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ABSTRACT
It is essential to differentiate between oral schwannomas and neurofibromas. Depending on the neoplasm type, the
surgeon can decide the optimal treatment approach. Additionally, the potential of malignant transformation and
the association with neurofibromatosis type1 should be considered in neurofibromas. Twenty-two cases diagnosed
as schwannomas and neurofibromas were retrieved from the Pathology Laboratory at the College of the Dentistry/
University of Baghdad. Immuno-histochemical analysis was performed using antibodies S-100, EMA, and Calretinin.
The mean age of the patients with neurofibroma was 38.83, whereas it was 29.5 among those with schwannoma.
Women were more frequently affected by schwannoma, while no gender predominance was noted in neurofibroma
cases. The tongue was the most prevalent site for schwannoma, while the alveolar ridge was the most common
neurofibroma location. The immunohistochemical analysis showed a stronger and more diffuse immunoreactivity of
the S-100 in schwannomas than neurofibromas. The EMA reactivity was absent in most neurofibromas, while a weak
expression was observed in schwannomas, especially by the capsular area. Moreover, a variable reactivity to calretinin
was demonstrated by schwannomas; however, an absence of expression in neurofibroma was noted. We concluded
that combined immunohistochemical evaluation of S-100, EMA, and Calretinin could be regarded as a reliable method
to differentiate between them.
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INTRODUCTION

Schwannoma and neurofibroma tumors are
the most common nerve sheath peripheral
tumors [1,2], and although these tumors
constitute the largest number of the neurogenic
neoplasms, they rarely affect the oral cavity
[3–6]. Neurofibroma consists of a mixture of
cells, including Schwann cells, perineural cells,
fibroblasts, and mast cells [2,4]. Alternatively,
Schwannoma (neurilemmoma) is com-posed
exclusively of Schwann cells [2,7,8].

Schwannoma is usually a solitary, asymptomatic,
slowly growing lesion that equally affects
both genders and has a mean age of twenty
to fifty years. Some diseases, such as type 2
neurofibromatosis
and
schwannomatosis,
may occur with multiple unilateral or bilateral
vestibular nerve schwannomas as a feature [4,9].
In the oral cavity, the tongue is the most frequent
site of involvement by schwannomas [10,11].
Histologically,
schwannoma
is
usually
encapsulated. The tumor cells are arranged
into two different organization patterns: Antoni
A, consisting of spindle-shaped cells with an
elongated nucleus, is arranged in palisades or
separated parallel rows through an acellular
eosinophilic area called (Verocay body).
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Furthermore, Antoni B, which is characterized
by spindle-shaped cells scattered in a loose
connective tissue matrix in a disorganized
manner where microcystic degeneration and
inflammatory cells can be detected [12].
Neurofibromas are the most common benign
neoplasms that originate from the peripheral
nerves [13] and occur as a single tumor
or multiple ones [6] when associated with
neurofibromatosis type 1 (NF-1) [14–19].
Neurofibromas mainly affect individuals of
twenty to forty years or younger when related
with NF-1 [6,14–19].
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Several immunohistochemical markers have
been studied to differentiate these two entities,
and varying sensitivities and specificities have
been shown [1,26,29]; however, the utilization of
these biomarkers alone or in combination may be
inadequate as these tumors occasionally exhibit
cytomorphological and immunohistochemical
overlap [1,26].

In this study, typical cases of schwannomas
and neurofibromas are investigated by
immunohistochemical staining of calretinin,
EMA, S-100 protein. We evaluated and compared
these
immuno-histochemical
markers'
expressions to have a reliable and useful method
to differentiate between schwannomas and
neurofibromas.

Solitary neurofibromas are usually painless and
slow-growing of varying sizes. These tumors
appear after puberty and remain progressive
throughout life [6]. Deeper and visceral or
plexiform neurofibroma can be observed as
part of NF-1. The malignant transformation
potential is more prevalent in neurofibromas
than in schwannomas [6,17–24]. The tongue,
buccal mucosa, and lips are oral sites that are
more commonly affected by neurofibroma
[6,25]. Due to the neurofibromas derived from
Schwann cells, perineural cells, and fibroblasts,
the neurofibromas' microscopic aspects are of
great cellular heterogeneity [3,4,6]. They are
well-circumscribed tumors characterized by
the intermingling of spindle-shaped cells with
a wavy nucleus within a myxoid background
consisting of delicate col-lagen fibers and a
variable number of mast cells [6].

