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Abstract The benign peripheral nerve sheath tumours are
rare lesions mainly represented by schwannoma and
neurofibroma. The present work evaluated the clinical and
histopathological features of schwannomas and neurofibro-
mas of the oral cavity diagnosed in a Brazilian population.
Among 9.000 cases of oral lesions archived from 1970 to
2008, four schwannomas and 12 neurofibromas were
identified, microscopically revised and immunohistochemi-
cally certified through a panel including monoclonal anti-
bodies (anti-S100, vimentin, HHF-35 and desmin). From
biopsy and histological sections records, clinical and
histopathological data were retrieved, reviewed and statis-
tically analysed. Predominantly, schwannomas affected
non-white males (3:1), with an age and size averages of
34.7 years and 2.8 cm, respectively. Neurofibromas preferen-
tially occurred on the gingival/alveolar ridge of white females
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(5:1), with 35.7-year mean age, peak of incidence between 3rd
and 5th decade, and size average of 1.7 cm. (12 cases, 75%).
The studied tumours exhibited more frequently as a
painless, sessile and slow growth very similar to other
oral lesions, but their microscopic features differed
significantly. Schwannomas and neurofibromas are ex-
tremely uncommon in the oral cavity, exhibiting clinical
features very similar but specific and peculiar microscopic
findings that are useful in the establishment of the
diagnosis, which in some particular cases must be con-
firmed by immunohistochemistry.
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Introduction

The benign peripheral nerve sheath tumours (BPNSTSs) are
mainly represented by schwannoma and neurofibroma, and
although these tumours are the most common neurogenic
tumours, they rarely affect the oral cavity [1-9]. Schwan-
noma (neurilemmoma or neurinoma) is exclusively com-
posed by neoplastic Schwann cells, and its first description
was done by Verocay at 1910 [3]. It is very uncommon, but
about 25% to 48% of all cases affect the head and neck
region. Preferentially, schwannoma is a solitary, asymp-
tomatic and slow-growth lesion affecting both genders
equally, and the average age is between 20 and 50 years
[10-12]. Some diseases such as the neurofibromatosis type
2 and the schwannomatosis may present several uni- or
bilateral schwannomas of the vestibular nerve as a peculiar
feature [8, 13]. In the oral cavity, schwannomas affect the
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tongue preferentially [10, 12, 14]. Microscopically, schwan-
noma is generally encapsulated, and the neoplastic cells
compose two different patterns of organisation: (1) Antoni
A, which is consisted by spindle-shaped cells exhibiting
elongated nucleus and indistinct cytoplasmatic borders that
are arranged in palisade or parallel rows generally separated
by an acellular and eosinophilic area called Verocay bodies
[3, 10, 12]; and (2) Antoni B, which is characterised by
oval or spindle-shaped cells that are distributed on a
disorganised way within a loose connective tissue matrix
where the microcystic degeneration and inflammatory cells
can be found [3, 10, 12].

Neurofibromas are the most frequent benign neoplasms
originating from the peripheral nerve sheath and occur as
solitary or multiple tumours when associated to the von
Recklinghausen disease, better known as neurofibromatosis
type 1 (NF-1) [15-21]. Preferentially, these neoplasms
affect persons between 20 and 40 years old or younger
when associated to the NF-1 [15-21]. Solitary neuro-
fibromas are superficial, painless and slow growth reaching
variable sizes [22, 23] and, particularly, they clinically
present after the puberty and remain their progressive
growth throughout life [19-23]. As part of the NF-1, deeper
and visceral or plexiform neurofibromas as well as their
malignant transformation, which is more common in
neurofibromas than schwannomas, may be observed [11,
19-27]. Oral sites more affected are the tongue, buccal
mucosa and lips. Due to the neurofibromas arising from
Schwann cells and other cells, such as perineural cells and
endoneural fibroblasts, they present a great cellular hetero-
geneity in their microscopic aspects [3, 4, 8, 11, 18].
Nevertheless, basically, they exhibit as well-circumscribed
tumours characterised by intermingled sheaves of elongated
spindle-shaped cells with wavy or comma-shaped nucleus
within a myxoid matrix consisting of dispersed and delicate
collagen fibres and presenting variable number of mast cells
[3, 10, 12, 22]. The aim of this paper was to describe the
clinical, histopathological and immunohistochemical pro-
files of the oral schwannomas and neurofibromas diagnosed
in a Brazilian single centre.

