
Introduction 

Schwannomas are benign encapsulated neoplasms that originate 
from Schwann cells and are typically found in peripheral nerves 
[1]. While schwannomas can develop along nerve sheaths through-
out the body, 25% to 45% of extracranial schwannomas occur in 
the head and neck region [1,2]. Several subtypes of schwannomas 
have been recognized and depicted in the latest Blue Book pub-
lished by the World Health Organization [3]. Although the occur-
rence of schwannomas within the thyroid gland is unusual and ex-
tremely rare, regardless of known subtypes [4], they can still affect 
individuals of all ages, with a peak incidence observed in those be-
tween 40 and 60 years of age. Furthermore, there is no notable sex 
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Case report

or ethnic predilection [5]. 
The clinical symptoms of thyroid schwannomas are highly de-

pendent on the size, location, and growth direction of the tumor 
[5,6]. Most patients remain asymptomatic until the tumor reaches 
a substantial size and affects adjacent structures, such as the recur-
rent laryngeal nerve or trachea [7,8]. Here, we report a rare patho-
logical type of thyroid plexiform schwannoma in a 32-year-old 
male to share our unusual clinical experience.  
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Case

Ethics statement: This study was exempted from review by the 
Institutional Review Board (IRB) of Yeungnam University Hos-
pital (IRB No: YUMC2023-11-046-HE003). Written in-
formed consent was obtained from the patient to participate in 
the study.

A 32-year-old male with no significant medical history presented to 
the Department of Endocrinology at Yeungnam University Hospi-
tal after incidental discovery of a thyroid mass during an ultrasound 
examination at a local hospital. The patient did not report any 
symptoms related to hypothyroidism or hyperthyroidism and de-
nied experiencing any symptoms associated with a thyroid mass, 
such as hoarseness or dysphagia. Blood pressure and heart rate were 
120/78 mmHg and 96 beats per minute, respectively. During physi-
cal examination, a soft and non-tender mass was palpable on the 
right side of the patient’s neck. No palpable cervical or supraclavicu-
lar lymph nodes were observed. Initial laboratory findings indicated 
thyroid-stimulating hormone, free thyroxine, and triiodothyronine 
levels of 0.712 µIU/mL, 1.48 ng/dL, and 1.32 ng/mL, respectively. 

The initial thyroid ultrasound revealed a 3.23 × 2.54 × 6.04 cm 
heterogeneous and hypoechoic right thyroid mass with irregular 
margins (Fig. 1). Fine-needle aspiration (FNA) was performed, in-
dicating Bethesda II classification with a few benign-appearing fol-
licular cells. 

Computed tomography (CT) revealed a lobulated low-density 
mass in the inferior portion of the right thyroid gland, extending to 
the upper mediastinum and directly invading the upper trachea 
with luminal narrowing (Fig. 2). Magnetic resonance imaging 

(MRI) of the neck revealed an isointense to hypointense signal on 
T1-weighted images and hyperintense signal on T2-weighted im-
ages (Fig. 3). 

The patient was referred to the Department of Otorhinolaryn-
gology to undergo right thyroidectomy for diagnostic purposes 
and to relieve the tracheal compression caused by the mass. Surgi-
cal findings revealed a firm encapsulated mass measuring approxi-
mately 5 × 5 cm on the right lobe of the thyroid gland. The mass 
directly invaded the trachea, necessitating primary closure of the 
tracheal defect. The right recurrent laryngeal nerve encapsulated 
within the thyroid mass was excised along with the mass, followed 
by ansa neurorrhaphy. The pathology of the specimen revealed a 
multinodular yellowish mass adjacent to the thyroid gland (Fig. 
4A). Histological evaluation revealed a poorly encapsulated spin-
dle cell tumor, with some of the tumor exhibiting features sugges-
tive of infiltration into the thyroid gland (Fig. 4B). Cytologically, 
the tumor consisted of short, wavy spindle cells without substan-
tial pleomorphism or atypia (Fig. 4C). Immunohistochemical 
staining revealed that these cells were positive for S100 protein 
(Fig. 4D), the Ki-67 score was low (low proliferative index), and 
trimethylation of lysine 27 on histone H3 (H3K27me3) remained 
intact. The overall findings were consistent with a diagnosis of 
plexiform schwannoma. 

