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Pulmonary artery aneurysm protruding into the bronchus as an endobronchial mass: A case report
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Abstract
BACKGROUND
Pulmonary artery (PA) aneurysms are usually diagnosed radiographically and present as small or large lesions resembling inflammation or a neoplasm on chest radiography. It has rarely been reported as an endobronchial mass.

CASE SUMMARY
We report the case of a 64-year-old man who presented with recurrent hemoptysis. Bronchoscopy revealed a tumorous protrusion blocking the right middle lobe bronchus, which was confirmed to be a PA aneurysm using endobronchial ultrasound bronchoscopy and computed tomography angiography.

CONCLUSION
Although endobronchial PA aneurysms are rare, bronchoscopists need to add this lesion to the list of endobronchial masses for which a biopsy is to be assiduously avoided.
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Core Tip: Pulmonary artery (PA) aneurysms usually present as small or large lesions resembling inflammation or a neoplasm on chest radiography. It is rarely reported as an endobronchial mass. We report a case of a tumorous protrusion blocking the right middle lobe bronchus, which was confirmed to be a PA aneurysm by endobronchial ultrasound bronchoscopy and computed tomography angiography. Although endobronchial pulmonary arterial aneurysm is rare, bronchoscopists need to enhance their awareness and vigilance of this lesion in order to avoid the disastrous consequences caused by improper biopsy.

INTRODUCTION
Pulmonary artery (PA) aneurysms are uncommon but often lethal abnormalities of the pulmonary vasculature. The clinical presentation of a PA aneurysm ranges from a silent incidental finding on imaging to severe hemoptysis[1]. Generally, most cases of PA aneurysms are diagnosed radiographically and present as small or large lesions resembling inflammation or neoplasms on chest radiography[2]. Here, we report a rare case of a PA aneurysm diagnosed using a combination of endobronchial ultrasound (EBUS) bronchoscopy and chest computed tomography angiography (CTA), in which the PA aneurysm protruded into the bronchus as an endobronchial mass that blocked the airway lumen.

CASE PRESENTATION
Chief complaints
A 64-year old male patient was admitted to our hospital due to intermittent hemoptysis for 2 wk.

History of present illness
The patient experienced severe episodes of massive hemoptysis without any premonitory symptoms, with a total blood loss of approximately 400-500 mL. Except for a slight cough, no other symptoms, such as fever, sputum production, or chest pain were observed. Before admission, the patient was treated with antibiotics and hemostatics at another hospital. However, the patient’s clinical symptoms were not completely resolved.

History of past illness
The patient had no significant past medical or surgical history.

Personal and family history
The patient had no significant personal or family history.

Physical examination
At our hospital, the patient’s vital signs were normal and stable. Pulmonary auscultation revealed moist rales in the middle and lower field of the right lung.

Laboratory examinations
Laboratory tests were unremarkable except for a hemoglobin concentration of 109 g/L (normal 115-150 g/L) and D-dimer 0.69 μg/mL (normal 0-0.5 μg/mL).

Imaging examinations
High-resolution computed tomography of the chest revealed partial exudation and consolidation of the right lung. Flexible bronchoscopy was performed to confirm the diagnosis, which showed a smooth-surfaced, flesh colored and tumorous protrusion completely blocking the right middle lobe of the bronchus (Figure 1A). Subsequently, EBUS bronchoscopy was performed to detect the mass, only to find a hypoechoic vascular lesion with a color Doppler flow signal (Figure 1B), suggesting a vascular abnormality of the bronchus. Therefore, the endobronchial biopsy was discontinued because the irritation caused by the biopsy procedure may have caused massive bleeding. CTA of the chest was also performed and revealed a right middle lobe PA aneurysm protruding into the right middle lobe bronchus (Figure 2). 

FINAL DIAGNOSIS
PA aneurysm.

TREATMENT
The patient underwent a right middle lobectomy.

OUTCOME AND FOLLOW-UP
The postoperative course was uneventful, and hemoptysis did not recur after the surgery. The patient was discharged on the seventh postoperative day.