Material and methods

After approval by the National Bioethics Committee, four
cases of sporadic schwannomas and 12 cases of neuro-
fibromas (nine sporadic cases and three NF-1-associated
cases) were found and selected for this study among 9.000
oral lesions diagnosed in the Oral Pathology Laboratory,
School of Dentistry, Federal University of Rio Grande do
Norte, Natal, Brazil. The biopsy records were used to
retrieve the clinical data related to the patients such as
gender, age and race and the data concerning the tumours
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such as the anatomical site, size, symptomatology and type
of implantation and growth besides the first clinical
diagnostic hypothesis.

Three micrometre-thick serial sections were taken from
the archived paraffin blocks of the selected cases and
processed routinely for the morphological and immunohis-
tochemical studies. For morphological analysis, these
sections were stained with haematoxylin and eosin and
examined under light microscopy. In an attempt to certify
the histopathological diagnosis, the immunohistochemistry
study through the streptoavidin—biotin—peroxidase complex
(SABC, Dako, Glostrup, Denmark) was performed for all
cases. The antigen retrieval, dilution and clone of the
monoclonal antibodies anti-S-100, desmin, vimentin and
HHF-35 used in this study are shown in the Table 1.

The microscopic features of schwannomas and neuro-
fibromas related to the pattern of organisation and
morphology of the neoplastic cells, to the stroma type
and to the secondary aspects such as the presence of
inflammatory infiltrate and bleeding were analysed and
recorded by two observers separately. The immunohisto-
chemical assessment was mainly utilised for the diagnosis
confirmation by mean of the intensity of the immunoex-
pression presented by the tumour cells under light
microscopy and scored as follows: + focal/mild immu-
noexpression; ++ intense immunoexpression. The obtained
data were statistically treated by means of the SPSS 10.0
software (SPSS, EUA).

Results

The main clinical features of the studied schwannomas and
neurofibromas may be observed in the Table 2. Predomi-
nantly, schwannomas affected non-white males (3:1 ratio)
with an age average of 34.7 years and mean size of 2.8 cm,
whereas the neurofibromas occurred with more frequency
on the gingival/alveolar ridge of white females (5:1 ratio)
with 35.7-year mean age, peak of incidence between 3rd
and 5Sth decade and size average of 1.7 cm. The majority of
the studied neurofibromas (n=4; 33.3%) exhibited concor-

Table 1 Technical protocol for use of monoclonal antibodies anti-S-100,
vimentin, HHF-35 and desmin

Antibody  Dilution  Antigen retrieval Incubation
specificity

S-100 1:400 Citrate pH 6.0, Pascal 1 h, at 37°C
Vimentin 1:50 1 h, at 37°C

HHEF-35 1:40
Desmin 1:40

Overnight, at 37°C
Overnight, at 37°C
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Table 2 Clinical characteristics of the schwannomas and neurofibromas

Case Gender Age (years) Race Anatomical site Size (cm) Clinical hypothesis
Schwannoma M 53 Black Palate Pleomorphic adenoma
Schwannoma F 46 White Mandible 3.5 Central giant cell lesion
Schwannoma M 18 Other Tongue Neurofibroma
Schwannoma M 22 Other Floor of mouth - Epidermoid cyst
Neurofibroma F 28 White Maxillary vestibulum 3 Lipoma
Neurofibroma M 58 White Buccal mucosa 1.5 Fibroma
Neurofibroma F 78 White Retromolar area - Pleomorphic adenoma
NF-1 neurofibroma F 24 White Low lip 3 NF-1 neurofibroma
NF-1 neurofibroma F 22 White Mental region 1.2 NF-1 neurofibroma
Neurofibroma M 6 White Alveolar ridge 35 Fibroma
Neurofibroma F 21 White Alveolar ridge 1.5 Fibrous hyperplasia
NF-1 neurofibroma F 44 Black Low lip 0.4 NF-1 neurofibroma
Neurofibroma F 19 - Maxilla - Myxoma
Neurofibroma F 47 White Gingiva 0.5 Fibrous hyperplasia
Neurofibroma F 41 - Retromolar - Fibrous hyperplasia
Neurofibroma F 37 White Tongue 1.0 Neurofibroma

