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Abstract
BACKGROUND
Glomus tumors (GTs), defined by modified smooth cells and normal glomus body cells, usually present with a small mass occurring in the soft tissue or dermis of an extremity, especially in the subungual region. However, other unusual sites, such as the respiratory tract, have also been reported. They are usually sporadic. Their imaging findings are usually nonspecific and likely to appear as a well-delineated round mass that usually lacks calcification. To our knowledge, we report the first case of bronchial GTs with calcification, reminding clinicians and radiologists that GT is one of the differential diagnoses when a calcified nodular mass is found.

CASE SUMMARY
We report a case of a 33-yr-old Chinese man with cough and sputum for 11 d and hemoptysis for 5 d. Chest computed tomography revealed a calcified nodular lesion on the compressed posterior wall of the lower left main bronchus and bronchiectasis in the lower lobe of the left lung. To confirm the characteristics of calcified nodules, we performed fiberoptic bronchoscopy. The tumor tissue from the biopsy of bronchial mucosal lesions established the diagnosis of GT. Because the patient had no life-threatening symptoms, he was not treated with surgery. Clinical follow-up for 25 mo showed that the patient survived well without any discomfort.

CONCLUSION
Bronchial GTs are usually not accompanied by calcification on computed tomography scans. To our knowledge, we report the first calcified bronchial GT. We recommend that clinicians consider GT as a possible differential diagnosis when a calcified mass of the bronchi is found.
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Core Tip: Bronchial glomus tumors (GTs) are rare soft tissue neoplasms. The imaging features of GTs are well-defined masses or nodules without calcification on plain computed tomography scans. On dynamic contrast-enhanced computed tomography images, the tumors were enhanced significantly. In this report, we present a case of bronchial GT with calcification, reminding clinicians that they should consider GT as a differential diagnosis when finding calcified masses in the bronchus.

INTRODUCTION
The World Health Organization defines glomus tumors (GTs) as benign tumors with perivascular cells[1]. GT is a distinctive neoplasm originating from modified smooth muscle cells, i.e., glomocytes of the neuromyoarterial glomus or the normal glomus body, which is a specialized structure involving temperature regulation[2]. They are usually located in the subcutis of the subungual region or dermis[3]. Several unusual sites have also been reported including the gastrointestinal tract, bone, cervix, mediastinum, stomach and respiratory tract[3]. Treatment options for tracheobronchial GTs include thoracotomy, bronchoscopic electrocautery, Nd: YAG laser and cryotherapy[3]. In terms of imaging, radiological imaging of GTs of visceral organs is limited due to its rarity, and no direct imaging technique is routinely used for the diagnosis of GTs[2]. On chest computed tomography (CT), GT is likely to appear as a well-delineated round mass without calcification[4]. To date, no calcified bronchial GT has been reported. We searched PubMed with the keywords “glomus tumor and calcified tumor” or “glomus tumor and calcification” and found only six cases of GT with calcification; none of which occurred in the respiratory system. Here, we present a case of a 33-yr-old patient with calcified bronchial GT.

CASE PRESENTATION
Chief complaints
A Chinese man aged 33 yrs was admitted to our hospital in January 2019 due to cough and sputum for 11 d and hemoptysis for 5 d.

History of present illness
The patient had no obvious cause of cough and yellow sputum or fever 11 d ago. The highest body temperature was 39.4°C. There was no other obvious discomfort. After taking cephalosporin, his body temperature returned to normal. However, 5 d ago, he had hemoptysis.

History of past illness
The patient had no history of prior illness.

Personal and family history
No personal or family history of benign or malignant tumors exist.

Physical examination
His temperature was 36.8°C, resting respiratory rate 15 breaths/min, heart rate 78 bpm and blood pressure 130/90 mmHg. Physical examinations were normal except for vesicular breath sounds.

Laboratory examinations
Laboratory examination showed a white blood cell count of 6.04×109/L, with 66% neutrophils, 165 g/L hemoglobin, 275×109/L platelets, erythrocyte sedimentation rate 2 mm/h and normal range of routine urine tests, routine fecal tests and occult blood test, electrolyte profile and blood biochemistry. In addition, the human immunodeficiency virus antibody test, carcinoembryonic antigen, neuron specific enolase, cytokeratin 19 fragment, squamous cell carcinoma antigen, blood coagulation and immune indexes were all negative.

Imaging examinations
Chest CT revealed the presence of a 1.20×0.88 cm2 calcified nodular lesion on the compressed posterior wall of the lower left main bronchus (Figure 1). CT also showed bronchiectasis in the lower lobe of the left lung. Bronchial GT and carcinoid carcinoma were considered as possible diagnoses. However, it was difficult to distinguish one from another on the radiographic findings alone because they often have similar imaging features. GTs could be differentiated from carcinoids by tumor biopsy and immunohistochemistry.

