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Endoscopic resection of bronchial mucoepidermoid carcinoma in a young adult man: A case report and review of literature
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Abstract
BACKGROUND
Primary tracheobronchial mucoepidermoid carcinoma (MEC), derived from salivary mucus glands, is an uncommon neoplasm in adults. At present, surgery is still the preferred treatment for adult bronchial MEC, although it may cause significant trauma and loss of lung function. Here, we report a patient with endobronchial MEC who received the interventional bronchoscopic therapy to remove the neoplasm and no recurrence occurred during follow-up.

CASE SUMMARY
A 28-year-old man was admitted to our unit with mild hemoptysis for 3 d. Physical examination did not show any abnormal signs, and the serological indexes were all in the normal range. Chest computed tomography (CT) indicated an intraluminal nodule in the bronchus intermedius with homogeneous density and a well-defined margin. Upon fiberoptic bronchoscopy, an endobronchial pedunculated polypoid was discovered without submucosal involvement. As the neoplasm was confined to the bronchus, interventional bronchoscopy was performed to remove the mass by high-frequency electric knife and laser resection. Tissue was sampled and histopathological examination confirmed the diagnosis of low-grade MEC. As the proliferation index was low, no further treatment was given. During 2 years of follow-up, the patient’s condition was good and no relapse was discovered under fluorescence bronchoscopy or CT scan.

CONCLUSION
Interventional bronchoscopy can be considered for treatment of low-grade bronchial MEC, with few complications and preserved lung function. 
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Core Tip: At present, surgery is still the mainstay of treatment for primary pulmonary mucoepidermoid carcinoma (MEC), although it will cause significant trauma and loss of lung function. We report a case with MEC in the bronchus intermedius who received interventional bronchoscopy to remove the mass successfully. Our results indicate the effectiveness and safety of the interventional bronchoscopic therapy in the treatment of low-grade bronchial MEC.

INTRODUCTION
Primary pulmonary mucoepidermoid carcinoma (MEC) is a rare airway tumor of salivary glands in adults, constituting only 0.1%-0.2% of primary lung malignancies[1]. MECs are characterized by a combination of intermediate cell types with myxopoiesis, a gland, and squamous epithelial cells and are classified based on histology into low- and high-grade groups[2]. The treatment of pulmonary MEC is usually surgical by traditional resection, sleeve lobectomy, or pneumonectomy performed with an open or video-assisted technique. For low-grade MEC, surgical resection is considered the first-line treatment, which can lead to complete recovery and excellent prognosis[3,4]. However, for tracheobronchial patients whose tumors are in the large airways, surgical resection may inevitably impair lung function and cause considerable trauma, which make the treatment challenging. Recently, interventional bronchoscopic therapy has attracted considerable attention in the treatment of bronchial MEC because of its few complications and preservation of lung function[5,6]. 
We present a 28-year-old male patient with symptom of hemoptysis, whose computed tomography (CT) showed a mass in the bronchus intermedius. Interventional bronchoscopic therapy was performed to eradicate the neoplasm successfully. The patient was eventually diagnosed with low-grade MEC and no further treatment was given. At 2 years of follow-up, he showed no recurrence. A literature review of the application of interventional bronchoscopic therapy in the treatment of MEC is also provided.

CASE PRESENTATION
Chief complaints
A 28-year-old man with mild hemoptysis for 3 d came to our unit in April 2020. 

History of present illness
The symptoms started 3 d ago, once or twice daily. The patient denied cough, chest pain, fever or respiratory distress. 

History of past illness
The patient had normal growth and no previous hemoptysis. 

Personal and family history
The patient had no history of smoking, allergy or specific disease. He had no family history of tumor.

Physical examination
The physical examination did not show any abnormal signs. 

Laboratory examinations
Routine blood tests indicated normal counts of white blood cells, neutrophils, hemoglobin and platelets. The tumor markers including carcinoma embryonic antigen (CEA) (1.47 g/L), neuron-specific enolase (12.24 g/L) and squamous cell carcinoma antigen (1.2 g/L) were all in the normal range. The serum C-reactive protein, the coagulation tests including prothrombin time, activated partial thromboplastin time and D-dimer were all normal. The antinuclear antibodies, erythrocyte sedimentation rate and myocardial enzyme were also negative. 