dance between the clinical diagnostic hypothesis and the
microscopic diagnosis, and these tumours were more
clinically confused with fibrous hyperplasias (n=3; 25%).
With relation to the schwannomas, it was not observed any
diagnostic concordance. Only two (neurofibromas) of all
studied cases exhibited as a painful lesion and about 60% of
all cases (n=9) presented as a sessile nodule, whereas
93.7% of the schwannomas and neurofibromas displayed a
slow growth (n=15). The three NF-1 patients studied in the
present work were previously diagnosed by clinicians, and
they were sent to our service only when the oral neuro-
fibromas appeared.

The predominant histopathological findings and immu-
nohistochemical profiles of the schwannomas and neuro-
fibromas are listed in the Tables 3 and 4, respectively. The

schwannomas predominantly exhibited spindle-shaped cells
with variable nucleus morphology arranged in the Antoni B
pattern with scarce Antoni A areas presenting few Verocay
bodies and perivascular hyalinisation. The solitary and
syndromic neurofibromas were composed to spindle-
shaped, homogeneous nucleus cells forming short interwo-
ven sheaves in a myxoid stroma mixed to variable amounts
of mast cells. The Figs. 1 and 2 show the peculiar
microscopic features of the studied cases. There was a
variable staining to the S-100 protein both in neurofibromas
and schwannomas, but it was more evident in this latter
tumour (Tables 3 and 4, Fig. 3). Desmin and HHF-35
immunoexpression was not evidenced in the evaluated
cases, and the vimentin staining was stronger in the
neurofibromas than schwannomas (Tables 3 and 4).

Table 3 Histopathological features and immunohistochemical profile of the schwannomas

Case Cell and nucleus morphology

Organisation pattern ~ Stroma

Secondary features Immunohistochemical

profile
S100 Vimentin
1 Spindle-shaped, variable nucleus TAntoni B, |[Antoni Dense fibrous Haemorrhage ++ +
A/1Verocay bodies
2 Round, spindle-shaped, variable TAntoni B, |Antoni  Loose fibrous, myxoid Perivascular hyalinisation ++ +
nucleus A/|Verocay bodies
3 Spindle-shaped, mild pleomorphism, 1 Antoni B, |[Antoni Dense fibrous Perivascular hyalinisation, ++ +
variable nucleus, mitoses figures A/|Verocay bodies inflammation, melanin
deposits
4 Spindle-shaped, vesicular nucleus TAntoni A/?Verocay Dense fibrous Inflammation ++ +

bodies, |Antoni B

1 predominant, | scarce, + focal/mild immunoexpression, ++ intense immunoexpression
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Table 4 Histopathological features and immunohistochemical profile of the neurofibromas

Case Cell and nucleus morphology Organisation pattern Stroma Secondary features Histological —Immunohistochemical
typing profile

S100 Vimentin

Spindle-shaped, homogeneous nucleus Short sheaves Myxoid Mast cells Conventional + ++
2 Spindle-shaped, homogeneous nucleus Short sheaves, Myxoid Mast cells Pacinian ++ +
vater-pacini
corpuscles
3 Spindle-shaped, variable nucleus Short sheaves Myxoid Mast cells Conventional ++ ++
4 Spindle-shaped, variable nucleus Mixed sheaves Myxoid Mast cells Conventional ++ +
5 Spindle-shaped, homogeneous nucleus Short sheaves Dense fibrous Mast cells Conventional ++ +
6 Spindle-shaped, light pleomorphism,  Long sheaves Loose fibrous Mast cells Cellular ++ ++
vesicular nucleus
Spindle-shaped, homogeneous nucleus Long sheaves Dense fibrous Mast cells Conventional + ++
8 Spindle-shaped, homogeneous nucleus Long sheaves Myxoid Perivascular Conventional + ++
hyalinisation,
inflammation,
ulceration
9 Spindle-shaped, light pleomorphism,  Short sheaves Myxoid Mast cells Cellular ++ ++
mitoses figures
10 Oval, spindle-shaped, variable nucleus Short sheaves Dense fibrous Mast cells Conventional + ++
11 Spindle-shaped, homogeneous nucleus Long sheaves Myxoid Mast cells Conventional + +
12 Spindle-shaped, homogeneous nucleus Long sheaves Myxoid Mast cells Conventional + ++

