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Abstract
BACKGROUND
Schwannoma rarely originates from the recurrent laryngeal nerve, there are few reports on Schwannoma originating from the recurrent nerve in the mediastinum. Herein, we present one extremely rare case of Schwannoma originating from the recurrent laryngeal nerve in the neck.

CASE SUMMARY
This is a case report of one patient diagnosed with thyroid cancer with Schwannoma originating from the recurrent laryngeal nerve in the neck incidentally found during the thyroidectomy and a review of the literature.

CONCLUSION
Preoperative diagnostic examinations are of less use for detecting schwannoma originating from a recurrent laryngeal nerve in the neck in such small size which may only incidentally be found during the thyroidectomy. Surgical excision with opening the capsule and shelling out the tumor is the treatment of choice, if the nerve was unable to be preserved, end-to-end recurrent laryngeal nerve anastomosis may be a simple and minimally invasive reconstruction to improve phonation.
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Core tip: Schwannoma originating from left recurrent laryngeal nerve is very rare. This paper showed the clinical manifestation and management, then systematic literature review was done. This case has very useful clinical practice meanings for residents and medical students, including physicians and surgeons. Surgical excision with opening the capsule and shelling out the tumor is the treatment of choice, if the nerve was not able to be preserved, end-to-end recurrent laryngeal nerve anastomosis may be a simple and minimally invasive reconstruction to improve phonation.
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INTRODUCTION
[bookmark: _Hlk528702672]Schwannoma is a rare tumor originating from any peripheral nerve or nerve root sheath, mostly in the head, neck, or extremities, which can occur as isolated or multiple lesions[1]. These tumors are difficult to be diagnosed preoperatively as they may present at a multitude of sites which mimics a multitude of other neck lesions. Schwannoma rarely originates from the recurrent laryngeal nerve, there are only few reports on Schwannoma originating from the recurrent nerve in the mediastinum. The rarity and unremarkable symptoms of these tumors often result in a difficult preoperative diagnosis. Herein, we present one extremely rare case of Schwannoma originating from the recurrent laryngeal nerve in the neck.

CASE PRESENTATION
Chief complaints
Suspected thyroid cancer found in a routine health screening ultrasound with hoarseness for one year.

History of present illness
A 61 years old man was referred to our hospital due to suspected thyroid cancer found in a routine health screening ultrasound with hoarseness for one year. 

History of past illness
None specific.

Physical examination
Unremarkable. 

Laboratory testing
The laboratory data confirmed normal thyroid and parathyroid function. 

Imaging examination
The thyroid ultrasound showed a solitary nodule with hypoechogenicity, irregular borders, and microcalcifications about 0.6 cm × 0.6 cm in the left thyroid lobe. The preoperative laryngoscope revealed limited motion and low tension of left vocal cord (Figure 1), which was suspected paralysis of left recurrent laryngeal nerve caused by tumor invasion. 

TREATMENT
The patient performed the thyroid nodule resection, and the intraoperative frozen-section examination confirmed the diagnosis of thyroid papillary carcinoma, so total thyroidectomy with prophylactic ipsilateral central compartment lymph node dissection. While dissecting the left recurrent laryngeal nerve, a mass originating from the left recurrent laryngeal nerve was found (Figure 2). Enucleation of the mass was tried, but the capsule could not be dissected from the nerve, so the mass was resected along the nerve, and the left recurrent laryngeal nerve was end-to-end anastomosed with 7-0 proline (Figure 3). 

FINAL DIAGNOSIS
The resected tumor was a well-encapsulated solid mass measuring about 1.0 cm × 0.5 cm (Figure 4). The pathological results revealed an ancient type of schwannoma with a fibrous capsule which showed nuclear palisading and hyaline growth of spindle cells, the immunohistochemistry assay was positive for S100. The final diagnosis was a benign neurilemoma originating from the left recurrent laryngeal nerve.

OUTCOME AND FOLLOW-UP 
The postoperative recovery for the patient was uneventful, and his phonation reported by himself was improved compared with that before the surgery one week later.