Further diagnostic work-up
To confirm the characteristics of calcified nodules in the lower left main bronchus, fiberoptic bronchoscopy was performed, which showed a yellow–white, hard mass obstructing the entrance to the basal segment of the lower left lobe (Figure 2). Lateral to the entrance of the basal segment of the lower left lobe, neoplasms with multiple nodular ridges and superficial hyperemia were observed (Figure 2). Mucosal biopsy using a fiberoptic bronchoscopy was performed. The neoplasm was prone to bleeding.

Pathology
Microscopically, the tumor cells were uniformly round with smooth nuclear contours, fine chromatin and a modest amount of pink cytoplasm. They were arranged in sheet-like patterns between small blood vessels (Figure 3A). Smooth muscle actin (Figure 3B) and actin (Figure 3C) immunohistochemical staining were positive, and synaptophysin immunohistochemical staining was weakly positive. In contrast, CD56 (NK-1), chromogranin A, cytokeratins 5/6, cytokeratin 7, napsin-A, P40, thyroid transcription factor-1, cytokeratin, neuron specific enolase, S-100 and Ki-67 (<1%) immunohistochemical staining were negative. The histological characteristics and immunohistochemical staining patterns of the tumor were consistent with the diagnosis of GT. The clinical and pathological data of the patient are presented in Table 1.

FINAL DIAGNOSIS
Therefore, this patient was diagnosed with bronchial GT and bronchiectasis. 

TREATMENT
Most bronchial GTs have a good prognosis because they are benign. Only a small proportion are malignant. However, if hemoptysis and asphyxia are caused by bronchial GTs, surgical resection or tracheoscopic resection is still recommended, even for benign GTs. Because our patient was diagnosed with benign bronchial GT without life-threatening symptoms, such as massive hemoptysis, he opted for conservative treatment. The hemoptysis was quickly relieved after intravenous administration of 2 U agkistrodon, which was then discontinued. At the same time, piperacillin–tazobactam 4.5g twice daily and erdosteine 0.3g twice daily were used for bronchiectasis for 9 d. The symptoms of cough and sputum were relieved. 

OUTCOME AND FOLLOW-UP
The patient exhibited no symptoms during long-term follow-up of 25 mo. As the patient was asymptomatic, he was not followed up with chest CT or fiberoptic bronchoscopy.

DISCUSSION
GTs are rare neoplasms that originate from the glomus apparatus, which is a specialized form of arteriovenous shunt involved in thermoregulation[5]. GTs show no gender predilection, but respiratory tract lesions are more prevalent in men, while subungual lesions are more prevalent in women[6]. The most common discomforts in respiratory symptomatic GTs are dyspnea (52.86%), cough (51.43%), hemoptysis (45.71%), chest pain (8.57%), fever and hoarseness (7.14%)[1].
CT and magnetic resonance imaging (MRI) findings of thoracic GTs are generally nonspecific. One study maintained that CT is the best modality to diagnose GTs arising from the chest wall, mediastinum, lungs or respiratory tract[7]. On chest CT, both malignant and benign GTs are likely to appear as well-delineated round masses[8]. Chest CT has revealed that the size of published pulmonary GTs ranges from 1.0 to 9.7 cm, with an average of 3.6 cm[8]. The tumors are described as either pulmonary nodules or masses, occasionally with the term coin lesion, as noted in some cases[8]. There is usually no calcification or fat decay[4]. On dynamic contrast-enhanced CT images, the tumors were enhanced significantly due to their rich vasculature. The chest X-rays might be normal[7].
MRI has proven to be a sensitive diagnostic method for GTs of the hand. GTs of the hand show a variety of MRI findings, and the appearances of GTs on MRI are decreased signal intensity, isointensity, increased signal intensity or inhomogeneous signal intensity in T1-weighted images and increased signal intensity in T2-weighted images[9]. After injection of gadolinium contrast agent, T1-weighted images are significantly enhanced[9]. These signals depend on the main cells of the tumor, including the following three types: Vascular, myxoid and solid[9]. However, to date, MRI manifestations of thoracic GTs have rarely been reported. In some cases, the mass center shows high intensity on both T1- and T2-weighted images[10]. With dynamic contrast-enhanced MRI, the mass might show strong, early-phase peripheral enhancement that expands in a centripetal direction with time[10]. The abundant vasculature of tumors is considered the most potent contributor to strong enhancement, which can provide additional information to isolate the nature of pulmonary nodules[10]. Because the MRI data of thoracic GTs are too limited, the MRI performance, sensitivity and specificity of thoracic GTs require more data analysis.
It is worth noting that none of the previous bronchial GTs reported internal calcification at imaging. Through a literature search, we found only six cases of GT with calcification, which were in the thigh[11], shoulder[12], musculotendinous junction of the rotator cuff[13], intracranial portion of a glomus jugular tumor[10], stomach[14] and thyroid gland[2]. To our knowledge, our case is the first reported GT with calcification in the respiratory tract.
The ideal management of tracheobronchial GT remains unclear[3]. In general, surgery may be the first choice for treating GTs that cause life-threatening airway obstruction and bleeding[15]. When the tumor arises from a lobar bronchus involving the origin or the main bronchus intraoperatively, a bronchoplastic procedure is needed[16]. When the patient is too weak to tolerate surgery or refuses to accept it, we prefer bronchoscopy. High-frequency electrocoagulation, laser resection and argon plasma coagulation are common endobronchial therapy techniques, but biopsy should be avoided due to the rich blood supply of GTs[1]. The advantages of conservative treatment for the patient in this case report were no surgical risk, avoidance of potential surgical complications and no financial pressure. The limitations of conservative treatment are that the GT may rupture, hemorrhage, transform malignantly, enlarge or even obstruct the airway. Therefore, it is necessary to closely monitor blood pressure and hemoptysis with follow-up chest CT and fiberoptic bronchoscopy.

