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I. Introduction

Schwannomas are not-so-rare, benign tumors originating 
from Schwann cells of the nerve sheath1. They are also called 
neurilemmomas or neurinomas. Twenty-five to forty percent 
of schwannomas occur in the head and neck region, and only 
0.5% to 1% occur in the oral and maxillofacial area1,2. Al-
though the oral cavity has extensive nervous plexuses, it does 
not correlate with the number of schwannomas that develop 
there3. The mobile portion of the tongue is a common site, 
and the mucoperiosteum is less frequently mentioned as a site 
in the literature2. Schwannomas are predominantly seen in the 

3rd to 5th decades of life and affect both sexes in nearly equal 
numbers4. They have been often reported as asymptomatic, 
solitary, smooth, and submucosal nodules in the oral cavity2,3. 
They are mostly sporadic but can be inherited. Either way, 
they are almost always associated with an inactivation muta-
tion of the neurofibrin-2 gene5.

Under the lens, a schwannoma is an encapsulated tumor 
of perineurial, well-differentiated Schwann cells that pres-
ents a biphasic pattern of Antoni A (richly cellular and well 
organized) and Antoni B (less cellular and edematous/myxo-
matous) areas. Schwann cells have long, thin spindle-shaped 
bodies with indistinct borders and oval, twisted/buckled, or 
crooked nuclei. These cells appear as organized streaming 
fascicles in Antoni A, with areas of palisading nuclear ar-
rangements around eosinophilic amorphous masses known as 
Verocay bodies. On the other hand, Antoni B areas are rela-
tively paucicellular, with haphazardly arranged Schwann cells 
in a myxoid or loose stroma1,4,6,7. Cystic degeneration, thick 
hyalinized vessels, hemosiderin deposition, lipid-laden mac-
rophages, and nuclear atypia (degenerative changes) are other 
features of schwannomas8. Apart from those conventional 
features, schwannomas can present with many morphologi-
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cal variations and mild cellular and nuclear pleomorphism. 
Although the conventional histopathology is easily diagnos-
able, variations can be a source of incorrect interpretation. 
To the best of our knowledge, schwannoma with analogous 
histopathology in the oral cavity has rarely been reported in 
the English-language literature. Therefore, we here present a 
case of Schwannoma with an extensive rosette-like arrange-
ment of Schwann cells, along with evidence of mild nuclear/
cellular pleomorphism and epithelioid cells. Immunohisto-
chemistry can aid in making a definitive diagnosis and ruling 
out possible malignant behavior in such circumstances. The 
mainstay of treatment is conservative surgical excision, with 
no/low recurrences reported2,9.

II. Case Report

A 60-year-old female patient reported to the dental out 
patient department seeking a dental prosthesis. During an 
intra-oral examination, she was found to have a small dome-
shaped swelling extending in the missing lateral incisor-
canine region of the left mandibular alveolar ridge. The 
swelling was sessile, pale, non-tender, smooth in texture, firm 
in consistency, had well-defined margins, and was sitting on 
a normal-appearing mucosa. It measured 1.5 cm×1.3 cm (Fig. 
1), did not tend to bleed, and blanched on palpation. The 
patient was asymptomatic and guessed that it had been there 
for approximately 6 years. She had no significant history of 

irritation/trauma, discharge/bleeding, previous ulceration, 
exposure to a relevant medication/drug, or hospitalization. 
Intraoral periapical radiograph and routine blood investiga-
tions were conducted and produced insignificant findings. A 
provisional diagnosis of fibroma with a differential diagnosis 
of peripheral giant cell granuloma was made. The tissue was 
sent for histopathological evaluation, and postoperative heal-
ing of the patient was uneventful.

The sections showed a well-capsulated and bilocular le-
sion. The tumor was highly cellular with characteristic fibro-
collagenous cores. The latter organization provided the 
pathology, a rosette or floret-like arrangement.(Fig. 2) The 
tumor cells around the irregularly-shaped rosettes were bland 
and polygonal, with ample cytoplasm giving it an epitheli-
oid morphology with occasional binucleation/tri-nucleation, 
simulating a giant cell. The epithelioid cells showed a mild 
amount of cellular to nuclear pleomorphism without accom-
panying mitotic activity.(Fig. 3) A few long and thin spindle-
shaped cells were seen entrapped in the variably sized col-
lagen cores of the rosettes. The inter-rosette area was richly 
cellular and composed of spindle-shaped cells with buckled/
crooked nuclei, resembling the Antoni A arrangement. Most 
of those cells resembled Schwann cells and showed long in-
terlacing fascicular arrangements devoid of Verocay bodies. 
There was no evidence of Antoni B areas. Occasional blood 
vessels could be seen, a few engorged with red blood cells 
and others with thickened hyalinized periphery. The overlying 
epithelium showed evidence of pseudo-epitheliomatous hy-

