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Abstract

expanded enough to fill the dead intrathoracic space.

Background A unilateral absence of the pulmonary artery (UAPA) is a rare congenital anomaly, which in most
patients is associated with congenital cardiovascular abnormalities. Some patients with UAPAs do not have associated
cardiovascular abnormalities, called isolated UAPA. Patients with isolated UAPA generally have a mild clinical course
and may not be diagnosed until adulthood, but repeated complications such as infections may make surgery difficult.

Case presentation A 34-year-old female patient with isolated right UAPA was referred to our hospital with a com-
plaint of fever. Chest radiography and computed tomography showed an infectious cavity in the right upper lung.
Surgery was scheduled for the patient; however, her preoperative condition needed to be optimized. She was evalu-
ated for pulmonary hypertension and the collateral arteries were mapped out, and a waiting period after treatment
of infection was set to avoid perioperative intrathoracic infections. Resection of the infected bulla was performed
without any complications. No recurrence of infection was observed two years post-operatively. The residual lung

Conclusions This report suggests the importance of adequate preoperative evaluation and perioperative manage-
ment for patients with isolated UAPA who require surgical resection.
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Background

A unilateral absence of the pulmonary artery (UAPA) is a
rare congenital anomaly, which in most patients is asso-
ciated with congenital cardiovascular abnormalities [1].
However, some patients with UAPA do not have associ-
ated cardiovascular abnormalities, called isolated UAPA.
These patients generally have a mild clinical course and
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may not be diagnosed until adulthood [2, 3]. Isolated
UAPA in adults is a rare condition commonly associ-
ated with bullous lung changes and bronchiolitis, which
sometimes requires surgical management due to hemop-
tysis and recurrent pulmonary infections [4]. Collaterals
are well-developed, and pulmonary hypertension is often
present in 44% of patients with UAPA [5]. Moreover, 35%
of adult patients with UAPA have a recurrence of res-
piratory infections. Thus, intrathoracic adhesions are to
be expected. Therefore, surgery should be planned care-
fully to prevent perioperative complications. Herein, we
report a case of UAPA with an infected bulla, which has
never been reported. The patient underwent resection of
the inflected bulla with no complications due to thorough
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preoperative evaluation along with the surgical technique
and method used to obtain infection control.

Case presentation

A 34-year-old female patient was referred to our hospi-
tal with a complaint of fever. She was diagnosed with an
infectious lung cavity in the right upper lung on chest
radiography and computed tomography (CT) (Fig. 1A
and B). She was previously diagnosed with isolated
UAPA, in which her entire upper right lobe was cystic,
was regularly followed up at another hospital, and had
been asymptomatic and healthy until this consultation
(Fig. 1C and D).

The patient was treated with three types of antibiot-
ics: ampicillin and sulbactam for 4 days, tazobactam and
piperacillin for 10 days, and carbapenem for 10 days with
no improvement in her symptoms or serum infective
markers. On the 23rd day after the start of treatment, the
patient coughed up a large amount of green sputum, after
which a rapid decrease in the fluid level in the infected
cavity was observed on chest radiography (Fig. 2). The
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patient’s condition gradually improved, and she was dis-
charged 35 days after admission.

The patient was breastfeeding and had a high risk of
recurrence and refractory UAPA infection; therefore,
we planned for preventative surgical management. Sev-
eral preparatory steps were taken to ensure the safety of
the procedure. Firstly, a contrast-enhanced CT scan was
obtained to evaluate the collateral arteries. There were
multiple collateral arteries in the chest wall, diaphragm,
and mediastinum. Bronchial arteries branching from the
descending aorta were detected around the main right
bronchus and pulmonary veins (Fig. 1E and F). Secondly,
her cardiac function, including the presence of pulmo-
nary hypertension, was assessed to be normal. Thirdly,
given that active pulmonary infection is a risk factor for
postoperative infectious complications such as empyema,
we closely followed up with the patient for 5 weeks after
discharge, during which the tests for infection assess-
ment were normal (Fig. 2).