CONCLUSION
According to the reported literature, bronchial GTs are described as either pulmonary nodules or masses, usually not accompanied by calcification on CT scans. We found only six cases of GT with calcification. To our knowledge, our case is the seventh case of GT with calcification and the first reported GT of the respiratory tract with calcification. We recommend that clinicians consider GT as a possible differential diagnosis when a calcified mass of the bronchi is found.
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Figure Legends
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Figure 1 Chest computed tomography. A 1.20×0.88 cm2 calcified nodular lesion on the compressed posterior wall of the lower left main bronchus (orange arrow).
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Figure 2 Bronchoscopic view of basal segment of the lower left lobe. A yellow–white mass obstructed the entrance to the basal segment of the lower left lobe. Lateral to the entrance of the basal segment of the lower left lobe, neoplasms with multiple nodular ridges and superficial hyperemia were observed.

[image: ]
Figure 3 Bronchial glomus tumor histopathology. A: Tumor cells were uniformly round with smooth nuclear contours, fine chromatin and a modest amount of pink cytoplasm. They were arranged in sheet-like patterns between small blood vessels (hematoxylin–eosin staining, 200×); B: Tumor cells were positive for smooth muscle actin(immunohistochemical staining, 400×); C: Tumor cells were positive for actin(immunohistochemical staining, 400×). 

Table 1 Clinical and pathological data of the patient
	Project
	Content

	[bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: _Hlk64887637]Biographical data
	33-yr-old man

	Family history
	No

	Personal or family history 
	No

	Chief complaint
	Cough and sputum for 11 d and hemoptysis for 5 d

	Physical examination of the lung
	Normal except for vesicular breath sounds

	Chest computed tomography
	1.20 × 0.88 cm2 calcified nodular lesion was found on the compressed posterior wall of the lower left main bronchus (Figure 1). Bronchiectasis in the lower lobe of the left lung was found.

	Fiberoptic bronchoscopy
	Yellow–white, slightly hard mass was found obstructing the entrance to the basal segment of the lower left lobe (Figure 2). Neoplasms with multiple nodular ridges and superficial hyperemia were observed in the lateral to the entrance of the basal segment of the lower left lobe (Figure 2). Mucosal biopsy using a fiberoptic bronchoscopy is prone to bleeding.

	Pathology
	[bookmark: OLE_LINK13][bookmark: OLE_LINK44]Microscopically, the tumor cells were uniformly round with smooth nuclear contours, fine chromatin and a modest amount of pink cytoplasm. They were arranged in sheet-like patterns between small blood vessels (Figure 3A). Left main bronchial glomus tumor with immunohistochemistry results of SMA(+) (Figure 3B) and actin(+) (Figure 3C), CD56 (NK-1)(-), CgA(-), CK5/6(-), CK7(-), napsin-A(-), P40(-), TTF-1(-), CK(-), NSE(-), S-100(-) and Ki-67 (< 1%), and Syn immunohistochemical staining was weakly positive.

	Final diagnosis
	Bronchial glomus tumor and bronchiectasis

	Treatment
	Conservative treatment. Piperacillin–tazobactam 4.5 g twice daily and erdosteine 0.3 g twice daily for 9 d. Intravenous administration of Agkistrodon 2 U once.

	Follow-up
	Clinical follow-up for 25 mo showed that the patient had no symptoms. 


SMA: Smooth muscle actin; CgA: Chromogranin A; CK5/6: Cytokeratin5/6; CK7: Cytokeratin7; TTF-1: Thyroid transcription factor-1; CK: Cytokeratin; NSE: Neuron specific enolase; Syn: Synaptophysin.
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