Imaging examinations
Contrast-enhanced chest CT was performed and showed a 9-mm intraluminal nodule in the bronchus intermedius with homogeneous density, well-defined margin and moderate enhancement (Figure 1). No mediastinal lymph nodes were enlarged according to CT. Following CT, the patient underwent bronchoscopy, which revealed an endobronchial pedunculated polypoid confined in the bronchus intermedius with rich vascularity and no submucosal involvement. 

FINAL DIAGNOSIS
Interventional bronchoscopy was performed by high-frequency electric knife and laser resection to remove the mass (Figure 2). The tumor mass was sampled, and histopathologic analysis revealed tumor cells that included epidermoid, mucous, and intermediate cells, with moderately pleomorphic, moderate mucus secretion, and low proliferation index (Figure 3). Additional immunohistostaining was positive for P63, CKpan, epithelial membrane antigen (EMA), CEA and negative for smooth muscle actin (SMA), calponin and S100. Fluorescence in situ hybridization performed on the specimens didn’t detect the MAML2 rearrangement. Based on these findings, we considered the final diagnosis was low-grade MEC. 

TREATMENT
As the patient was diagnosed low-grade MEC, no further treatment was given. After interventional bronchoscopic therapy, the patient felt well, and the hemoptysis was relieved. 

OUTCOME AND FOLLOW-UP
After 3 mo, follow-up fluorescence bronchoscopy was performed and showed normal mucosa (Figure 4A). During follow-up of 2 years, the patient was in good general condition and chest CT was performed periodically at 6 mo (Figure 4B), 19 mo (Figure 4C) and 2 years (Figure 4D) with no signs of relapse.

DISCUSSION
Primary pulmonary MEC is an uncommon disease, accounting for < 1% of all lung cancers. According to the World Health Organization classification of tumors, MEC is defined as a salivary gland-type tumor characterized by a combination of mucus-secreting, squamous and intermediate cell types[1,7]. Pulmonary MEC affects people of all ages but mostly young patients. In a series of 56 cases published by Fois et al[8], > 50% of the patients were under 30 years of age, and the mean age was 34 years. The case presented here was a young male patient.
Since these neoplasms mainly involve the lobular or segmental bronchi, the symptoms and signs are consistent with large airway obstruction, that is, cough, hemoptysis, bronchitis, wheezing, asthmatic symptoms and nonresolving pneumonia[9-12]. One-third of patients are asymptomatic. Less than 5% of low-grade MECs spread to lymph nodes, and high-grade MECs commonly metastasize distantly[13]. 
Common findings of MEC on chest radiographs manifested with nodules inside the lobar or segmental lumen, often associated with obstruction, that is, postobstructive pneumonia/pulmonary abscess, subsegmental atelectasis, mucoid impaction and obstructive emphysema[14]. The tumor’s appearance includes a circumferential or elevated soft tissue nodule with either a smooth or polypoid margin[15]. Ban et al[16] reported that MEC usually showed a hilar type, well-defined margin, regular shape and marked heterogeneous contrast enhancement. Patchy areas of low density can be observed in MEC, and calcification has a low incidence[17]. High-grade MEC may have heterogeneous density, lobular contours, and poorly defined margins[18]. Chen et al[19] revealed an uncommon sign of pulmonary MEC with cystic airspace, which might indicate early and rapid metastasis. In our case, the patient’s chest CT showed an oval, well-circumscribed and homogeneous mass within the bronchus intermedius with moderate enhancement. 
Flexible bronchoscopy represents the main diagnostic tool for MECs, as it may allow direct visualization of the lesions and biopsies. The fiber optic bronchoscopy view of a MEC tumor usually appear as pedunculated, polypoidal, smooth, exophytic mass with rich vascularity[20]. Immunostaining was positive for p63, EMA, cytokeratin (CK)7, CK5/6 and negative for TTF-1, SMA, S100 and calponin[21,22]. The CRTC1/CRTC3-MAML2 fusion transcripts are present in approximately 33.7%-69.7% in cases of MEC[23]. Several studies have demonstrated the fusion might signal a better prognosis[23,24]. However, some subsequent studies showed that the fusion may occur infrequently in high-grade cases[25] and was not correlated with tumor grade or survival[26,27]. In our case, the MAML2 rearrangement was negative, but we still observed a good prognosis of the patient during 2 years follow-up.
Prognosis of MEC depends on the pathological grade and TNM staging. As opposed to high-grade MEC, the prognosis of low-grade MEC is excellent[28]. Shen et al’s[29] retrospective study of 45 patients showed 100% of the overall 5-year survival rates compared with 69.1% between the TNM stage I and stage II-IV, and 3-year survival rates of 100% in the low-grade patients vs 81.8% in high-grade patients. Old age, large lesions, metastases, high ki-67 index and poor differentiation were considered to be the independent prognostic factors for worse survival[30,31]. Komiya et al’s study suggested that the tumor in the main bronchus or upper lobe had significantly decreased 5-year disease-specific survival rate[32].
At present, surgical resection is still the first-line treatment for bronchial MEC. Surgical resection of low-grade MEC can lead to complete recovery and good prognosis[3,4,33]. However, since MEC usually grows in large airways, surgery may pose a significant loss of lung function with serious postoperative complications. In addition, the tumor in large airways may cause significant respiratory distress that may make the patient unsuitable for surgery. Bronchoscopic intervention has attracted extensive attention in the treatment of MEC patients over the past few years. Multiple bronchoscopic interventions including rigid bronchoscopy, argon plasma coagulation, CO2 cryotherapy, and electric loop can be conducted to remove the mass. Zhang et al[34] reported the effectiveness and safety of bronchoscopic interventions for patients with low-grade intratracheal MEC with rare bronchoscopy-associated complications. Yang et al[35] reported 4 children with low-grade MEC under bronchoscopic resection. No major bleeding or pneumothorax occurred during or after operation. Chen et al[36] retrospectively analyzed 11 adult patients with bronchial MEC and found that the symptoms of all patients improved significantly after bronchoscopic interventions without serious complications such as bleeding, pneumothorax or mediastinal emphysema. Kim et al[37] collected patients with primary pulmonary salivary gland-type tumors, including 12 MEC patients, and found no significant difference in overall survival between the surgery and bronchoscopic intervention groups in patients with low-grade MEC. For more serious cases, one-fifth of the patients need bronchoscopic intervention as a bridge therapy before surgery because of respiratory distress. Moreover, there were several case reports indicating the promising effect of interventional bronchoscopy for treatment of bronchial MEC[38,39]. In this case, we also found that interventional bronchoscopy could successfully eradicate the neoplasm and provide good prognosis for the patient without significant trauma. Although these retrospective studies had small samples, and only a few case reports discuss interventional bronchoscopic therapy as the main treatment for MEC, we consider that, for low-grade MEC, since it is usually superficial and restricted to the bronchus, bronchoscopic intervention can completely eradicate the mass with few complications, preserve lung function and provide good prognosis similar to that of surgery. For high-grade bronchial MEC, interventional bronchoscopic therapy could quickly relieve life-threatening obstruction as a bridge therapy prior to surgery. For bronchial MEC with distant metastasis, bronchoscopic intervention can provide significant palliative relief of patients’ respiratory distress and improve life quality.