Oral lesions diagnosed as schwannomas and
neurofibromas submitted to the biopsy service
to Oral Pathology Laboratory at the College of
Dentistry, the University of Baghdad between
2000 and 2019 were retrieved and reviewed.
Clinical data (age, gender, site, size of the lesion,
duration, type of the biopsy), laboratory records,
and surgical notes were tabulated.

Schwannomas can be removed surgically without
sacrificing the nerve, primarily if it arises from the
nerve lining. However, for most neurofibromas,
the nerve is part of the mass, and surgery involves resection and nerve grafting to maintain
function [26,27]. Besides, neurofibromas have a
small but non-negligible possibility for malignant
transformation. This is more commonly
associated with Neurofibromatosis Type 1 (NF1) than with schwannomas [2,28].

The microscopic pattern related to the
organization of tumor cells, the background
matrix, and the exist-ence of inflammatory
infiltrate
for
each
schwannoma
and
neurofibromas cases were analyzed and
record-ed were analyzed by two pathologists
independently.
The
immunohistochemical
assessment was primarily utilized to confirm the
diagnosis by the percentage of immunoreactivity
presented by tumor cells under light microscopy.

Although it is generally not difficult to
differentiate between schwannomas and
neurofibromas by standard light microscopy,
there can be considerable morphological overlap
between them in a few cases. The differentiation
between these tumors is fundamental for the
surgeon to determine the intended surgery of
choice [6,26].

MATERIALS AND METHODS

Four micrometer thick sections were taken
from the archived paraffin blocks of the chosen
cases and processed routinely for morphological
and immunohistochemical evaluation. These
sections were stained with hematoxylin and
eosin (H&E) for morphological examination
and analyzed under light microscopy. To certify
histopathological diagnosis, a streptavidinbiotin-peroxidase complex Abcam® (Cambridge,
UK) immunohistochemistry analysis and
evaluation were performed for all cases. The
dilution and clonal-ity of the antibodies (S-100,
EMA, and Calretinin) used in this study are listed
in (Table 1).

Journal of Research in Medical and Dental Science | Vol. 9 | Issue 5 | May 2021

28

Awf SH Mahmood, et al.

J Res Med Dent Sci, 2021, 9 (5):27-34

Table 1: Antibodies employed in the study and stated according to the manufacturer’s datasheet.

Antibody

Manufacturer's
code

Clonality

Isotype

Anti-S100 antibody

ab136629

Monoclonal

IgG

Synthetic peptide corresponding to Human S100 (C
Rabbit 1/100- 1/200.
terminal).

Abcam®

Anti-MUC1 antibody

ab15481

polyclonal

IgG

Synthetic peptide within Human MUC1 aa 1200 to
the C-terminus.

Rabbit

1/100

Abcam®

Anti-Calretinin
antibody

Ab702

polyclonal

IgG

Full-length protein corresponding to Calretinin

Rabbit

1/50-1/100

Abcam®

Immunogen

RESULTS

Twenty-two patients with neurofibromas and
schwannomas were retrieved in the mentioned
period. Twelve cases of neurofibromas and ten
cases of schwannomas were included in this
study. The neurofibroma sample consisted of six
females and six males, and their ages ranged from
29 to 64 years, with a mean age of 38.8 years.
Among the schwannoma patients, there were
seven females and three males. The patients'
ages ranged from 14 to 48 years, with a mean
age of 29.5 years. Regarding the site, the most
common site of involvement of neurofibroma
in the presented study was the alveolar ridge
(33%), followed by palate (25%) and buccal
mucosa (16.7%), whereas the tongue (33%)
was the most common site of involvement for
schwannoma followed by palate (25%), lower
lip (16.7%), gingiva (8.3%), buccal mucosa
(8.3%), and centrally within bone involving
the body of the mandible (8.3%) as illustrated
in (Table 2).
The
microscopical
findings
and
immunohistochemical
(IHC)
profiles
of
the neurofibromas and schwannomas are
listed in (Tables 3 and 4), respectively.
Histopathologically, nine cases of neurofibromas
(75%) were of solitary (conventional) type
characterized by circumscribed but nonencapsulated spindle cells, consisting of uniform
and randomly distributed spindle cells. Tumors
cells have wavy and hyperchromatic nuclei in
a loose collagenous background. Two cases
(16.7%) were diffuse or cellular variant, composed mainly of small-sized round to spindleshaped cells, with a honeycomb appearance and
tend to in-filtrate subcutaneous fatty tissues.
Furthermore, one case of a plexiform variant
(8.3%) was detected.

