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Case report: Unilateral pulmonary
artery agenesis and Kommerell’s
diverticulum in 1-year old girl
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Background: Unilateral pulmonary artery agenesis (UPAA) and Kommerell’s
diverticulum (KD) are two rare embryologically unrelated congenital vascular
malformations rarely diagnosed in children. This is the first report of our
knowledge of the unique combination for a child as patients are at a high risk of
pulmonary hypertension and rupture of the diverticulum. Our aim is to present
the case of a pediatric patient with UPAA and KD with the short literature review
and to highlight the importance of early diagnostics of rare congenital vascular
malformations.
Case report: A 1-year-old girl presented to the emergency department with
prolonged cough and variable wheezing. A hypoplastic left lung was suspected
in the radiographic image of the chest. A transthoracic echocardiogram revealed
absence of the left pulmonary artery and right arch of aorta and anomaly of
subclavian arteries was suspected. The diagnosis was confirmed by computed
tomography scans of the chest that demonstrated elongation of the aorta and
an aberrant right subclavian artery with KD, as well as absence of the left
pulmonary artery. The patient is being followed up for the development of
pulmonary hypertension and compression of vascular structures to the airways
as well as any indications for surgical intervention because of the KD.
Conclusions: UPAA and KD are two very rare congenital vascular anomalies
usually diagnosed in adults. A high risk of pulmonary hypertension and rupture
of diverticulum is noted for adult patients. This case provides us with an
exclusive possibility to follow up a patient with an extremely rare combination
of the two vascular anomalies with insufficiently known future complications
and outcomes.
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1. Introduction

A combination of the vascular malformations unilateral pulmonary artery agenesis

(UPAA) and Kommerell’s diverticulum (KD) is unique as patients are at a high risk of

pulmonary hypertension and rupture of the diverticulum (1–3). We report a case of a

pediatric patient with post-viral prolonged wheezing who was diagnosed with UPAA and
Abbreviations

Ao, aorta; AsA, ascending aorta; CT, computed tomography; DA, descending aorta; KD, Kommerell’s
diverticulum; MRI, magnetic resonance imaging; PA, pulmonary artery; RPA, right pulmonary artery;
UPAA, unilateral pulmonary artery agenesis.
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KD. To the best of our knowledge, this is the first report of such a

double malformation diagnosed in a pediatric patient.
2. Case description

A 1-year-old girl presented to the emergency department with

cough and variable wheezing, which started as an upper respiratory

tract infection and persisted for two weeks after the other

symptoms of the infection had resolved. She was otherwise

healthy. No specific details of the personal or family history were

clarified. The patient did not have tachypnea or tachycardia;

pulse oximetry was normal on room air, but she had mild to

moderate wheezing, expressed mainly during physical activity
FIGURE 1

Chest radiograph image: decreased volume of the left lung, shifting of
the mediastinum to the left, enlargement of the right lung hilum.

FIGURE 2

A transthoracic echocardiogram: (A) color Doppler flow not registered in the
subclavian arteries.
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and not observed during sleep. Lung auscultation revealed

bilateral crackles and variable, high-pitched, whistling sounds

during exhalation. No other pathological findings were noted on

clinical examination. Inhaled salbutamol was ineffective. Chest

radiographs showed a decreased volume of the left lung, shifting

of the mediastinum to the left, and enlargement of the right lung

hilum (Figure 1).

The patient was admitted to the pediatric department for

further diagnostic approach. Wheezing persisted for two days

and subsided without any specific treatment. A transthoracic

echocardiogram revealed absence of the left pulmonary artery,

and right arch of aorta and anomaly of subclavian arteries was

suspected (Figure 2). No other congenital heart defects or signs

of pulmonary hypertension were noted. The diagnosis was

confirmed by computed tomography (CT) scans of the chest that

demonstrated elongation of the aorta and an aberrant right

subclavian artery with Kommerell’s diverticulum (KD)

(Figure 3A), as well as absence of the left pulmonary artery

(Figure 3B), with a hypoplastic upper lobe of the left lung.

Atypical vascular branches dividing from the aorta and forming

the vasculature of the left lung were also visible (Figure 3C,

Supplementary File S1). The mediastinum was slightly shifted to

the left. We suspect that atypical vascular branches are

aortopulmonary collaterals. Flow supply through ductus

arteriosus to the atypical hilar segment of left pulmonary artery

could be suspected as well but only angiography could specify

the exact anatomy of those branches. We clarified that there is

no compression to the airways of vasculature structures during

bronchoscopy.