+ focal/mild immunoexpression, ++ intense immunoexpression

Discussion In the head and neck region, schwannomas are more

prevalent than neurofibromas [3, 28], whereas in the oral
Only about 0.17% of all assessed oral lesions records from  cavity, this latter tumour seems to be more frequent than the
our service were diagnosed as solitary schwannomas and  former [8, 29]. In the present work, we also found a higher
sporadic- and NF-1-associated neurofibromas, and this  prevalence of neurofibromas. Additionally, only three cases
result is in line with several works concerning to the rare  of neurofibroma were associated to NF-1 that is one of the
prevalence of these tumours in the oral cavity [4, 8, 15, 16].  most common inherited disorders in humans occurring in

Fig. 1 Schwannoma. Classical feature of the tumour with the Antoni Fig. 2 Neurofibroma. Histopathological aspect presenting the neo-
A areas centrally disposed within the predominant Antoni B areas plastic spindle-shaped cells arranged in elongated interwoven sheaves
[H&E, x200] within a fibrous connective stroma [H&E, x200]
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Fig. 3 Variable S-100 immunohistochemical expression in the
neoplastic cells of a neurofibroma [SABC, x400]

one at each 2.000 to 4.000 births [18-21, 24, 25, 30]. These
NF-1 patients showed solitary neurofibroma in the oral
cavity but multiple tumours throughout the body besides
other clinical signs such as iris Lisch nodules (all cases),
café-au-lait spots (all cases) and freckling in the axillary
region (two cases) that were necessary to fill the diagnostic
criteria for this condition [18-21, 25, 30]. Furthermore,
although the plexiform neurofibromas are a clinicopatho-
logical pathognomonic sign of NF-1 [5, 24, 26], none
studied cases presenting this type of tumour growth.
Generally, the relationship between the studied tumours
and the gender of patients is considered irrelevant once
several works have demonstrated that the difference among
the genders is minimal [3, 10, 18, 24]. Adversely,
considering all assessed cases, we observed that women
were more prevalent than men. However, men represented
the majority of schwannomas cases, differing of various
reports showing that females are frequently more affected
by oral schwannomas [8, 16, 25]. We found that the
neurofibromas occurred on an age group older than that
mentioned on the literature for the sporadic cases, whereas
in those three cases associated to the NF-1 the found
average age was in accordance with several reports [18-21,
24, 25, 30]. For sporadic oral schwannomas, our results
agree with several works reporting that these neoplasms
occur more frequently in young adults between the second
and third decades [8, 10, 28]. A high prevalence of
neurofibromas in white patients and no relationship
between schwannomas and the race were features also
found in the present paper. Although these results are
consistent with classical reports [3, 10, 12, 22], we believe
that they cannot be a reliable finding because of the
difficulty in managing the individuals by ethnic group once
the Brazilian population is a result of large miscegenation.

Rare cases of BPNSTs occur within the jaws, and these
cases are radiographically visualised as a well-delimited
unilocular defect or as an ill-defined, multilocular lesion
resembling several types of benign and malignant tumours
with or without odontogenic origin [2, 26-28]. We only
found two cases occurring intra-osseously: one in the
maxilla (neurofibroma) and other in the mandible (schwan-
noma) that were clinically and radiographically misdiag-
nosed as odontogenic myxoma and central giant cell lesion,
respectively. All cases affected, as it was expected [8, 10,
12, 17, 22], the soft tissues of the oral cavity. Additionally,
a lot of papers [1, 4, 7, 10, 12, 14, 17, 22, 29] report that
both neurofibromas and schwannomas have the tongue as
the main site of occurrence but, adversely, we found more
cases affecting the gingival/alveolar ridge followed by the
tongue, lower lip and retromolar area. This last result
corroborates Salla et al. [8] and Marocchio et al. [15], and,
thus, we also believe that the real frequency of sporadic and
syndromic neurofibromas in the oral cavity is still uncertain
and need further investigation.

