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 Abstract

Schwannomas are benign nerve sheath tumors. Up to 45% of the schwannomas occur in the head and 

neck and 5% of schwannomas will develop into a rare form called plexiform schwannoma. We managed a 

10-year-old patient with a plexiform schwannoma embedded within her master muscle by surgically 

removing the mass without any adverse sequelae. Plexiform schwannomas should be considered in the 

differential diagnosis of mid-cheek masses. A proper diagnosis preoperatively would ensure that 

conservative measures are taken to cause minimal damage to the nerves or be prepared to do nerve 

grafting if harming of the nerves is inevitable.
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 Background

 Schwannomas are rare, benign, and encapsulated nerve sheath tumors that arise from myelin 

producing Schwann cells.  Studies have reported that 25-45% of all schwannomas occur in the head and 

neck region [1][2].  The plexiform schwannoma is a rare subtype of schwannoma �irst described by 

Harkin et. al. in 1978 [3].   It is estimated that approximately 5% of schwannomas may further evolve into 

the plexiform schwannoma [4].  The plexiform schwannoma owes its name to its multinodular 

appearance both microscopically and macroscopically.  They occur more commonly in children and 

young adults and can be seen in the setting of neuro�ibromatosis-2 and schwannomatosis. The plexiform 

schwannoma has a predilection for the head and neck and although usually subcutaneous, can also occur 

at mucosal sites including lips, tongue and hard palate.  Here we presented a rare case of plexiform 

schwannoma embedded within the masseter muscle followed by a brief review of the literature. 

History

 A 10-year-old child came to the ENT department with a two-year history of a slowly enlarging 

mass in her left cheek.  She did not have any associated symptoms and on exam, she was noted to have a    
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2 x 3 cm �irm, well-circumscribed mass in the just above the body of the mandible.  The mass was not 

tender and had no overlying skin changes.  Her left facial nerve had normal function.

Radiological Findings

 A CT scan of the neck revealed diffuse enlargement of the left masseter muscle with mild 

heterogeneity and some enhancement. An MRI of the head and neck also showed a lobulated mass 

involving the left masseter muscle with marked enhancement of the mass on T2 weighted images. 

Nodular organization was noted in T1- and T2-weighted images with fat suppression. T2-weighted 

images with fat suppression also showed a heterogeneous nodular formation with a hypointense rim 

relative to the nodular core.

 Surgical Procedure

 The mass was approached via an extended parotidectomy incision wherein extensions were 

performed into the hair-bearing area of the scalp and the cervical region.  The tumor was visualized after 

subplatysmal �laps were raised.  Stenson'sduct, as well as several buccal branches of the facial nerve, 

were found to be coursing over the lateral aspect of mass.  The mass appeared anterior and distinct from 

the parotid gland. Facial nerve monitoring was used to identify and preserve the facial nerve branches.  

The mass was well-encapsulated and separated easily from its surrounding structures.

Pathological Finding

 The tumor consisted of a lobulated fragment of tan-grey �irm tissue measuring 4.3 x 3.5 x 2.5 cm.  

Microscopic evaluation with H and E stain revealed a cyst with distinct encapsulated nodular 

organization. In addition Antoni A regions and Verocay bodies were identi�ied in the specimen.  

Immunohistochemical staining of the specimen revealed positive and diffuse staining for CD56 and 

calretinin, but sparse and patchy staining for Factor XIIIa and CD34. (Image 2)

Discussion

 The differential diagnosis of mid-cheek masses includes both benign and malignant lesions that 

can originate from any of the soft tissues of the face – including adnexal, lymphatic, neurogenic and 

salivary structures.  The most common neoplasm encountered in the mid cheek is the accessory parotid 

gland tumor.  Neuromas, although not very common, should always be included in the differential 

diagnosis because of their close associations with nerves in the head and neck region and possibility of 

damage to those nerves during surgical interventions.  More common than the neuromas with neuronal 

origin, are neuromas arising from the tissues accompanying the neurons. The term “peripheral nerve 

sheath tumor” then basically describes pathologically unique tumors including benign lesions such as 

neuro�ibroma, schwannoma, perineurioma, traumatic neuroma, or malignant peripheral nerve sheath 

tumor (MPNST).  Among these, schwannomas and neuro�ibromas are the commonest benign forms. 

Schwannomas, as the name indicates, are caused by hyperplasia of the myelin producing cells in the 

peripheral nervous system, or also know as Schwann cells, named after a German histologist Theodor 

Schwann. In contrast, neuro�ibromas contain more than just the Schwann cell and may involve axons, 

perineural cells, or �ibroblasts.

 Macroscopically schwannomas are round and encapsulated tumors presenting with tan colored 

and homogeneous looking areas. They can also present as cystic or hemorrhagic but with no gross  
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necrosis. Schwannomas have been categorized into conventional, cellular, plexiform, and melanotic. 

Plexiform schwannoma can refer either to conventional or cellular schwannoma and simply indicates 

the nodular organization of the tumor, which arises from multifocal growth of Schwann cells within 

the nerve fascicles. Plexiform schwannoma was shown to represent 4.3% of all schwannomas, and 

23% of the head and neck schwannomas [5].