The patient is being followed up for the development of

pulmonary hypertension and compression of vascular structures

to the airways as well as any indications for surgical intervention

because of the KD. Angiography is planned in the future to

determine the exact position of the left lung arteries. During

follow-up period, the patient had mild COVID-19 infection and
left pulmonary artery; (B) suspected right arch of aorta and anomaly of
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FIGURE 3

(A) Chest CT angiography scan, coronary reconstruction: elongation of the aorta and an aberrant right subclavian artery with KD; (B) chest CT angiography
scan: absence of the left pulmonary artery; (C) chest CT angiography reconstruction: atypical vascular branches dividing from the aorta and forming the
vasculature of the left lung; Abb.: Ao, aorta; AsA, ascending aorta; DA, descending aorta; PA, pulmonary artery; RPA, right pulmonary artery; star, abberant
right subclavian; triangle, left subclavian artery; grey arrow, KD; black arrow, atypical branch; white arrow, anomalous left lung vascular bundle.
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was successfully treated at home. No specific changes were

observed in the x-ray images.
3. Discussion

Unilateral pulmonary artery agenesis (UPAA) is a rare

congenital anomaly with a prevalence of 1 in 200,000 patients

(1–3). It occurs during the development of the ventral bud of the

sixth aortic arch on the affected side and is usually associated

with other cardiovascular anomalies (1–4). KD is the dilation of

the left or right aberrant subclavian artery; its prevalence variates

between 0.05% and 2% in the population (5–7). It is considered

to result from incomplete regression of the fourth pharyngeal

arch artery (5). Various types of KD have been reported in the

literature (5, 7, 8). A vascular anomaly with an aberrant right

subclavian artery has been reported as a rare type of KD, but KD

in combination with left UPAA is particularly rare and there are

just a few adult cases published so far (2, 8, 9). We report a case

of a pediatric patient with these two rare vascular anomalies.

Left-sided UPAA is usually diagnosed during the first year of

life, owing to its association with significant cardiovascular

anomalies. Right-sided agenesis of the pulmonary artery is

usually seen as an isolated anomaly (3). Therefore, patients

without other significant anomalies can survive until adulthood

without symptoms, which is the reason for the late diagnosis of

UPAA. Dyspnea, limited exercise tolerance, recurrent pulmonary

infections, and hemoptysis are the most common symptoms

observed in adult patients with UPAA (1, 2, 4). Pulmonary

hypertension develops in 19%–44% of adult patients and reduces

long-term survival (1, 2, 10). There are no studies on the

predicted development time of pulmonary hypertension because

of late diagnosis and the inability to follow up these patients. KD

is also asymptomatic in the majority of cases (2, 5, 6). Once in a

while, wheezing and dysphagia could be observed because of

compression of the mediastinal structures in middle-aged

patients (3, 6). In our case, wheezing started together with the

signs of a viral infection but because of the prolonged course of

wheezing the compression of the airways was suspected.
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However, according to the chest CT scans, there was no

compression of the airways yet. In addition, no signs of

pulmonary hypertension were observed.

Heart and mediastinal displacement, ipsilateral elevation of

the diaphragm, and contralateral hyperinflation are observed on

chest radiographs in patients with isolated UPAA, whereas KD

can only be diagnosed after chest CT or magnetic resonance

imaging (MRI) (1, 3–6). Similar abnormalities of UPAA on

chest radiography were observed in our patient. An abnormal

x-ray scan led to a detailed examination. A transthoracic

echocardiogram revealed the absence of the left pulmonary

artery and was suspicious for malformations of the aortic arch

vessels. Other researchers also reported cases of asymptomatic

UPAA incidentally suspected after abnormal findings in the

chest x-ray image (3, 4). A contrast-enhanced chest CT scan

was sufficient to confirm the diagnosis of left UPAA, and it

enabled us to detect an asymptomatic, extremely rare type of

KD (1, 3, 4). Chest MRI or ventilation-perfusion scintigraphy

can also be used to diagnose UPAA (1).

There is no specific treatment for asymptomatic UPAA,

whereas KD can be treated surgically (1, 5–7, 11). Some authors

suggest surgical treatment for asymptomatic KD larger than 5 cm

(or even 3 cm), while others advocate that all KD should be

surgically treated, regardless of size (3, 5–7, 11). It is noted, that

there is no data about surgical options in asymptomatic infants

and children and all reported surgical treatment cases are about

adult patients. Undoubtedly all patients with symptomatic KD

should undergo surgery. Sildenafil is recommended for the

treatment of pulmonary hypertension (10). Also, patients with

UPAA and pulmonary hypertension should undergo surgical

reconstruction and pulmonary artery rehabilitation (12).

Pulmonary angiography and embolization can be performed in

patients with hemoptysis because of the chronically

hyperperfused vessels on the contralateral side of the UPAA (1,

4, 13). The lung without a pulmonary artery usually plays a

minor role in gas exchange, and pneumonectomy could be

suggested in the future (1–4). Our patient had not yet undergone

surgical treatment. She is currently on follow-up for possible

dilation of the KD and signs of pulmonary hypertension.
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4. Conclusions

UPAA and KD are two rare, embryologically unrelated

congenital vascular anomalies usually diagnosed in adults.

Careful consideration of abnormal findings in chest x-ray lead us

to detailed investigation and early diagnosis of two rare vascular

malformations. Both anomalies can be assessed with chest CT

scans, while chest MRI can also be used for diagnostic purposes

without radiation. There is no consensus on the treatment or

follow-up recommendations, especially for pediatric patients.

Each patient has to be managed individually. This case provides

us with an exclusive possibility to follow up a patient with an

especially rare combination of the two vascular anomalies with

insufficiently known future complications and outcomes.
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