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Utility of Nestin immunohistochemistry in the diagnosis of granular

cell tumor

Graniiler hiicreli tiimor tanisinda Nestin immunhistokimyasinin kullanim

Hilal Erinancg L Hiiseyin Savas Goktiirk 2, Giilhan Kanat Unler 2, Erdal Karagiille 8

Abstract

Aim: Granular cell tumors (GCTs) show neuroectodermal differentiation. Morphologically, a wide variety of
mesencymal tumors may have granular cell appearance. Nestin, which is an intermediate filament protein
expressed in undifferentiated cells during central nerves system development and its tumors. We aim to
determine the diagnostic utility of Nestin in diagnosis of GCTs.

Methods: Nestin immunohistochemistry applied to GCT cases and other mesenchymal tumors which may have
granular cytoplasm and the major differential diagnostic consideration of GCT. A total of 21 GCT from
different tissues (including 7 in the esophagus, 8 originating from skin tissues, 4 in the tongue, 2 in the vocal
cord), 17 gastrointestinal stromal tumor in the gastrointestinal tract, 8 leiomyoma (5 in the esophagus and 3
originating from skin tissues), 4 schwannoma (1 in the esophagus and 3 originating from skin tissues),
subcutaneous mesenchymal tumors ( including 7 neurofibroma, 5 fibroma, 15 dermatofibroma), 20 melanocytic
nevi, 15 gastric xanthomas and 15 xanthalesma of the skin were included the study.

Results: Nestin positivity was detected in all GCTs. Additionally, strong Nestin positivity was seen in all
gastrointestinal stromal tumors, schwannoma and neurofibroma cases. However, Nestin was negative in all
leiomyoma, fibroma, dermatofibroma, melanocytic nevi, gastric xanthoma and xanthalesma cases.

Conclusion: The study showed that Nestin immunohistochemistry has limitation in distinction of GCT from
tumors arising from neural cell lineage such as gastrointestinal stromal tumor, schwannoma and neurofibroma;
however, Nestin as a neural marker provides an evidence to neural origin of GCT and could be useful in
distinction GCT from other mesenchymal tumors with granular cytoplasm such as leiomyoma, dermatofibroma
and melanocytic nevi.
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Amag: Graniiler hiicreli tiimorler (GCTs) noroektodermal diferansiasyon gosterirler. Morfolojik olarak pek cok
mezenkimal timor, graniiler hiicreli goriiniime sahip olabilir. Nestin, santral sinir sistemi gelisimi boyunca
undiferansiye hiicrelerde ve santral sinir sistemi tiimorlerinde eksprese edilen bir intermediate filament
proteindir. Caliymamizda Nestin proteininin graniiler hiicreli tiimér ayiric1 tamisinda kullanilabilirliginin
belirlenmesi amaglanmistir.

Yontemler: Calismamizda GCT tiimor olgular1 ve graniiler sitoplazmaya sahip olabilecek ve graniiler hiicreli
timor ayirici tanisinda baslica ele alinan mezenkimal tiimérlere immunhistokimyasal olarak Nestin antikoru
uygulanmistir. Farkli dokulardan koken alan 21 GCT (7’si 6zofagus, 8’1 deri, 4’u dil, 2’si vokal korddan
gelisen ) , 17 GIST (gastrointestinal stromal tumor- gastrointestinal kanaldan gelisen) , 8 leiomyoma ( 5’i
ozofagus, 3’0 deriden gelisen), 4 schwannoma (1’i 6zofagus, 3’li deri yerlesimli) ve subkutan yerlesimli
mesenkimal tiimorler (7 ndrofibroma, 5 fibroma, 15 dermatofibroma) ile 20 melanositik neviis, 15 gastrik
ksantom ve 15 ksantalezma olgusu ¢alismamiza dahil edilmistir.

Bulgular: GCT’lerin tamaminda Nestin pozitifligi gorildi. Ayrica tim GIST’ler, schwannoma ve
norofibromada Nestin pozitif olarak izlendi. Bununla birlikte tiim leiomyoma, fibroma, dermatofibroma,
melanositik neviis, gastrik ksantom ve ksantalezma olgularinda Nestin ekspresyonu goriilmedi.

Sonug: Calismamiz Nestin immunhistokimyasinin GCT’iin ayirict tanisinda 6zellikle GIST, Schwannoma ve
norofibroma gibi noral orijinli tiimorlerde smirli oldugunu gostermektedir. Bununla birlikte noral bir marker
olan Nestin GCT’iin noral kokenine dair bir kanit sunmaktadir. Nestin, GCT ‘iin graniiler sitoplazmaya sahip
leiomyoma, dermatofibroma gibi diger mezenkimal tiimorler ve melanositik neviisden ayiriminda kullanilabilir.