Fig. 1. A small dome-shaped, well-defined swelling of the left 
mandibular alveolar ridge.
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Fig. 2. Multiple rosette-like arrangements of tumor cells with fibro-
collagenous cores surrounded by fascicles of spindle-shaped 
tumor cells (H&E staining, ×10).
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perplasia, and the basilar cells exhibited a prominent increase 
in the amount of melanin pigment. Melanin incontinence and 
a few chronic inflammatory cells were seen dispersed on the 
densely fibrous stroma. No perineural or vascular invasion 
could be ascertained. Masson’s trichrome stain confirmed the 
deposition of blue collagen fibers arranged in a radiating pat-
tern inside the rosette’s core.(Fig. 4)

S-100 immunostain showed strong, diffuse deposition of 
nuclear and cytoplasmic brown, confirming the presence of 

a neural tumor of Schwann cell origin.(Fig. 5) Ki-67 immu-
nomarker testing was performed to ascertain the proliferative 
status of the atypical cells seen, and the result was negative.
(Fig. 6) Subsequently, a diagnosis of schwannoma with 
evidence of rosette and epithelioid change was made. The 
patient was followed up for 1 year and 2 months without any 
recurrence.

Fig. 3. A single rosette with epithelioid cells encircling the rosette-
like radiating fibro-collagenous cores with mild amount of atypia. 
The tumor cells on the left side are spindle-shaped resembling 
typical Schwann cells (H&E staining, ×40).
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Fig. 4. The blue-colored center of rosettes and the periphery of the 
tumor confirm the presence of collagen fibers (MT staining, ×4).
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Fig. 5. The brown-colored diffuse deposition of S-100 immuno-
marker suggests Schwann cell origin of tumor (S-100 staining, ×10).
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Fig. 6. Absence of Ki-67 immuno-marker is suggestive of low 
proliferation index confirming the absence of malignancy (Ki-67 
staining, ×40).
Monica Mehendiratta et al: A rare histopathological variant of Schwannoma with 
rosette-like arrangements and epithelioid cells: a case report from a histopathologist’s 
perspective. J Korean Assoc Oral Maxillofac Surg 2023



J Korean Assoc Oral Maxillofac Surg 2023;49:233-238

236

III. Discussion

Schwannoma’s classical histopathological arrangement is 
called Antoni A and Antoni B and was first described by the 
Swedish neurologist Nils Antoni (1920). The palisading ar-
rangement of Schwann cells in a stack-like arrangement with 
an acellular eosinophilic center is eponymically called Vero-
cay bodies because they were first described by the Uruguay-
an neuropathologist Jose Verocay (1910)10. The anuclear zone 
of a typical Verocay body consists of the cytoplasmic pro-
cesses from a stack of Schwann cells. Such an arrangement 
of nuclei occurs as an adaptive response to maintain cell–cell 
interactions that could be disrupted by increased matrix depo-
sition of laminin and phospholipids such as lysophosphatidic 
acid in Schwann cells11.

Schwannomas originate histogenetically from the sheath 
of the peripheral nerves and present an array of histological 
features consistent with neural crest cells or neuroectodermal 
tissue, paving the way to diverse variants. Also, they present 
with a true capsule around them that is made up of epi- or 
perineurium instead of the condensed collagen fibers seen in 
other mesenchymal tumors12. The variants mentioned in the 
literature include ancient schwannoma (with degenerative 
changes, including marked nuclear atypia), cellular schwan-
noma (with high cellularity and the presence of mitotic ac-
tivity), plexiform schwannoma (with multinodular/multiple 
discohesive patterns), epithelioid schwannoma (predomi-
nantly epithelioid changes), melanotic schwannoma (pres-
ence of melanin pigment and epithelioid change), glandular 
schwannoma (controversial glandular arrangements), Pacin-
ian schwannoma (containing whorled structures), lymph 
node schwannoma (extremely rare; arises inside a lymph 
node), multiple schwannoma (schwannomatosis), and hybrid 
schwannoma/perineurioma (Antoni A areas with a whorled 
growth pattern)12-14. Other less commonly cited histopatho-
logical variants of schwannoma include neuroblastoma-like14 

and microcystic variants15.
Our case displayed irregular rosettes/florets that resembled 

reported cases of neuroblastoma-like schwannomas13-15, but 
the cellular details were different. In neuroblastoma-like 
schwannomas, rosette-like arrangements of round, hyper-
chromatic Schwann cells were described by Goldblum et al.16 
in 1994, and therefore primitive neuroectodermal tumors, 
Ewing’s sarcoma, neuroblastoma, and other neural crest 
pathologies became the differential diagnoses. Previously 
reported rosettes exhibited central collagenous cores13, and 
neuroblast-like cells have been described as hyperchromatic 

