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【 CASE REPORT 】

Trans-arterial Embolization in a Patient with Unilateral
Absence of Pulmonary Artery: Treatment Success and the

Four-year Prognosis
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Abstract:
Unilateral absence of the pulmonary artery (UAPA) with or without other anomalies in the heart is a rare

congenital malformation. A 55-year-old Filipino woman without a remarkable medical history was admitted

to our hospital for hemoptysis. Contrast-enhanced chest computed tomography revealed the absence of the

left pulmonary artery. Echocardiography and right heart catheterization showed no cardiac malformations or

pulmonary hypertension. We diagnosed her with isolated left-sided UAPA and performed transarterial emboli-

zation of the left inferior phrenic artery. This resolved the hemoptysis, and there was no recurrence during

the four-year follow-up period.
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Introduction

The prevalence of unilateral absence of pulmonary artery

(UAPA) without associated cardiovascular anomalies, or iso-

lated UAPA, ranges from 1 in 200,000 to 300,000 (1). In

these cases, the blood supply to the lungs is through the

systemic circulation, such as bronchial arteries, intercostal

arteries, and internal thoracic arteries (2). Patients with iso-

lated UAPA in adulthood are generally asymptomatic, al-

though they may present with hemoptysis or repetitive respi-

ratory infections that require specific treatments (3-6). How-

ever, there is limited information available on therapeutic

approaches for isolated UAPA.

We herein report the successful treatment of a patient pre-

senting with hemoptysis due to isolated UAPA via transarte-

rial embolization (TAE) of the collateral artery.

Case Report

A 55-year-old Filipino woman was admitted to the hospi-

tal because of bloody sputum and hemoptysis (blood loss of

approximately 70 mL) in the past 2 weeks accompanied by

persistent cough for 1 month. Except for untreated hyperten-

sion, she and her family had no history of cardiopulmonary

diseases. Her blood pressure was 140/80 mmHg, heart rate

was 92/min, respiratory rate was 18/min, and percutaneous

oxygen saturation (SpO2) was 98% under room air breath-

ing. The left rib cage was smaller than the right, and a

physical examination revealed decreased breath sounds in

the left chest. No crackles were heard in the bilateral lung

fields. There were no abnormalities in the peripheral blood

counts or results of coagulation or blood biochemical tests,

including serum brain natriuretic peptide levels.

On admission, chest radiography revealed a smaller size
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Figure　1.　Radiography findings on admission. Chest radiograph (A) showing decreased volume 
and permeability of the left lung. Chest CT (B, C) demonstrating ground-glass opacity in the lingua 
of the left lung and absence of the left pulmonary artery. Three-dimensional chest CT showing the 
dilated and tortuous left inferior phrenic artery (yellow arrow, D) and 6-9th intercostal arteries (yel-
low arrow heads, E), which are running into the left inferior lung field. CT: computed tomography

of the left lung than the right, with decreased permeability

(Fig. 1A). Thoracic computed tomography (CT) revealed

ground-glass opacity in the lingua of the left lung (Fig. 1B),

and contrast-enhanced images demonstrated that the left pul-

monary artery was absent (Fig. 1C). In addition, the left in-

ferior phrenic artery and 6-9th intercostal arteries were di-

lated and tortuous, feeding on the left lower lobe of the lung

(Fig. 1D, E). Selective angiography of the left inferior

phrenic artery showed a contrasting effect on the left infe-

rior lung field (Fig. 2A). Neither an early description of the

pulmonary venous phase nor shunt formation was observed.

Echocardiography and right heart catheterization revealed no

cardiac malformations or pulmonary hypertension; the mean

pulmonary arterial pressure was 21 mmHg, and the pulmo-

nary vascular resistance was 130 dynes/s/cm-5. A broncho-

scopic examination revealed no lesions that might be caus-

ing active bleeding. Therefore, we diagnosed this as a case

of isolated left-sided UAPA, presuming the left inferior

phrenic artery to be the vessel responsible for hemoptysis.