Anahtar kelimeler: Nestin, granular hiicreli tiimér, noral orijin
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Introduction

Granular cell tumor (GCT) is a rare and usually benign
tumor having neuroectodermal differantiation. About 2 % of the
cases can present a malignant course [1]. While GCTs have been
reported in various parts of the body such as the skin and the
viscera, they most frequently occur in the head and the neck
regions. Around 40 % of the cases are found in the tongue while
the skin and subcutaneous tissue share one third of the cases.
Other sites such as the esophagus, the stomach, the larynx, the
bronchus, the uvea, soft tissue and the pituitary stalk may also be
involved. GCTs are usually poorly circumscribed and non-
encapsulated. However, encapsulated GCTs can occur,
especially the skin and the subcutaneous tissue.

Histologic features of GCT are quite distinctive with
abundant granular-appearing of tumor cells. However, granular
cell changes due to lysosome accumulation can be observed in a
variety of neoplasms and they might closely resemble one
another [2]. Therefore, a wide range of tumor and reactive
pathologies such as xanthoma and trauma associated changes
should be consider in differential diagnosis of GCTs.

Currently, the hypothesis of the neural origin of GCT is
widely accepted. Immunohistochemical studies also showed
Schwann cell origin of GCT through the positive identification
of S-100 protein [3-5]. Recently, Nestin expression has been
shown in GCT of gastrointestinal (Gl) tract [6, 7]. Nestin protein
was firstly discovered in the developing nervous system of mice.
Nestin is considered to be a marker of neural stem and skeletal
muscle progenitor cells and tumors related to such cell lineages,
although its expression in other cell types is under investigation
[8]. It has been detected in many kinds of tumors, especially in
tumors derived from the central nerves system such as gliomas,
medulloepitheliomas,  primitive  neuroectodermal  tumors,
meningiomas [9].

The purpose of this study was to investigate the
diagnostic benefit of Nestin immunohistochemistry as a neural
tissue marker in the diagnosis of GCTs.

Material and methods

Patients and clinical data

This retrospective study consisted of 21 cases of GCT
diagnosed at Baskent University, Faculty of Medicine,
Department of Pathology between 2003 and 2017. Written
consent and ethical approval could not be taken due to the
retrospective design of the study.

The diagnosis of GCT cases have been detected from
the archives of pathology report collected via electronic files on
computer. Demographic data including age, gender and sites
was noted by using the patient’s medical records from the
archives of the pathology, retrospectively.

The location of 21 GCT cases were from diverse
anatomical sites. We categorized the patients into three groups
according to their locations (the Gl tract, the skin and the head
and neck lesions). Seven cases of GCT were from
gastrointestinal tract (the esophagus), eight cases of GCT were
from the skin (three on the extremities, one on the vulva, one on
the breast, one on the abdominal surface, two on the face) and six
cases of GCT were from the head and neck region (four on the
tongue, two on the vocal cord).

To investigate the specificity of Nestin, a total number
of 76 cases of other mesenchymal tumors which are considered
mostly in the differential diagnosis of GCTs and 15 cases of
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gastric xanthomas and 15 cases of xanthalesma from the skin
were also applied Nestin immunohistochemistry.

Histologic types of tumor which are considered mostly
in the differential diagnosis of GCTs was determined according
to literature [2]. This mesenchymal tumor group were also
consisted of tumors which are located similar site of GCTs.
Pathology reports were reviewed and mesenchymal tumor group
were determined from archives of the pathology department
between and 2003 and 2017. In the mesenchymal tumor group,
tumor affected the GI tract includes five leiomyoma of the
esophagus, one schwannoma of the stomach and 17
gastrointestinal stromal tumor (GIST) cases. Tumors affected the
skin and the soft tissue includes three leiomyoma, three
schwannoma, seven neurofibroma, five fibroma, 15
dermatofibroma and 20 melanocytic nevi.  Gastric xanthomas
(n=15) and xanthalesma (n=15) were also studied. Among them,
two leiomyoma of the esophagus, one leiomyoma of the skin,
one melanocytic nevi, all gastric xanthomas and xanthelesma of
the skin have granular cell appearance.

Demographic and clinicopathogic features of patients
are given in table I.

Pathological analysis

All H&E-stained slides were reviewed by a single
pathologist and the diagnosis was confirmed.
Immunohistochemical staining for S-100 protein, CD68 had been
used for the confirmation of the diagnosis of GCT before.
Representative samples with GCT were selected for
immunohistochemical analysis with Nestin. To investigate the
specificity of Nestin, other tumors which are considered in the
differential diagnosis of GCTs were also applied Nestin
immunohistochemistry.