with indistinct nucleoli and a minimal amount of cyto-
plasm15,16. These tumors can present with minimal atypia as 
well. Since then, multiple cases have been reported in the 
literature, with the first case in the oral cavity described by 
Sedassari et al.17 in 2014. The present case showed rosette 
formations, but the cells around the rosette didn’t resemble 
the small, hyperchromatic, round cells of neuroblastoma; in-
stead, they presented with ample eosinophilic cytoplasm and 
a bland nucleus. Thus, they resembled epithelioid cells rather 
than neuroblast cells. The epithelioid cells also showed mild 
cytological atypia without evidence of mitotic figures. The 
inter-rosette cells were spindle-shaped, resembling Schwann 
cells, with vesicular nuclei and prominent nucleoli. These 
cells made long fascicles, but no evidence of Verocay bod-
ies could be seen. Vélez et al.14 used the descriptive term, 
rosetoid schwannoma to describe schwannomas with rosette 
patterns but no neuroblastoma-like features. Similar to Vélez  
et al.’s and Fisher et al.’s cases14,18, our oral variant showed 
rosette formations without neuroblastoma-like cells and with 
epithelioid differentiation. Therefore, we propose epithelioid 
schwannoma with rosettes as descriptive terminology for 
such cases13,18.

Epithelioid schwannomas are a rare variant of schwan-
noma described in the literature18,19. They contain no true 
epithelial components, that is, glandular or squamous differ-
entiation18. Hart’s analysis of 58 cases of epithelioid schwan-
noma showed that most cases consisted predominantly of 
epithelioid cells, with variable amounts of stroma20. Accord-
ing to him, around one-third of the epithelioid areas gradually 
merged with the spindle-shaped cells, which occasionally 
displayed nuclear palisading. In 12% of the cases in Hart’s 
series, giant rosette-like collagenous deposition with a rim of 
epithelioid cells was seen, which was similar to our case. Di-
lated and hyalinized blood vessels were also found in most of 
his cases20. These epithelioid schwannomas are highly cellu-
lar and often do not show the features characteristic of Antoni 
A and B areas, which can mistakenly suggest malignancy. 
Considering the error in our pathology, we assessed the tumor 
for S-100 and Ki-67 to confirm the nature of the cells and 
rule out malignancy, respectively.

Ultra-structurally, Schwann cells show diffuse and strong 
nuclear and cytoplasmic staining with S-100, which is seen in 
our case. On the other hand, perineural cells and fibroblasts 
stain negative for S-100, which helps to distinguish non-neu-
ral pathologies and neural pathologies with mixed cellularity 
such as neurofibroma7. On the other hand, our tumor stained 
negative for Ki-67, which allowed us to rule out malignant 
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behavior. Other markers commonly used for diagnosing 
schwannomas include the SOX-10 protein for intra-cellular, 
mature Schwann cells and collagen-IV and laminin for the 
pericellular/membranous component of Schwann cells. Epi-
thelial membrane antigen can be used to show trapped peri-
neurial components, often toward the periphery17.

Another interesting feature in our case is the bilobular pat-
tern encircled by thin connective tissue septa. The literature 
shows a multilobular pattern in plexiform schwannomas, but 
a bilobular pattern with uncommon histopathology has not 
previously been mentioned, to the best of our knowledge.

Conventional schwannomas are generally encapsulated, 
and thus the prognosis is excellent after surgical extirpation, 
provided that any associated nerve is saved20. Malignant 
transformation has been seen in epithelioid/cellular and 
plexiform variants7. The presence of atypia in an epithelioid 
schwannoma doesn’t confirm a malignant transformation. On 
the other hand, malignant epithelioid schwannomas are fre-
quently deep-seated and anaplastic20.

The superficial location of our asymptomatic, solitary 
pathology with a history of slow growth and long duration, 
along with well-demarcated borders, smooth glistening cap-
sule, and easy enucleation, were all clinical signs of benig-
nancy. However, histological evidence of rosettes, epithelioid 
cells, and mild atypia with a lack of mitotic activity and 
negative Ki-67 stain were required to definitively diagnose 
benignancy. S-100 positivity led to our definitive diagnosis of 
neurilemmoma with rosettes and epithelioid cells.

In conclusion, Schwannomas are rare and asymptomatic 
growths that originate from Schwann cells in the peripheral 
nervous system. The preoperative provisional diagnosis can 
be difficult to make, but their good encapsulation and smooth 
surgical appearance might orient clinicians toward that diag-
nosis. Conventional schwannomas can be easily diagnosed 
histopathologically, but in diagnosing its many variants, 
S-100 can help provide a definitive diagnosis. In rare vari-
ants with high cellularity, distinctive rosette formations, and 
epithelioid changes, a proliferative marker such as Ki-67 can 
help distinguish schwannomas from malignancy. Due to the 
rarity of this case, scant evidence is available about the nature 
and recurrence of such tumors.
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