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Abstract 
Background: Schwannoma is a benign tumor derived from Schwann cells. 
The most common location was cerebellopontine angle (CPA). Neurilem-
moma originated from the thyroid gland is very rare. Purpose: To discuss the 
diagnosis and treatment of cervical vagal schwannoma and the causes of mis-
diagnosis and preventive measures. Case Presentation: A case of cervical 
vagal schwannoma misdiagnosed as nodular goiter by ultrasonography was 
analyzed retrospectively. This patient was found to have pain in the neck for 1 
month and then went to our hospital for treatment. After admission, a 5 cm × 
4 cm mass was found on the left side of the neck, with a medium texture and 
clear margin. It could move with swallowing. Initially ultrasound showed a 
well circumscribed hypoechoic mass in the left thyroid lobe, which is sugges-
tive of hemorrhage of thyroid nodule. Biopsy of thyroid nodules after ultra-
sound guided biopsy revealed Schwannoma. Surgical treatment and post-
operative pathological examination confirmed cervical vagal schwannoma. 
The patient recovered well and was discharged 9 days after operation. Con-
clusion: The location of thyroid schwannoma is rare, the relationship be-
tween thyroid schwannoma and surrounding tissues is unclear, and there is 
no typical ultrasonic manifestation. Moreover, if doctors are not aware of 
their knowledge, it is easy to cause misdiagnosis. Radiologists should raise 
awareness of the disease and carefully analyze the results of ultrasonography 
in combination with the clinical manifestations of the patients so as to reduce 
or avoid misdiagnosis of cervical schwannoma. 
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1. Introduction 

Schwannoma, also known as Schwann cell tumor, is a benign tumor originating 
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from the nerve sheath. Those in the head and neck accounted for 25% to 45% of 
the schwannoma [1]. The main sources were sympathetic nerve (26.9%), brachi-
al plexus (23.6%), vagus nerve (21.8%), cervical plexus (9.8%) and hypoglossal 
nerve (3.6%) [2]. Schwannomas of the head and neck may present as nodules of 
the thyroid, regardless of the presence of cervical or (rarely) intrathyroid lesions 
[3] [4] [5]. The occurrence of thyroid is extremely rare, and there are few re-
ported cases. Recently, a patient with cervical schwannoma was admitted to our 
hospital. In the medical system of Macau, this case is reported because the dis-
ease is rare and no similar cases have been reported. The report is as follows. 
This case report was approved by our hospital ethics committee. 

2. Case Presentation 

A 21-year-old male presented with our hospital with a 1-month history neck 
swelling and pain. He had no previous radiological examination, denied any 
history of head and neck radiation, and no family history of thyroid disease. The 
patient also denied any symptoms of hypo- or hyperthyroidism. His physical 
exam showed an enlarged lump on the left thyroid region and the mass can 
move with swallowing. Laboratory showed normal thyroid function test. On 
imaging, neck ultrasound showed a well circumscribed hypoechoic mass without 
calcification, the size was about 4.5 × 5 cm in dimension and the mass is not se-
parable from thyroid tissue (Figure 1). Then fine needle aspiration (FNA) was 
performed under ultrasound guidance. The pathological result of FNA showed 
suggestive of neural sheath tumor. Computed tomography was performed that 
showed a 4.5 cm × 6.0 cm × 4.3 cm, fusiform hypodense mass found in the left 
lower cervical region, it is well-demarcated with adjacent structures; the left 
thyroid lobe, esophagus, trachea, the left common carotid artery and left jugular 
vein are compressed by the mass (Figure 2). 
 

 
Figure 1. Transverse ultrasound image. A well circumscribed hypoechoic image, which is 
intrinsic with the left thyroid lobe.  
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Figure 2. A 4.5 cm × 6.0 cm × 4.3 cm, fusiform hypodense mass found in the left lower 
cervical region, it is well-demarcated with adjacent structures; the left thyroid lobe, eso-
phagus, trachea, the left common carotid artery and left jugular vein are compressed by 
the mass. 
 