Immunohistochemical staining

Formalin-fixed paraffin-embedded tissue was used for
the immunohistochemical reactions. Three-um thick sections
were obtained from the formalin-fixed, paraffin-embedded tissue
blocks mounted on positively charged glass slides, and dried
overnight at room temperature. Sections were de-paraf—finized in
xylene and in graded ethanol and placed in 0.5% hydrogen
peroxide in methanol for 5 minutes to block endogeneous
peroxidase activity. Antigen retrieval was carried out by
incubation in 0.01 M citrate buffer (pH 6.0) for 15 minutes in a
microwave oven. Sections were removed and put in phosphate-
buffered saline for 15 minutes, following rinsed thoroughly in
deionized water. The sections were exposed to the primary
antibody for 60 minutes at room temperature. The standard
streptavidin-biotin-peroxidase complex method was used for
Nestin antibody, 1:100 dilution; (Santa Cruz-sc-71665), by
employing di-amino-benzidine as the chromogen.

Statistical analysis

Continuous variables were expressed as mean =+
standard deviation, and median value if necessary. Categorical
variables were expressed as frequencies with percentages.

Results

The histological features were similar in all GCTs. At low
magnification, tumors were composed of sheets or nests of
plump, round or slightly ovoid cells with abundant eosinophilic
granular cytoplasm with small, round, centrally located uniform
pyknotic nuclei (Figure 1). Histochemically, tumor cells were
characterized by globular and diffuse periodic acid-Schiff
positivity of the cytoplasm, which remained after diastase
digestion. The following primary antibodies were used to
confirm diagnosis: S100 and CD68. All of the cases of GCTs
were positive for S-100 and CD-68. Nestin positivity was also
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detected in the cytoplasm of tumor cell with diffuse and strong
staining intensity (Figure 2).

In mesenchymal tumor group, strong Nestin positivity was seen
in all GIST, schwannoma and neurofibroma. Nestin was
negative in all leiomyoma, fibroma, dermatofibroma,
melanocytic nevi, gastric xanthoma and xanthalesma. Nestin was
also positive at the endothelium of vessels in both study group.
The results of the immunohistochemical studies on these tumors
are summarized in Table 2.

Pathology” Anatomic site Location” Sex Age Size
FIM  (year) (mm)

Granular cell

tumor (21) Gastrointestinal Esophagus (7) 4/3 42.7 7.71

Skin Leg (3), vulva 4/4 46.3 11.2
(1), breast (1),
abdominal (1),

face (2)
Head&neck Tongue (4) 5/1 54 11
Vocal cord (2) 46 4.5
Leiomyoma (8) Gastrointestinal Esophagus (5) 312 54 11.0
Skin Leg (3) 3/0 62 13
Schwannoma (4)  Gastrointestinal Stomach (1) 1/0 18 9
Skin Arm (2), face 12 39 10
()
GIST (17) Gastrointestinal Stomach (9), 9/8 55.9 73
duodenum (5),
liver (3)
Neurofibroma Skin Extremity (7) 4/3 46.3 12
™
Fibroma (5) Skin Scalp (2), 312 54.8 13
extremity (2),
lip (1)
Melanocytic
nevi (20) Skin 49.4 7
Dermatofibroma Skin Hand (1), 11/4 47.3 9
(15) trunk (5),
extremity (9)
Xanthoma (15) Gastrointestinal Stomach (15) 8/7 51 5
Xantholesma Skin Eyelid (10), 9/6 55 6
(15) face (3),

extremity (2)

Table 1. Demographic and clinical features of the patients.

*:(n), F: Female, M: Male, GIST: Gastrointestinal stromal tumor

Discussion

In the current study, we found that Nestin was
uniformly expressed in GCTs which were obtained from various
tissues. Similar to us, Parfitt et al. [6] demonstrated the presence
of Nestin expression in GCT before. Their results were related to
the GCT originated only from the GI tract. In the present study,
the majority of the GCT was from the Gl tract, the cutaneous
tissue and less commonly from the head and the neck regions. In
the GI tract, GCTs are preferentially found in the esophagus,
followed by the colon and the rectum and the perianal region [7].
Similar to the literature, we found that majority of the GCT cases
were localized in the esophagus in the Gl tract.