DISCUSSION
PA aneurysms are rare and their prevalence has been estimated to be 1 in 14000 based on the findings from 109571 autopsies conducted at the Mayo Clinic[3]. Currently, PA aneurysms are categorized based on their etiology. PA aneurysms secondary to congenital heart disease have been most frequently reported, with patent ductus arteriosus, ventricular septal defect and atrial septal defects being the most frequently described causes. In addition, PA aneurysms caused by infectious diseases, such as mucormycosis, tuberculosis, and syphilis, have also been reported. PA aneurysms may also occur secondary to pulmonary hypertension, autoimmune diseases or vasculitis. Finally, PA aneurysms with no clear cause were considered idiopathic[4-6]. Generally, PA aneurysms are less often clinically evident and are usually diagnosed based on chest radiographs or at autopsies[7]. Some patients with PA aneurysms may experience shortness of breath, coughing or chest pain[8]. Hemoptysis may imply that an unstable PA aneurysm erodes the airway mucosa[9]. Spontaneous PA aneurysm rupture is rare but is, when it occurs, often a catastrophic complication of massive hemoptysis. Most PA aneurysms appear to rupture into the alveolar parenchyma and do not impinge directly on the bronchus, and they are rarely detected by bronchoscopy[4]. Here, we report a rare condition in which a PA aneurysm protruded into the bronchus as an endobronchial mass that blocked the airway lumen, providing clinical implications for the differential diagnosis and management of endobronchial lesions.
Although the incidence of tumor-like vascular malformations of the bronchus is low, it is highly risky and making the differential diagnosis from a solid endobronchial mass is extremely important. Inappropriate interventions, such as biopsy or fine-needle aspiration of vascular lesions, can have devastating consequences, and in some cases, lead to massive intra-pulmonary bleeding and even death[7,10]. Among the vascular malformations of the bronchus, there are relatively more reports of Dieulafoy's disease[11]. There are even fewer reports of PA aneurysms presenting as endobronchial masses, which rarely protrude into the airway lumen. Two studies described such a condition and both cases were initially misdiagnosed as solid lung masses on conventional imaging[7,12]. Conventional bronchoscopy alone was ineffective. In one case, the lesion was described as a smooth, orange-red intrabronchial mass that protruded into the airway lumen. The signs suggestive of a vascular region, such as a pulsating sensation, and tortuous blood vessels within the submucosa, were absent. Fine needle aspiration biopsy was subsequently performed, resulting in brisk massive hemorrhage[7]. In another case, an endobronchial mass was diagnosed as a PA aneurysm using a convex probe EBUS bronchoscope. Invasive interventions, such as endobronchial biopsies, have been avoided[12]. In the present case, the endobronchial mass was diagnosed as a PA aneurysm using EBUS. Thus, as a useful tool to differentiate vascular from solid endobronchial masses, the EBUS bronchoscope helps to avoid potentially disastrous interventions.
However, we must also mention that intervention techniques like EBUS may not be available in all health care settings. Therefore, it is important to distinguish vascular lesions from solid masses using conventional methods, such as conventional bronchoscopy. In the case reported by Lerner and Riker[12], the endobronchial PA aneurysm presented as a flesh colored and hypervascular lesion. Following continued examination for several circulatory cycles, the lesion was observed to be pulsatile, and its size changed in synchrony with the patient’s pulse[12]. In another case, the PA aneurysm presented as a smooth, orange-red endobronchial mass with a plexiform red pattern, protruding into the airway lumen[7]. In our case, the endobronchial mass had a smooth-surface, was, flesh colored and hypervascularized. Fluoroscopy may show a pulsation within the lesion, known as Pezzi`s sign[3]. All the bronchoscopic appearances could provide bronchoscopists with implications for the endobronchial vascular lesions, in which a biopsy should be assiduously avoided. 
Endobronchial vascular malformations, such as endobronchial PA aneurysms, are so rare that they are often not included in the differential diagnoses and are usually missed on plain CT scan. In cases of recurrent unexplained hemoptysis, where chest CT shows no abnormalities, these types of diseases should be considered, and it is necessary to perform CTA. CTA is relatively non-invasive and can effectively identify abnormalities in the vasculature. This case report was confirmed using CTA. Our case emphasizes the importance of CTA for unexplained hemoptysis.

CONCLUSION
In conclusion, we report a rare endobronchial PA aneurysm, notable for its mimicry of an endobronchial solid mass. Although pathological vascular conditions are extremely rare, they may result in massive hemorrhage with a possibly fatal outcome. Therefore, bronchoscopists must enhance their awareness and vigilance of this lesion to avoid the disastrous consequences of improper biopsy. CTA and EBUS are useful tools for confirming the diagnosis of PA aneurysms and may help avoid inappropriate invasive interventions.
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Figure Legends
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Figure 1 Bronchial examination. A: Endobronchial lesion visualized under conventional bronchoscopy. It revealed a round, smooth-surfaced mass and flesh colored tumorous protrusion completely blocking the right middle lobe bronchus; B: Endobronchial ultrasonography revealing a vascular lesion.
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Figure 2 Computed tomography angiography confirming a pulmonary artery aneurysm in the right middle lobe.
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