Intraoperatively, the tumor was between the jugular vein and the carotid ar-
tery, deeply relation with the cervical spine, probably the mass is originated from 
a branch of the vagus of the Frenic nerves. The mass was removed completely 
and sent for pathological examination. The final pathology confirmed the diag-
nosis of schwannoma. The wound healed well after operation. No recurrence 
was observed by ultrasonography. 

3. Discussion  

Schwannoma is a benign tumor originated from peripheral nerve Schwan cells 
[6] [7]. The etiology of primary schwannoma is not yet clear. Its pathogenesis 
may be related to neurofibromatosis-2 (NF-2) gene inactivation [8]. Some au-
thors believe that schwannomas may originate from the internal thyroid nerves 
[6] [9] [10]. Schwannoma grew slowly. Most of them originated from cervical 
plexus, cervical sympathetic nerve and vagus nerve in head and neck. The most 
common sites of head and neck were parapharyngeal space and cervical lateral 
area. In General, the neck mass is clear and generally without obvious symp-
toms. However, some cases have been reported with clinical manifestations of 
pain, dysphagia, dysphagia, facial erythema and dysphonia [11] [12]. It is re-
ported that schwannoma in the head and neck accounts for 25% to 45% of all 
schwannoma. Most of the schwannomas occur at the age of 20 - 40 [13]. There is 
no difference in gender [14] [15]. 

The diagnosis of schwannoma is mainly based on clinical manifestations 
and imaging examinations. Pathological examination is the final diagnosis [16]. 
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Imaging examinations of schwannoma include ultrasound, CT and MRI. Ultra-
sound is a non-invasive and radiative examination. Therefore, it is mostly used 
in the nature of tumor, which is solid or cystic. Most of the ultrasonographic 
findings were hypoechoic and clearly defined masses. But the location is hard to 
ascertain. It is often mistaken for thyroid or salivary masses. The case was in-
itially diagnosed by ultrasound and misdiagnosed as thyroid mass. 

The sensitivity of CT and MRI in diagnosing schwannoma is higher than that 
of ultrasound. In the literature, schwannomas show diversity. It can be characte-
rized by low density, equal density or high density, and variable Texture (inho-
mogeneous or homogeneous) and CT enhancement [17] [18]. Inhomogeneity is 
attributed to cystic degeneration, xanthoma-like changes, or relatively hypocel-
lular areas adjacent to dense cells or collagen areas [19]. Schwannoma is a neop-
lasm with hypovascularity, but images are obtained within 60 seconds after in-
jection of contrast medium. The main reason is that the venous drainage is not 
good, resulting in the accumulation of contrast medium, which mimics vascular 
excessive lesions and can show significant enhancement. MRI findings of 
schwannoma include low to medium signal intensity on T1WI, inhomogeneous 
high signal intensity on T2WI, and inhomogeneous post-gadolinium enhance-
ment [18] [20]. In addition, there are other features, such as elliptical masses 
along the trunk of the nerve. 

The target sign. On T1WI, the central region showed a moderate signal and a 
low signal on the edge. In the T2WI display center area, the signal is heteroge-
neous, the edge is hyperintensity, and the capsule is hyperintensity. 

Fat tail sign. The intermuscular fat or nerve bundles around the upper and 
lower poles of the schwannoma encircled fat to form fat tail syndrome [21]. 

Surgical treatment is the first choice for schwannomas. After complete resec-
tion, the recurrence rate is low. Surgery should be done in order to preserve the 
nerve trunk and completely remove the tumor. In order to prevent recurrence, 
some scholars suggested that the tumor capsule should be removed simulta-
neously [22] [23] [24]. 

Thyroid schwannoma is a rare disease. It was misdiagnosed as thyroid nodule 
in demonstration and ultrasound examination. Better dialogue with surgeons 
and pathologists, using USG-guided FNAC and intraoperative frozen sections 
will definitely improve preoperative diagnosis. More reports will enhance our 
understanding and improve our diagnostic accuracy. 
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