 All types of schwannomas share certain microscopic characteristics.  Nils Rangnar Eugene 

Antoni was the �irst to describe the microscopic characteristics of some peripheral nerve sheath �ibers, 

which later became known as schwannoma. Antoni described 2 forms of cellular arrangement, named 

after him Antoni A and Antoni B regions, which have become pathognomonic of schwannoma. Antoni A 

regions include hypercellular areas with cells looking like spindles and form tightly organized rows 

named nuclear palisade. Two parallel nuclear palisades with an anuclear zone in the middle from a 

Verocay body. In contrast, Antoni B regions include microcytic, loosely packed hypocellular areas [6]. 

Although microscopically differentiable, there may be some morphological overlaps between plexiform 

schwannomas and plexiform neuro�ibromas. Thus immunohistochemical markers have been developed 

to diagnose and distinguish the two, including markers for S100, CD34, calretinin, factor XIIIa, and CD56. 

Although S100 is presents in both neuro�ibroma and schwannoma, factor XIIIa and CD34 are more 

exclusive for neuro�ibromas, whereas calretinin and CD56 are more indicative of schwannoma [7][8].

 Radiological presentation of schwannomas is well known and has been described vastly in the 

literature. In a study done by Lee et. al. [9] all the schwannoma cases studied demonstrated well 

circumscribed low attenuation on CT scans, but this presentation is shared among many other benign 

tumors as well. But magnetic resonance imaging, especially with gadolinium contrast and fat 

suppression, has been shown to be of tremendous diagnostic value [10][11]. Schwannomas have been 

described as having isointense signal intensity on T1-weighted images, but hyperintense signal intensity 

on T2-weighted images. A characteristic target shape has also been described in some cases of 

schwannoma on T2-weighted or gadolinium-enhanced T1weighted images [9][12]. Also 

intralesionalhypointensities between the nodules are suggestive of �ibrous septae between them [8].  

Although radiologists may commonly consider including schwannoma in the differential diagnosis, 

determining the plexiform characteristics of schwannoma might be somewhat challenging. Even so, 

Hebert-Blouinet. al. [11] claim that careful inspection of the MR images can unveil the structural quality 

of plexiform schwannomas. They further report that plexiform schwannomas present with enlarged 

fascicles coursing through and beyond the primary lesion, with a more tubular appearance, and nodules 

collected around a single nerve or fascicle. They also reported a few cases of plexiform schwannomas 

with the characteristic target shape.

 The �irst line of treatment for benign neural sheath tumors is surgical excision of the mass, 

but priority is given to preservation of accompanying nerves. And since malignant transformation is rare, 

radical excision of the surrounding area is not indicated. Although plexiform schwannomas are not 

malignant, recurrence may happen if not completely excised [13].  Ideal surgical incisions should 

provide adequate exposure, while preserving the aesthetic features of the face. Super�icial mid-cheek 

masses commonly encircle the branches of the facial nerve and/or Stenses's duct, thus adequate 

exposure is critical for surgical management of the mid-cheek masses. For the same reason, intraoral 

incisions are avoided for masses super�icial to the buccinator muscles. The common recommendation is  
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an extended parotid-submandibular incision which provides adequate exposure for extended areas of 

the face, while preserves cosmetic features and has little to no complications [14]. Many surgical 

techniques have been described for excision of head and neck schwannomas including: Complete tumor 

excision and the accompanying nerve(s) followed nerve grafting, tumor excision with sparing the nerves; 

tumor enucleation between adjacent nerves; tumor emptying and saving the capsule, “shelling out” of 

the tumor, and nerve-sparing subcapsular resection technique [15]. Since none of these techniques are 

�lawless and postoperative complications may occur with any of them, the surgeon should make the �inal 

decision based on the anatomic position of the tumor after meticulous observation of the nerves passing 

adjacent to the mass.

Conclusion

 In conclusion, schwannomas should always be considered in the differential diagnosis of mid-

cheek masses and since they always arise near neural tissue, a proper diagnosis preoperatively would 

ensure that conservative measures are taken to cause minimal damage to the nerves or be prepared to do 

nerve grafting if harming of the nerves is inevitable. This case represents a great example for having both 

the pathological and radiological presentations of plexiform schwannomas.

Figures

        Citation: Use of the Perclose Proglide Clos

        Open J Clin Med Case Rep: Volume 1 (2015)

Figure 1:  CT of the neck soft tissue with contrast, showing a mass in the left buccal area (Top Left). Axial T1-

weighted MRI of the head and neck, showing a mass on left with isointense signal (Top Right). T1-weighted MRI 

with fat suppression, showing the nodular organization of the mass (Bottom Left). T2 weighted MRI with fat 

suppression, showing the nodular organization of the mass in addition to a narrow rim around the nodules 

resembling the target shape description reported in the literature (Bottom Right).
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Figure 2: A 20X magni�ied micrograph of the tumor stained with H & E. this picture clearly demonstrates the 

multinodular organization of the schwannoma, hence the diagnosis of plexiform schwannoma (Top Left). H & E 

stained micrograph of the tumor with 40X magni�ication. Hyper cellular areas of organized spindle-shaped cells, 

also known as Antoni A areas, are evident in this picture (Top Right). 100X magni�ication showing a Verocay body 

and nuclear palisading (Bottom Left). An immunohistochemical staining of the tumor with CD56 in 200X 

magni�ication that shows prominent staining with the CD56 marker (Bottom Right).
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