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Abstract
BACKGROUND
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Schwannoma is a benign tumor originating from the peripheral nerve sheath. The clinical symptoms of tracheal schwannoma depend on the location of the tumor, and the most common clinical symptoms are cough and hemoptysis. The most effective treatment for benign tumors is complete resection of the primary lesion at an early stage. Our experience has demonstrated that primary tracheal schwannoma can be safely excised with a high-frequency electric knife in a minimally invasive manner.

CASE SUMMARY
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK127][bookmark: OLE_LINK128]We report a 61-year-old asymptomatic woman who underwent chest computed tomography (CT), which accidentally found an intraluminal tracheal mass without enlarged lymph nodes. Then, the patient underwent bronchoscopy, which found that the tracheal mass originated from the left wall of the upper trachea, was less than 1.5 cm in size, immovable, smooth and 4 cm away from the vocal cord, resulting in partial upper respiratory tract obstruction. Treatment was performed using an endoscopic resection for en bloc removal of the tracheal mass. The diagnosis was primary tracheal schwannoma. A follow-up was performed after endoscopic surgery, and bronchoscopy and thoracic CT were used to monitor whether there was a recurrence. At present, there is no evidence of recurrence, and the patient had a good quality of life. Endoscopic resection may be effective and safe in the treatment of primary tracheal schwannoma.

CONCLUSION
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Primary tracheal schwannoma is a very rare benign tumor. In this case, we cured it by complete endoscopic resection.
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[bookmark: OLE_LINK7]Shen YS, Tian XD, Pan Y, Li H. Treatment of primary tracheal schwannoma with endoscopic resection: A case report. World J Clin Cases 2022; In press

[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK21]Core Tip: We report a case diagnosed with primary tracheal schwannoma using endoscopic resection. Primary tracheal schwannoma is an extremely rare benign tumor of trachea. To the best of our knowledge, only a few cases have previously been reported. Cough and hemoptysis are common in this disease, but many patients are misdiagnosed as having asthma. Our experience shows that primary tracheal schwannoma can be safely and completely resected by a high-frequency electric knife in a minimally invasive manner.


INTRODUCTION
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Primary tracheal tumors are uncommon[1,2]. It is estimated that approximately 0.2% of the entire respiratory system is occupied by primary tracheal tumors in the United States, and most of them are malignant[3]. Among them, primary tracheal schwannoma accounts for less than 0.5% of primary tracheal tumors[4,5]. There are two distinct types of primary tracheal schwannomas, schwannomas and neurofibromas, which arise from nerves located inside the trachea. As an extremely rare tumor with nonspecific symptoms and is sometimes misdiagnosed as asthma[6,7]. Less invasive endoscopic procedures can now be used to resect tumors that previously required surgery[8,9]. We herein present a rare case of a primary tracheal schwannoma with a high-frequency electric knife in a minimally invasive manner. In addition, we retrieved related literature found four primary tracheal schwannoma cases treated by endoscopic therapy that are reported in the literature in Table 1[7,9-11].

CASE PRESENTATION
Chief complaints
There were no complaints from the patient.

History of present illness
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]A 61-year-old woman with no history of chronic pulmonary disease was referred from the department of chest surgery for diagnosis and treatment of an accidental pulmonary nodule. She was a nonsmoker. No abnormal results were found in physical examinations or biochemical tests.

History of past illness
There was no relevant medical history for the patient.

Personal and family history
The patient has no noteworthy family history. There was no family history of cancer in the patient's family. The patient's family members had no smoking history.

Physical examination
A physical examination revealed no clinically significant changes.

Laboratory examinations
No abnormalities were noted on laboratory examinations.

Imaging examinations
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]A bronchoscopy was performed, which confirmed that the lesion originated from the left wall of the upper trachea. The mass was less than 1.5 centimeters in size, immobile, smooth and 4 centimeters distal to the vocal cords, leading to partial upper airway obstruction (Figure 1A-C). A computed tomography (CT) scan of the chest revealed an intraluminal tracheal mass without enlarged lymph nodes (Figure 1D and E). Chest CT was performed and suggested the existence of a nodule on the left wall of the trachea at the entrance to the thoracic cavity, considering benign lesions.

FINAL DIAGNOSIS
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Pathological examination confirmed a spindle cell neoplasm with schwannoma features (Figure 2).

TREATMENT
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]The patient underwent endoscopic excision within 25 min. A BF TYPE 1T260 bronchoscope (Olympus, Tokyo, Japan) was used for the operation, and VIO200D (ERBE, Germany) was selected as the electrosurgical generator, with cutting set to the endo-cut mode (effect 3, duration 1, interval 5) and electrocoagulation set to the forced-coagulation mode (effect 3, 30 W).
The patient was positioned in a supine posture under intravenous anesthesia (propofol and fentanyl). Based on the measurement of blood oxygen saturation, intermittent mask oxygen inhalation was administered with an oxygen flow rate of 0-10 L/min, and the density of oxygen was controlled within a safe range. The mass was approximately 1.0 cm in diameter and involved the left side of the tracheal wall. Incision, stripping and hemostasis through the basal part of the tumor was conducted with a disposable high-frequency cutting tool (Olympus, KD-650U) rather than an endoloop. No obvious hemorrhage or edema existed (Figure 3).