The patient is currently undergoing follow-up as an outpatient, 
and to date, no notable complications have been reported. 

Discussion 

A plexiform schwannoma is a rare subtype of schwannoma, ac-
counting for approximately 5% of all schwannoma occurrences 
[9]. It is characterized by an intraneural plexiform growth pattern. 

Fig. 1. Thyroid ultrasound. (A) Transverse and (B) longitudinal views reveal a right thyroid mass measuring 3.23×2.54×6.04 cm, 
characterized by a solid, heterogeneous, and hypoechoic appearance with irregular margins. No cervical lymphadenopathy is visi-
ble.
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Fig. 3. Magnetic resonance imaging shows a right thyroid mass. (A) Hypointense signal on coronal T1-weighted images. (B) Hy-
perintense signals on coronal T2-weighted images without a target sign.

Fig. 2. Neck computed tomography image reveals a lobulated low-density mass approximately 5 cm in size in the inferior portion 
of the right thyroid gland, extending to the upper mediastinum, and direct invasion of the upper trachea, causing luminal narrow-
ing. No enhancement is visible in the mass (A) before and (B) after contrast administration.
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Pathologically, it resembles a conventional schwannoma; both are 
benign tumors with no significant clinical differences between the 
two types. However, plexiform schwannomas must be distin-
guished from plexiform neurofibromas and malignant peripheral 
nerve sheath tumors, which present similar patterns [9]. Plexiform 
schwannomas are usually present as cutaneous masses and are 
common in head and neck lesions but are rare in the thyroid gland. 
Most cases of plexiform schwannomas are not associated with 
known genetic conditions, although there have been occasional re-
ports of such tumors in patients diagnosed with neurofibromatosis 

type 2 or schwannomatosis. The exact cause of schwannomas is 
not clear but is often associated with mutations in the NF2 gene, 
which is responsible for regulating cell growth and division [10]. 
Recently, a novel SOX10 mutation was suggested to be associated 
with plexiform schwannomas [11]. In the current case, the patient 
presented with an incidentally discovered thyroid mass that was 
initially characterized by irregular margins and a solid hypoechoic 
texture on ultrasonography. In addition, the patient did not exhibit 
specific clinical features associated with any other genetically de-
rived syndromes related to schwannomas. To the best of our 
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knowledge, this is the first documented case of plexiform schwan-
noma of the thyroid gland in the English literature. However, we 
were unable to conduct both somatic and germline genetic studies 
to investigate the potential genetic factors contributing to the 
pathogenesis of this condition. 

Previous studies indicated that most thyroid schwannomas are 
localized on the right lobe of the thyroid, as observed in this case, 
with fewer cases in the left lobe [6]. This right lobe predilection 
may be associated with the neurological asymmetry within the 
thyroid glands [7]. The clinical symptoms of thyroid schwannom-
as vary based on the mass size and location. Despite the involve-
ment of the trachea and recurrent laryngeal nerve in our case, there 
were no symptoms such as dyspnea or hoarseness, presumably due 
to the slow-growing nature of the tumor, which allowed the patient 
sufficient time to adapt. In contrast, other cases presented with 
symptoms such as progressive hoarseness, dysphagia, or dyspnea 
caused by tracheal compression due to retrosternal tumor growth 
[6]. 