Clinically, studied tumours exhibited as small, slow-
growth lesions. Two cases of neurofibroma presented mild
pain and pedicled implantation while all cases of schwan-
nomas were asymptomatic and sessile. These features are in
accordance with several reports, although Neville et al. [10]
affirm that, between the neurofibroma and schwannoma,
the latter exhibits more symptomatic cases varying from
mild pain to paresthesia. In the oral cavity, the clinical
aspects of neurofibroma and schwannoma are not specific
and, thus, these tumours are very confused with other soft
tissue lesions affecting this anatomical site [4, 8, 10, 12, 15,
23]. In our analysis, we observed that these tumours were
more clinically misdiagnosed as fibrous hyperplasia, fibro-
ma and lipoma. Only three cases exhibited concordance
between the clinical hypothesis and the histopathological
diagnosis, and all these cases were of neurofibromas
associated to the NF-1, what may have helped in the
establishment of their clinical diagnosis once several
clinical signs of these disorders are easily identified and
found in about 90% of the NF-1 cases [18-21, 24, 25, 30].

Microscopic findings of the analysed cases were also
consistent with the literature. With relation to the schwan-
nomas, the Antoni B pattern of organisation was more
predominant than the Antoni A, although an equal mixture
was expected among them [3, 11, 31, 32]. As the presence
of the Verocay bodies was not easily evidenced, we found
the diagnosis of schwannoma difficult to establish without
especial staining. Additionally, one case of schwannoma
exhibited large deposition of melanin. However, we did not
classify this case as the histopathological variant called as
melanotic schwannoma because this variant presents pecu-
liar clinical and microscopic features such as the frequent
association with the Carney syndrome and the presence of
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psammoma bodies [3]. The deposition of melanin by tumour
cells is possible once the Schwann cells and melanocytes
share the same cellular origin: the neural crest cells.

Microscopically, neurofibromas showed variable fea-
tures in the present work independently of being sporadic
or syndromic tumours. This result was expected because
these tumours arise mainly from at least two types of cells
[3, 4, 8, 11, 31, 32]. Predominantly, we found that the
morphology of the cell nuclei was the main difference
observed among the neurofibromas. Unlike the schwanno-
mas, it was possible to classify some of the solitary
neurofibromas as the variants pacinian and cellular
whereas the syndromic cases were diagnosed as conven-
tional neurofibromas. The pacinian neurofibromas, which
were firstly described by Prichard and Custer in 1952,
exhibits a large amount of nerve structures similar to the
tactile bodies of Vater—Pacini that are sparsely distributed
to all neoplastic parenchyma resembling a classical
neurofibroma within a myxoid stroma [2, 6]. The cellular
neurofibromas, whose microscopic findings were described
by Weiss and Goldblum [3], were characterised by a large
cellularity beside mild pleomorphism of the neoplastic cells
exhibiting frequently vesicular nucleus and mitosis figures.
These findings suggested malignity, but unlike the malignant
peripheral nerve sheath tumours, these lesions were well-
encapsulated and exhibited strong S-100 immunoexpression
[3, 4, 23, 32].

Although the schwannoma and neurofibroma display
peculiar histopathological features, sometimes, the distinc-
tion among these tumours is very difficult. In these cases,
the use of special staining is necessary to the diagnosis
definition [4, 32]. The immunohistochemical assessment
performed in the present study confirmed the microscopic
diagnosis of the lesions because it permitted exclusion of
other tumours also exhibiting spindle-shaped cells in their
composition such as leiomyoma, leiomyosarcoma, fibroma,
fibrosarcoma, fibrohistiocytoma and malignant peripheral
nerve sheath tumours. The negative immunoexpression to
desmin and HHF-35 (muscle-specific actin) excluded any
muscle lesion, whereas the variable but expressive staining
to S-100 defined the neural origin of the studied cases.
Vimentin expression was stronger in the neurofibroma
cases than in the schwannomas; once in the former
neoplasm, there are neural and fibroblastic neoplastic
differentiation [3, 4, 8, 11, 32].

Finally, considering our small sample size and other
epidemiological biases related to surveys conducted on
pathology records, we could conclude that neurofibroma
and schwannoma seem to be very uncommon in the oral
cavity and at this anatomical site exhibit clinical character-
istics extremely similar, but different and peculiar micro-
scopic features. Furthermore, once these tumours are rare
and frequently, are associated to syndromes and malignant
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transformation, this study may sum to others in attempt to
better understand their clinical, histopathological and
biological behaviours.
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