On the other hand, there were ten cases of
schwannoma in this study. Eight cases (80%)
revealed a conventional feature of fascicles of

Host

Applied
dilution

Manufacturer

spindle-shaped cells, arranged into a cellular
area (Antoni A) around the acellular eosinophilic
area (Verocay bodies) and fewer cellular zones
in a partially myxomatous back-ground stroma.
The cellular zones of conventional schwannomas
vary from case to case. There was peri-vascular
hyalinization, which leads to the thickening of the
blood vessel walls in most typical or conventional
schwannomas cases. One case (10%) was an
ancient variant with degenerative changes
microscopically, particularly inflammation,
hemorrhage, nuclear atypia, and extensive cystic
changes. Additionally, one case of plexiform
variant was found, comprising (10%) of the
overall sample size. This kind is generally
mistaken for a plexiform neurofibroma. The
Antoni A zone and the Verocay bodies provide
for the distinction of these two individuals.

The immunohistochemical evaluation showed
a stronger expression of S-100 marker
for schwannoma cases as compared to
neurofibromas. In all Schwannomas cases, we
observed that strong and diffuse staining was
detected in all schwannoma cells in all cases,
while (75 percent) of cases revealed moderate
staining and (25 percent) diffuse expression
in neurofibroma as shown in (Figure 1).
Moreover, all schwannoma cases exhibited a
weak expression of EMA marker, particularly in
the capsular area rather than lesional cells, as
illustrated in (Figure 2). In contrast, the absence
of expression was noticed by most neurofibroma
cases (84 percent) and variable expression in the
rest (16 percent).

Furthermore, there was an absence of Calretinin
expression demonstrated by neurofibroma
cases. On the contrary, Calretinin expression
for schwannomas revealed that forty percent
of schwannomas cases had a weak expression,
fifty percent of cases had a moderate expression,
and only one case (ten percent) had a diffuse
expression for this marker (Figure 3).

Journal of Research in Medical and Dental Science | Vol. 9 | Issue 5 | May 2021

29

Awf SH Mahmood, et al.

J Res Med Dent Sci, 2021, 9 (5):27-34
Table 2: Microscopical findings and IHC profile of the neurofibroma.

Case no

Diagnosis

Gender

Age

Site

Size

1

M

35

palate

8*4 cm

2

M

64

palate

1.5*1 cm

3

F

41

Alveolar ridge

4*2 cm

4

M

29

Alveolar ridge

5*3 cm

5

F

48

Alveolar ridge

1*0.5 cm

6

F

32

Palate (Mid)

2*2 cm

M

39

Buccal mucosa

1.5*1 cm

8

F

41

Tongue

3*2 cm

9

M

36

Tongue

0.5 cm

Neurofibroma

7

10

F

35

Tongue

1*1 cm

11

F

31

Buccal mucosa

3*2 cm

12

M

37

Alveolar ridge

3*2 cm

1

M

29

Gingiva

2*1 cm

2

F

42

Lower lip

0.5 cm

3

M

17

palate

1*1 cm

4
Schwannoma

5
6

M

28

palate

0.5 cm

F

18

Tongue

3*2 cm

F

14

palate

3.5*2 cm

7

F

25

Tongue

1.5*1 cm

8

F

43

Lower lip

0.5 cm

9

F

31

Body of mandible

1*0.5 cm

10

F

48

Tongue

2*1 cm

Table 3: Clinical characteristics of the neurofibromas and schwannomas.
Case No.