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]Bronchoscopy and CT were reviewed two months later, and a scar had formed without recurrence (Figure 4). The patient has recovered well and remains free of disease.

DISCUSSION
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Tracheal schwannoma was first reported in 1951 and originates from Schwann cells of the intraluminal sheath; it commonly occurs in the distal trachea with a female sex predilection and excellent prognosis[4]. There are no pathogenic factors known to cause primary tracheal schwannoma, and how it develops is unclear. Fortunately, a previous study on the genomic landscape of schwannoma showed that the common genomic aberrations in sporadic schwannoma are NF2, ARID1A, ARID1B, and DDR1. The fusion expression of SH3PXD2A-HTRA1 leads to an increase in phosphorylated ERK, increasing proliferation, invasion, and tumorigenesis in vivo[12]. This study could provide a potential therapeutic strategy for the treatment of schwannoma.
The clinical presentation of schwannoma is determined by the site of tumor origin, disease extent, degree of airway obstruction, and lung function damage. Patients with this disease can be asymptomatic, with the disease being diagnosed by chance after a routine medical examination. Cough and hemoptysis are often observed in the disease[13]. Unfortunately, many patients are misdiagnosed as having asthma[7].
Chest CT or magnetic resonance imaging (MRI) plays an important role in the accurate diagnosis of tracheal tumors[5]. On radiographic examination, the lesion often shows well-defined boundaries, and the tumor surface is usually smooth, without surrounding structure invasion[14]. Flexible bronchoscopy is employed not only for direct tumor visualization but also for biopsy and resection[2]. Immunohistochemical analysis reveals positivity for S-100 protein and Vimentin, confirming the diagnosis of schwannoma[13,15].
Complete resection of a tracheal schwannoma is the gold standard of treatment. There are a variety of treatment methods, including tracheal resection and minimally invasive treatment[13,16]. In the present case, considering the sessile tumor without extraluminal lesions and the low risk of tracheal fistula, we preferred endoscopic excision. A high-frequency electric knife is commonly used in the treatment of early esophageal and gastroenteric tumors in endoscopic resection[17]; however, there are no available data regarding its use, or its effectiveness and safety in the management of tracheal masses. In our case, we first reported a novel method of en bloc removal of a tracheal mass, complying with oncological requirements. This method is safe since the two major security elements of the resection are under control, including the density of oxygen and the operation depth. In addition, shorter operation time and less bleeding volume are two other advantages compared with traditional primary tracheal resection. Potential complications of tracheal resection would be avoided, thus benefitting the clinical outcome.
However, this study has some limitations. One limitation is the short follow-up time. Although no significant difference exists in the quality of life pre- and postoperation, local recurrence in endoscopic excision has been previously reported, suggesting that bronchoscopic surveillance is necessary[11]. Another limitation is the limited number of cases. As a result, the long-term effects require further patient follow-up.

CONCLUSION
[bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44]Primary tracheal schwannoma is an extremely rare benign tumor that can be cured with complete endoscopic excision.
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Figure Legends
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][image: ]
[bookmark: OLE_LINK141][bookmark: OLE_LINK142]Figure 1 Bronchoscopic view and computed tomography scan of the chest showing the tracheal tumor. A-C: Three different observation positions were observed during bronchoscopy: Distant (A), middle (B), near (C); D: Computed tomography (CT) scan, lung window; E: CT scan, mediastinal window.
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[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK143][bookmark: OLE_LINK144]Figure 2 Results of hematoxylin and eosin staining and immunohistochemistry of tumors. A: Photomicrograph of hematoxylin and eosin staining; B: Photomicrograph of S100 staining; C: Photomicrograph of Vimentin staining; D: Photomicrograph of CD57 staining.
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[bookmark: OLE_LINK51][bookmark: OLE_LINK52]Figure 3 The process of tumor resection with a high-frequency electric knife. A-C: Diagram of surgery; D: Resected tumor specimen.
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[bookmark: OLE_LINK53][bookmark: OLE_LINK54]Figure 4 Postoperative re-examination. A-C: Bronchoscopic view; D and E: Computed tomography scan of the chest. 

Table 1 Four primary tracheal schwannoma cases treated by endoscopic therapy are reported in the literature
	Characters
	 Ge et al[7]
	Gibb et al[10]
	Sharma et al[9]
	Horovitz et al[11]

	Population
	China
	China
	United States
	NA

	Age
	53
	16
	63
	38

	Sex
	M
	F
	M
	F

	Clinical presentation
	Cough, expectoration
	Cough, asthma
	Dyspnea
	NA

	Location
	Distal trachea
	Distal trachea
	Proximal trachea
	NA

	Size
	2.0 cm
	NA
	2.0 cm
	NA

	Treatment
	APC/electrocautery
	APC/electrocautery
	APC/electrocautery
	Endoscopic excision

	Prognosis
	Recurrence, 2 wk after endoscopic resection
	Uneventful for 18 mo
	Uneventful for 8 mo
	Recurrence, 12 yr after endoscopic resection


F: Female; M: Male; APC: Argon plasma coagulation; NA: Not applicable.
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