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Abstract

Schwannomas originating from the hypoglossal nerve are extremely rare neoplasms. Hypoglossal
schwannomas usually occur between the third and fifth decades of life, with no sex predilection,
commonly presenting as a painless, slow-growing, and lateral neck mass. The best treatment is
complete surgical excision with preservation of the neural pathway, if possible. In fact, since these
tumors are almost always benign, a conservative surgical approach is emphasized by most authors.
We report a case of a large schwannoma of hypoglossal nerve origin in the upper neck in a
31-year-old male. Magnetic resonance imaging of the area demonstrated a 43 x 39 x 36 mm
well-circumscribed mass with high and nonhomogeneous signal intensity on the right side of the
upper neck. The lesion was successfully treated by extirpation, with no recurrence. The extra-
cranial hypoglossal nerve sheath was as the origin of this tumor because the patient experienced
remarkable disturbance of tongue motility after surgery.
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1. Introduction

Schwannoma, a tumor of the peripheral nerve consisting of an abnormal proliferation of schwann cells, may be
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found in any part of the body. In more than 90% of cases, they present as vestibular schwannomas [1]. Schwan-
nomas that arise from the hypoglossal nerve, a pure motor nerve, are very rare, accounting for only 5% of all
nonacoustic intracranial schwannomas [2]. Due to their scarcity, early diagnosis of these lesions is difficult [3].
Magnetic resonance imaging (MRI) has become the routine imaging protcol for hypoglossal nerve neoplasms
which are usually asymptomatic. Complete surgical resection is the best treatment for benign lesion such as a
schwannoma. We present here a case of a large schwannoma of hypoglossal nerve origin in the upper neck.

2. Case Report

A 31-year-old male was referred to our outpatient clinic for a palpable lump on the right side of his neck. His
past medical and family history were unremarkable. He was unaware of the lump when it was noticed during a
routine annual staff medical check up. His face was symmetric with no lymphadenopathy, although a diffuse
swelling was noted on the right side of the upper neck. Physical examination revealed a soft, smooth-surfaced
mass in the right upper neck measuring 45 x 40 mm. MRI scan of the area demonstrated a 43 x 39 x 36 mm
well-circumscribed mass with high and nonhomogeneous signal intensity on the right side of the upper neck, in
the dorsal part of the submandibular glands (Figures 1(a)-(d)). The internal carotid artery and internal jugular
vein were displaced dorsally, while the external carotid artery was displaced laterally at the level of its bifurca-
tion fromthe carotid artery. Imaging diagnosis was aschwannoma or a paraganglioma. The results of fine needle
aspiration biopsy of the mass performed before admission were inconclusive. Suspecting that this tumor was ei-
ther aschwannoma or a paraganglioma, we decided to perform surgery.

Under general anesthesia, a cervical incision was made along the anterior border of the sternocleidomastoid
muscle, with further dissection proceeding deep to the muscle. A yellowish-white, ovoid-shaped measuring 45 x
40 mm was observed lying between the carotid sheath and the internal jugular vein. The superior end of the
mass appeared in continuity with the hypoglossal nerve. Although the tumor was strongly adherent to the hy-
poglossal nerve, careful separation enabled its complete removal, with dissection and preservation of the hypog-
lossal nerve (Figure 2(a), Figure 2(b)). Pathological examination confirmed the diagnosis of benign schwannoma.
Histological evaluation revealed a solid area of parallel spindle cells with eosinophilic cytoplasm (Antoni A
pattern, Figure 3(a)), areas containing similar cells in a looser arrangement within myxoid ground substance
(Antoni B pattern, Figure 3(b)), and blood vessels with hyalinized walls.

Post-operatively, the patient experienced remarkable disturbance of tongue motility, with the tongue body de-
viating to the right side on protrusion. Therefore, we diagnosed that the extracranial hypoglossal nerve sheath

Figure 1. Magnetic resonance imaging: (a) Axial T1-weighted
image, (b) axial T2-weighted image, (c) coronal T1-weighted
image, and (d) coronal T2-weighted image showing a 38 x 37
x 28 mm well-circum-scribed mass in the dorsal part of the
submandibular glands.
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Figure 2. (a) Intraoperative photo showing a yellowish-white tumor lying between the carotid sheath and the internal
jugular vein. (b) After removal of the tumor.

Figure 3. Photomicrographs showing (A) “Antoni A” and (B) “Antoni B”
patterns (hematoxylin and eosin staining, bar: 100 um.).

was the origin of this tumor. At follow-up 10 months after surgery, the patient was well, without any evidence of
disease. Motility of the tongue was no longer disturbed.