The diagnosis of thyroid schwannomas can be challenging. 
Their extreme rarity makes recognition difficult, and they can 

mimic a thyroid nodule or malignancy [2]. Ultrasound typically 
shows schwannomas as cystic nodules with a well-defined, round, 
or ovoid shape, a solid or mixed solid, and hypoechogenicity. If ul-
trasound reveals a target sign within the tumor, indicating the pres-
ence of two different tissues, it has diagnostic value [12]. FNA 
findings in schwannoma cases are often inconclusive owing to 
poor sensitivity and nondiagnostic specimen rates of up to 50% 
[6,13]. In another case report, the FNA result was classified as 
Bethesda II; however, the patient was later diagnosed with thyroid 
schwannoma [4]. The main cause of the discrepancy in our case 
may have been the infiltration of the tumor into the thyroid gland, 
which did not allow optimal targeting during the FNA procedure; 
normal thyroid follicular cells might have been collected, making 
diagnosis difficult. Additionally, a dense interstitial component is 
often found in schwannomas, which can impede the collection of 
sufficient aspirated material. Other potential factors contributing 
to the lower sensitivity of FNA include prominent hypocellular 
Antoni B areas and the presence of frequent cystic portions [14]. 

A unique multinodular appearance with the typical histological 
features of schwannomas can readily lead to a diagnosis of the 

Fig. 4. Gross and histologic findings of the resected specimen. (A) Gross appearance of the resected specimen shows a multinodular yel-
lowish mass adjacent to the thyroid gland. (B) Low-power microscopic examination reveals a poorly encapsulated mass with a tongue-like 
projection into the thyroid gland (hematoxylin and eosin [H&E] stain, ×10). (C) The tumor cells have spindled, wavy, and tapering nuclei. 
Typical Verocay bodies, formed by two rows of nuclear palisading separated by eosinophilic fibrillary cell processes, are present (H&E stain, 
×100). (D) Tumor cells exhibit diffuse positivity for S100 protein (immunohistochemical stain, ×100).
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plexiform subtype. Therefore, it is important to note that plexi-
form schwannomas may lack an intact fibrous capsule and can ex-
hibit infiltrative foci into adjacent visceral organs, as observed in 
our case, potentially leading to misinterpretation as a worrisome 
malignant feature. Despite benign cytology, surgery was per-
formed in this case because these findings made it difficult to ex-
clude the possibility of malignancy. Previous studies noted that 
plexiform neurofibromas may also lack a discrete fibrous capsule 
and can invade neighboring structures [9,15]. Differential diagno-
sis should consider other benign peripheral nerve sheath tumors, 
such as plexiform neurofibromas or perineuriomas. Neurofibro-
mas consist of Schwann cells mixed with shredded carrot-like stro-
mal collagen, whereas a perineurioma is defined as a tumor entirely 
composed of S100-negative perineurial cells. Nuclear atypia, in-
creased mitotic activity, and cellularity may warrant the diagnosis 
of malignant peripheral nerve sheath tumors. Therefore, identify-
ing the loss of H3K27me3 is helpful [16]. 

A CT scan of a schwannoma typically reveals a mass with a well- 
defined margin that appears hypodense to isodense compared to 
muscle and may rarely be accompanied by unusual, calcified com-
ponents [17]. On MRI, schwannomas usually appear hypointense 
to isointense, resembling muscle on T1-weighted images; on 
T2-weighted images, they exhibit significantly increased signal in-
tensity [18,19]. The target sign or reverse target sign is a character-
istic feature of schwannomas on MRI because of the histological 
distinction between the central core and the peripheral tissue [19]. 
However, these signs are not always clearly detected, and less than 
half of the cases exhibit this feature [20]. 

Surgical resection is the primary treatment for thyroid schwan-
nomas and is considered curative in most cases. Typically, lobecto-
my or tumor excision is performed, resulting in an excellent prog-
nosis and minimal postoperative complications [1,6,14].  

This case serves as a reminder of the diverse and unexpected 
clinical presentations of thyroid masses and the importance of a 
multidisciplinary approach involving imaging, pathology, endocri-
nology, and surgical expertise when diagnosing and managing rare 
entities, such as schwannomas within the thyroid gland. Further 
research and case studies are necessary to enhance our understand-
ing of these uncommon thyroid neoplasms. 
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