We performed a two-port video-assisted thoracic
surgery with 6- and 1-cm port sites. Although severe

Fig. 1 Perioperative imaging. A Chest radiography showing the fluid collection in one of the right lung bulla. B Computed tomography (CT)
showing the cavity with the fluid collection and inflammatory changes around the cavity, suggesting an infection. C, D A contrast-enhanced
CT scan confirming the absence of the right pulmonary artery. E, F Collateral arteries are shown to have developed from the bronchial arteries

to the aortic arch
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Fig. 2 Chart of the body temperature, blood tests, and treatment course. After admission, three types of antibiotics were administered. The body
temperature, white blood cell (WBC) count, and C-reactive protein levels did not improve until 3 weeks, and the length of hospitalization was 5
weeks. The surgery was performed 5 weeks after the discharge when tests for infection were normal to reduce adhesions and lung inflammation

Fig. 3 A Intraoperative findings of the bullae resection. Several collateral arteries from the chest wall were flowing into the lung, making
adhesiolysis difficult. B Both the infectious bulla and the giant bulla attached to it were resected. We opened the giant bulla to confirm

the boundary with normal lung tissue from inside the bulla and resected the bulla using a stapler via video-assisted thoracic surgery. The dead
intrathoracic space in the right thoracic cavity remained after the surgery. The remaining lung gradually expanded without the appearance of new
bullous change with the resolution of the dead space (C, D 3 and 6 months later, respectively)
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adhesions with numerous collateral arteries from the
chest wall made the surgery difficult (Fig. 3A), the resec-
tion of the infected bulla was performed successfully
with a blood loss of 261 ml and a surgical time of 4 h.
The bleeding mainly occurred from the chest wall during
the adhesiolysis and could be controlled by coagulation.
Although we did not want to leave a large dead space
(Fig. 1A), we had to resect both the infected and nonin-
fected bullae because of the adhesions between the two
cavities (Fig. 3B). The patient was discharged five days
post-operatively without any complications and showed
no recurrence of infection for two years. The intratho-
racic dead space in the right thoracic cavity remained
immediately after the surgery; however, the remaining
part of the lung gradually expanded, and the dead space
almost disappeared (Fig. 3C and D, 3 and 6 months post-
operatively, respectively).

Discussion

Most cases of UAPA are symptomatic from birth or early
childhood, but approximately 30% remain asymptomatic
until adulthood [6]. Symptoms include recurrent infec-
tions and bloody sputum. Some develop hemoptysis
and infections that require surgical management [7, 8].
In addition, the affected lung is hypoplastic due to the
absence of the pulmonary artery, resulting in bronchi-
ectasis and cystic changes, leading to infection of these
cysts or the development of pneumothorax, requiring
surgery [4]. There are some reports of lung cancer asso-
ciated with UAPA [9]. Thoracic surgeons are usually the
ones tasked to operate on patients with UAPA.

There are many things to be aware of when operat-
ing on a patient with UAPA: Firstly, the development of
collateral arteries in the affected lung. Various arteries,
such as the bronchial, inferior diaphragmatic, internal
thoracic, intercostal, and coronary arteries, have been
reported as sources of inflow to the collateral arter-
ies in UAPA [6]. Surgery must be performed with care
because intraoperative injuries of the collateral arteries
may be critical [1, 2]. Secondly, surgeons should be aware
of the possibility of intrathoracic adhesions. Repeated
infections often result in severe adhesions, and the pro-
cess of removing adhesions while addressing the collat-
eral arteries is extremely challenging. Thirdly, the risk of
pulmonary hypertension, which is reported to occur in
approximately 28% of adults with UAPA, should be con-
sidered [10]. Patients with pulmonary hypertension are at
risk of severe perioperative complications; thus, preop-
erative evaluation of pulmonary hypertension is essential
for patients with UAPA.

In this patient, collateral arteries were thoroughly
investigated preoperatively. The collateral arteries were
present in all directions from the mediastinum and chest
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wall and were expected to require careful surgical manip-
ulation. Therefore, we avoided excessive debridement
and performed partial resection of the infected bulla to
prevent bleeding. Moreover, by minimizing resection to
eliminate the dead space and controlling the infection
sufficiently before surgery, empyema and intrapulmonary
infection could be prevented. Although infected bulla in
UAPA patients is extremely rare, we may have the oppor-
tunity to perform surgery for UAPA patients to prevent
recurrent pulmonary infections. In such cases, the afore-
mentioned surgical techniques may provide favorable
outcomes.
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