On day 3 of admission, TAE was performed using a gela-

tin sponge, which was prepared by cutting the sponge into

1-mm squares and mixing and crushing it in contrast me-

dium via the pumping method (7-9). The contrast effect of

the pulmonary field disappeared after the TAE of the left in-

ferior phrenic artery (Fig. 2B). Her blood pressure was con-

trolled with an oral calcium blocker. There were no episodes

of hemoptysis or respiratory tract infections during the four-

year period after TAE without further intervention on the

left intercostal arteries.

Discussion

Isolated UAPA is often asymptomatic, but sometimes pre-

sents with hemoptysis or recurrent respiratory tract infec-

tions. Although surgical therapy, TAE, and hemostatic mate-

rials are often considered (10-14), there has been no estab-

lished treatment for symptomatic isolated UAPA. In the pre-

sent case, long-term control of hemoptysis was achieved us-

ing a single TAE procedure.

There have been three reported cases of UAPA that

achieved long-term control of hemoptysis with TAE: two

men, 37 and 40 years old, who were treated with coil em-

bolization (13), and a 31-year-old man for whom non-

spherical polyvinyl alcohol particles were used for treat-

ment (14). However, most patients with hemoptysis due to

UAPA who are treated with TAE suffer relapse. According

to a systemic review of 65 adult patients with isolated

UAPA, TAE was performed in 6 patients, and 5 of them
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Figure　2.　Angiography before and after trans-arterial embolization. (A) Selective angiography for 
the left inferior phrenic artery showing a stain on the left inferior pulmonary field. (B) Following 
embolization of left inferior phrenic artery, the abnormal stain of the pulmonary field disappeared.

(83%) were eventually treated with pneumonectomy (4).

These experiences suggest that treatment strategies for

UAPA need to be developed with the understanding that

there is a high risk of recurrence.

To successfully treat UAPA with TAE, it is important to

correctly identify the responsible artery. In the present case,

both the left inferior phrenic artery and intercostal arteries

were dilated on contrast-enhanced CT. We therefore planned

a two-stage approach - first to the left inferior phrenic artery

and then to the intercostal arteries - to minimize the risk for

pulmonary infarction. As the hemoptysis was completely

controlled with the first embolization of the left inferior

phrenic artery, a further evaluation and embolization of the

intercostal arteries were not performed.

Although several materials have been used for vascular

embolization, including gelatin sponge, coils, n-butyl

cyanoacrylate, and polyvinyl alcohol particles, no consensus

concerning the embolization materials has been reached.

Coils are a powerful and permanent embolic material; how-

ever, embolization of the proximal arteries by coils may in-

duce the development of a more distal and fragile collateral

blood supply (15). N-butyl cyanoacrylate is also a perma-

nent embolization material, but we avoided its use in this

case because of the risk of infection that could have arisen

due to tissue necrosis (16, 17). Particulate embolic materials,

such as gelatin sponge and polyvinyl alcohol particles, are

useful in overcoming these drawbacks. Gelatin sponge parti-

cles injected through a catheter are carried distally via the

arterial bloodstream and then trapped in the vessels where

blood clotting gradually takes place under the blood flow

blocked by mechanical obstruction. This hemostatic ability

of the gelatin sponge is almost equivalent to that of the fi-

brin (18). Other reports suggest that embolization with a

gelatin sponge may cause permanent blockage of blood ves-

sels due to the development of granulomatous vasculitis-like

lesions (19, 20). However, temporary embolic materials have

some disadvantages, such as the risk of reopening, which

may lead to hemoptysis recurrence (21). In particular, when

performing TAE with a gelatin sponge, it is difficult to

gauge how far the catheter should be advanced toward the

target and how small the embolic material should be split

for administration. Thus far, the choice and use of embolic

agents has been based on personal experience and expertise,

with the understanding of the properties of each agent along

with the anatomical and histological changes varying among

cases (22).

Conclusion

We encountered a case of isolated left-sided UAPA that

was successfully treated with selective TAE of the left infe-

rior phrenic artery using a gelatin sponge, with the symp-

toms remaining under control for four years. There have

only been a few reports concerning the long-term prognosis

of UAPA after TAE, and further research is needed to estab-

lish the most appropriate treatment approach.
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