DISCUSSION
Schwannomas are benign nerve sheath tumors of Schwann cell origin arising from nerves covered with a neurilemmal sheath. The tumor is usually solitary and can arise from any cranial or peripheral nerve which is also called neurinoma, peripheral glioma, peripheral fibroblastoma, schwannoma and neurilemmoma. About 25%–40% of cases occur in head and neck region[1]. Schwannoma rarely originates from the recurrent laryngeal nerve, there are few reports on Schwannoma originating from the recurrent laryngeal nerve in the mediastinum[2-4]. To the best of our knowledge a case of ancient schwannoma of the left recurrent laryngeal nerve found incidentally in a thyroidectomy with such small size has not been reported in the literature. 
Imagings such as ultrasound, CT and MRI are often used to differentiate the lesions in the neck and to investigate the anatomical relationship between the lesions and the surrounding tissues. The most common ultrasound feature of a schwannoma is a well-defined, hypoechoic, homogeneous nodule without an echoic hilum. The nerve from which the tumor originates may seem to be stretched over the capsule, while the nerve fibers themselves may be thickened around the mass. The suspected diagnosis would not be made in most cases before the ultrasound imaging and they may often mimic an enlarged or metastasized lymph node in the neck[5]. Razek et al[6] showed that diffusion-weighted MR imaging may be used for differentiation of schwannoma and lymph node, MRI is capable of reliably imaging not only the tumor and its capsule but also the nerve from which the tumor arises.
[bookmark: _Hlk528702465]But usually, preoperative diagnostic examinations are of less use for detecting schwannoma originating from a recurrent laryngeal nerve in such small size which may only incidentally be found during the thyroidectomy like this case. Generally, schwannoma originating from the recurrent laryngeal nerve may firstly mimic thyroid mass or lymph node. Therefore, resection is necessary, both to remove the tumor and for diagnosis. If enucleation is possible by opening the capsule and shelling out the tumor, functional preservation of the nerve might be achieved. However, in most cases as seen here, complete tumor excision with end-to-end nerve anastomosis may be the only feasible option[1]. Unfortunately, if the nerve was not able to be preserved, end-to-end recurrent laryngeal nerve anastomosis may be a simple and minimally invasive reconstruction to improve phonation, although the reinnervated vocal cord did not regain normal movement, phonation was remarkably improved. Surgical reinnervation has been proved to be effective in restoring neural function to laryngeal muscles, which could prevent atrophy of laryngeal muscles, improve the bulk and position of vocal folds and enhance overall vocal quality[7].
In conclusion, in cases of small thyroid nodules with unexplained preoperative vocal palsy, a co-existent pathology such as schwannoma of the recurrent laryngeal nerve may be suspected. Surgical excision with opening the capsule and shelling out the tumor is the treatment of choice, if the nerve was not able to be preserved, end-to-end recurrent laryngeal nerve anastomosis may be a simple and minimally invasive reconstruction to improve phonation.

EXPERIENCES AND LESSONS
Schwannomas originating from the recurrent laryngeal nerve are difficult to be diagnosed preoperatively as they may present at a multitude of sites which mimics a multitude of other neck lesions. Surgical excision with opening the capsule and shelling out the tumor is the treatment of choice, if the nerve was not able to be preserved, end-to-end recurrent laryngeal nerve anastomosis may be a simple and minimally invasive reconstruction. The reconstruction of recurrent laryngeal nerve anastomosis may improve phonation.
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Figure 1 The preoperative laryngoscope revealed limited motion and low tension of left vocal cord.
[image: ]

Figure 2 During the operation, a mass originating from the left recurrent laryngeal nerve was found (arrow).
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Figure 3 The end-to-end anastomosed recurrent laryngeal nerve.
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[bookmark: _GoBack]Figure 4 The resected tumor was a well-encapsulated solid mass measuring about 1.0 cm × 0.5 cm.
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