Histological

S-100 (%)

EMA (%)

Calretinin (%)

1

Solitary (Conventional)

30

-

-

2

Solitary (Conventional)

30

-

3

Cellular (Diffuse)

80

-

-

4

Solitary (Conventional)

30

-

-

5

Solitary (Conventional)

40

30

-

6

Solitary (Conventional)

30

10

-

7

Cellular (Diffuse)

80

-

-

8

Solitary (Conventional)

30

-

-

9

Solitary (Conventional)

40

-

-

10

Solitary (Conventional)

30

-

-

11

Plexiform

40

40

-

12

Solitary (Conventional)

30

-

-

Table 4: Microscopical findings and IHC profile of the schwannomas.
Case No.

Histological

S-100(%)

EMA (%)

1

Conventional

90

20

Calretinin (%)
10

2

Conventional

90

10

10

3

Conventional

80

30

20

4

Conventional

90

10

10
30

5

Conventional

80

10

6

Ancient

80

20

30

7

Conventional

90

10

70

8

Plexiform

80

30

30

9

Conventional

70

10

30

10

Conventional

90

10

40
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DISCUSSION

This paper is a comparative study between the
two most common peripheral nerve sheath
tumors. The relation between the studied
tumors and patients' gender is minimal as
several works have shown that the gender
difference is insignificant [6]. Regarding the
studied sample, we observed that females were
more affected than men by schwannomas, while
no sex predilection was noted in neurofibroma
cases. Most of the neurofibromas are diagnosed
between the ages of twenty and forty years;
however, these neoplasms occur at a younger
age when associated with neurofibromatosis
type 1 syndrome [5,30]. The mean age of seven
documented literature reports of 127 cases
of neurofibroma has been documented to be
37.8 years [6], which is remarkably close to the
average age of 38.8 years reported in the study
described. However, schwannomas mostly occur
in patients between the age of twenty and fifty
years. The peak incidence of schwannoma occurs
in the third decade of life, and the mean age for
this tumor is about 32 years [12], which is close
to the mean age of 29.5 years documented in this
report.
The most prevalent location for oral
neurofibromas is the alveolar ridge, followed
by the tongue and the palate, while the most
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frequent for schwannomas is the tongue,
especially in the lateral and dorsal part of the
tongue [5], which agrees with this presented
study. Immunohistochemistry is a joint aid in
the diagnostic study of spindle cell tumors.
Reactivity for S-100 has been highlighted as the
most relevant finding to corroborate neurogenic
origin. S-100 revealed strong reactivity with
schwannomas and variable evident positivity
than
neurofibromas, not more than 40% of cells in the
presented study. The S-100 antigen has strong
positivity to Schwann cell origin, which is the
primary cell type schwannomas.

In contrast, neurofibromas contain cells with
clear schwannian differentiation intermixed
with perineurial and fibroblastic differentiation
(Figure 1). Additionally, most neurofibromas lack
EMA expression. On the contrary, schwannomas
exhibit a weak positive immunoreactivity,
especially in the pericapsular zones (Figure
2). Calretinin is a calcium-binding protein and
belongs to the EF-hand protein family. The
expression of calretinin is a hallmark of human
mesothelioma and mesothelioma cells, certain
types of epithelial and stromal ovarian cells [1].
In this study, all schwannomas demonstrate a
positive reactivity to calretinin. On the contrary,
all neurofibromas exhibit a negative expression.

Figure 1: Immunohistochemical analysis of S-100 in Schwannomas and Neurofibromas showing a strong immunoreactivity (x 100). A-Conventional
schwannoma, B-Plexiform neurofibroma.
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Figure 2: Positive pericapsular EMA expression in schwannomas (x100). A-Conventional schwannoma, B-Plexiform schwannoma.

Figure 3: Immunohistochemical analysis of S-100 in schwannomas and neurofibromas (x400). A-Positive calretinin expression in schwannoma, BNegative calretinin expression in neurofibroma.

Therefore, calretinin can be considered as a
specific biomarker for schwannomas (Figure 3).
CONCLUSION

This study provides a strong clue that combined
immunohistochemical staining with S-100, EMA,
and calretinin, in addition to the microscopical
evaluation, can be regarded as a reliable method

to differentiate between schwannomas and
neurofibromas. Besides, Calretinin can be
considered as an excellent tool in distinguishing
these tumors, especially in cases where a
histological overlap is evident.
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