CONCLUSION
We present a case of bronchial MEC that was successfully treated with interventional bronchoscopy. Since bronchial intervention has few complications and avoids loss of lung function, more applications can be expected in the treatment of bronchial MEC, especially in bronchial low-grade MEC. More prospective studies with larger samples are required to further evaluate its effectiveness and safety.
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Figure Legends
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Figure 1 Chest computed tomography showed an intraluminal nodule. Chest computed tomography showed a 9-mm intraluminal nodule in the bronchus intermedius with homogeneous density, well-defined margin and moderate enhancement. A: Lung window; B: Mediastinal window.
[image: ]
Figure 2 Interventional bronchoscopic therapy for the bronchial Mucoepidermoid carcinoma. A: Bronchoscopy revealed an endobronchial pedunculated confined to the bronchus intermedius; B: Interventional bronchoscopy was performed, and the mass was removed successfully. 
[image: ]
Figure 3 Histopathological analysis indicated characteristics of mucoepidermoid carcinoma. The tumor is comprised of glands, tubules and cysts containing mucin separated by a fibrous stroma (Hematoxylin and eosin staining; A: ×100; B: ×400). Periodic acid schiff staining showed moderate mucin expression in the tumor mass. (C: ×400).
[image: ]
Figure 4 Fluorescence bronchoscopy and computed tomography during follow-up showed no relapse. A: After 3 mo, the fluorescence bronchoscopy showed normal mucosa; B: After 6 mo, chest computed tomography (CT) showed normal airways with no obstruction; C: After 19 mo, chest CT showed normal airways; D: After 2 years, chest CT showed normal airways.
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