography: Dilated tortuous
bronchial and intercostal arteries arising from a right-sided aortic
arch.

tion should be considered as a treatment modality with or
without surgical intervention, based on the associated
literature.

Proximal interruption of the pulmonary artery is rare,
and hemoptysis complicates only 0-20% of reported cases.
While pneumonectomy has been the definitive treatment
historically, the operation carries significant risks, particu-
larly in the emergent setting. In contrast, transcatheter em-
bolization offers less risk with control of hemorrhage in the
majority of cases, as demonstrated by our patient. Tran-
scatheter management should be considered as a potential
first-line treatment in the majority of cases, although the
long-term outcomes of transcatheter management alone
versus with delayed surgical treatment may warrant further

Figure 3B. 28-year-old male with massive hemoptysis and recur-
rent intractable hemoptysis. Catheter angiography: Spinal artery
communicating with the posterior ninth intercostal artery (arrow).

investigation.
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