3. Discussion

Schwannomas are rare peripheral nerve tumors, with about one third of them occurring in the head and neck re-
gion [4]. They originate from Schwann cells located in the sheaths of peripheral, cranial or autonomic nerves [5].
Many authors have reported that schwannomas occur at any age in both sexes, growing slowly and painlessly
[5]-[8]-

In the head and neck, schwannomas usually arise from the sensory divisions of cranial nerves, most com-
monly the vestibular and vagal nerves [8]. Hence, hypoglossal schwannomas are very rare because the hypog-
lossal nerve consists of only a motor component [8]. In previously report, the distribution of hypoglossal nerve
of origins was 7%, 5%, and 3% (Table 1) [9]-[11]. The purely motor hypoglossal nerve emerges from the me-
dulla oblongata between the pyramid and the olive, passes extracranially through the hypoglossal canal, and de-
scribes a wide ventral curve between the internal jugular vein and the internal carotid artery to the floor of the
mouth. Hypoglossal schwannomas are commonly classified into the following four types based on their location
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Table 1. Distribution of extracranial head and neck schwannoma according to nerve of origin.

Authors R. Yasumatsu et al. C. E. de Araujo et al. D. Biswas et al.
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along the course of the nerve: type A, intradural tumors; type B, dumbbell-shaped tumors; type C, extracranial
tumors; and type D, peripheral tumors [12]. The type D peripheral tumor is a tumor without osseous involve-
ment. Most hypoglossal schwannomas have a dumbbell shape, involving both intracranial and extracranial seg-
ments of the hypoglossal nerve [13]. However, intracranial hypoglossal schwannomas are unusual [1]. The most
distinguishing clinical findings of patients with hypoglossal nerve schwannomas are unilateral tongue atrophy
and fasciculations [7] [14]. The differential diagnosis of tumors involving the hypoglossal canal includes che-
modectoma, chordoma, meningioma, lymphoma and metastatic tumors [15]. In our case, the tumor was located
in the upper neck, surrounded by the submandibular gland and carotid sheath, a space which is an unusual site
for development of a schwannoma [16]. The tumor was eventually categorized as a type D schwannoma.

Pre-operative diagnosis of schwannomas is difficult because they do not present with neurological deficits. In
our case, several differential diagnoses for tumors in the submandibular space needed to be considered, includ-
ing benign pleomorphic adenoma, infectious disease, paraganglioma, branchial cleft cyst, malignant lymphoma
and nodal metastases [7] [17]. Furthermore, due to their rarity, schwannomas are often not even included in the
differential diagnosis. The usefulness of fine needle aspiration biopsy for diagnosis of schwannomas remains
controversial. The majority of reports in the literature do not recommend open or needle biopsy for these masses
[17]. There is general agreement concerning the importance of MRI in the pre-operative work-up of these pa-
tients, as it helps to define the diagnosis and evaluate the extent and relationship of the tumor with the surround-
ing tissue [18]. Carotid body paragangliomas are uncommon parapharyngeal space neoplasms that arise from
chemoreceptive and sustentacular cells at the carotid bifurcation. These benign lesions display an insidious
growth pattern [19]. Pleomorphic adenomas are the most common of all benign tumors of submandibular gland
origin. They occur as slowly growing, solitary, well-demarcated masses with a capsule of variable thickness and
completeness [6]. Carotid body paragangliomas and pleomorphic adenomas may be indistinguishable from
schwannomas on MRI imaging features alone [6] [19] [20]. Despite the efficacy of CT and MRI in establishing
a diagnosis for typical parapharyngeal space lesions, several imaging similarities between paragangliomas and
schwannomas are confounding diagnosis. Both schwannomas and paragangliomas have variable signal intensity
on T2-weighted images. Imaging principles frequently rely on the characteristic blood flow expected for each
lesion, or on the anatomic origin of the neoplasm in question [19]. Surgical exploration is the only way to con-
firm the diagnosis. Total surgical resection is the gold standard treatment for such lesions, which include benign
pleomorphic adenoma, infectious diseases, paraganglioma, branchial cleft cyst, malignant lymphoma, and nodal
metastases, because they are well encapsulated and their separation is relatively easy while preserving the inte-
grity of the nerve [21].

4. Conclusion

We report a large schwannoma of hypoglossal nerve origin in the upper neck. Although schwannomas in the
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upper neck are extremely rare, schwannoma should be included in the differential diagnosis when a well-loca-
lized mass is observed in this region, as in our case. In our opinion, total excision of the tumor via an external
approach is the best treatment for this condition.
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