Histologically, all GCTs were composed of well-
demarcated proliferations of pale-stained polygonal cells with
the characteristic eosinophilic granular cytoplasm and an oval
nucleus. The granules stain positive with PAS but are resistant to
diastase. The diagnosis was verified using immunohistochemical
staining with S100 and CD68. S100 is the most widely used
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antibody which supports the neural nature of the GCTs. Another
antibody is CD-68 which is usually positive in the GCTs. CD68
positivity is attributed to an intracytoplasmic accumulation of
phagolysosomes and does not reflect the histiocytic origin of the
tumor [5]. In a wide variety of both benign and malignant
tumors, they may show focally or extensively  granular cell
change [2]. Granular cell differentiation is due to an increased
number of secondary lysosomes and hallmarked by the presence
of abundant eosinophilic granularity of cytoplasm. In the
differential diagnosis of GCT, we consider leiomyoma [10],
schwannoma [11, 12], GIST [6] and xanthoma in GI tract,
leiomyoma [13, 14], neurofibroma, dermatofibroma, melanocytic
nevi [15] and xanthalesma in the skin lesions and fibroma in the
oral lesions.

Table 2. Immunhistochemical Nestin expression in GCT and other
tumors.

Tumor” Nestin Location
Positive”  Negative”
GCT (21) 21 - Gl tract, cutaneous , head
and neck
GIST (17) 17 - Gl tract
Schwannoma (4) 4 - Gl tract, cutaneous
Leiomyoma (8) - 8 Gl tract, cutaneous
Neurofibroma (7) 7 - Cutaneous
Fibroma (5) - 5 Cutaneous
Melanocytic nevi (20) - 20 Cutaneous
Dermatofibroma (15) - 15 Cutaneous
Xanthoma (15) -- 15 Gl tract, cutaneous
Xanthalesma (15) - 15 Cutaneous
2 (n)

Figure 1. Tumors showing sheets or nests of plump, round or slightly
ovoid cells with abundant eosinophilic granular cytoplasm with small,
round, centrally located uniform pyknotic nuclei.
51 8 13 7R 5 ol < ’ N 50 )y )

Figure 2. Nestin positivity in the cytoplasm of tumor cell with diffuse
and strong staining intensity.
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In our Nestin  was in  GISTs,

study,
schwannomas and neurofibromas. Similar to us, Sarlomo et al.

positive

[11] have shown Nestin expression in GIST and Gl
Schwannomas. In literature there are conflicting results on
Nestin expression in schwannoma. In the present study, we
demonstrated Nestin positivity in both Gl and skin schwannoma
(1 the esophagus and 3 the skin). On the other hand, Tsujima et
al. [16] have reported no evidence of Nestin expression in
schwannoma which developed in the Gl tract but they showed
strong immunreactivity for Nestin in all their GIST cases.
However, their study includes only one case of Schwannoma in
the Gl tract. A study of large series of cases presented by Hou et
al. [17] have showed that Nestin expression was variably
positive in thirty-three cases of GI schwannomas (78.8%, 26./33)
. In another study, Shimada et al. [18] reported weak Nestin
expression in 10/10 schwannomas from soft tissue. On the basis
of these results, we thought that further studies including more
patients need to clarify the Nestin expression in schwannomas.
However, our results indicated that Nestin expression could not
be used to distinguish GCT from GIST, Schwannomas and
neurofibroma.

In addition, our results showed that Nestin may be
helpful in separating GCT from leiomyoma. We found that
Nestin was uniformly negative in all leiomyomas. Nestin is
known to be expressed in skeletal muscle progenitor cells, but is
down-regulated on cellular differentiation [19-21]. Similar to us,
studies showed that Nestin expression has not been identified in
Gl leiomyomas [11, 16] and leiomyomas arises soft tissue [8].
Actually, GCTs are can be distinguished from leiomyomas by
immunhistochemical staining with smooth muscle actin (SMA)
and desmin. While SMA and desmin reactions confirm the
smooth muscle origin of the cells, negative staining with Nestin
also suggests that they are unlikely to be of neural origin in
leiomyomas. On the other hand, in contrast to benign muscle
tumors (i.e. leiomyomas), authors have found that malignant
tumors with muscle differentiation, rhabdomyosarcoma and
leiomyosarcoma, showed strong Nestin expression in the
majority of cases [18]. Authors have thought that Nestin
expression may correlate with malignant transformation of the
myogenic tumors.

Beside leiomyoma and schwannoma, we have evaluated
Nestin expression in other skin lesions such as dermatofibroma,
melanocytic nevi and xanthalesma. Although most of them are
benign but diagnostic difficulty may arise for lesions with
xanthomatous cells. In the study, none of the cases of
dermatofibroma, melanocytic nevi and xanthalesma showed
Nestin expression. Therefore we thought that Nestin can help to
differentiate GCT from the melanocytic nevi and
dermatofibroma. Similar to us authors found that the melanocytic
nevi, even dysplastic nevi, showed no or weak staining with
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Nestin. However increased Nestin expression has been shown to
be associated with aggressive melanoma features [22, 23].
Similarly, while diffuse positive Nestin expression in
dermatofibrosarcoma protuberans cases, a partial positive
reaction was reported in dermatofibroma cases [24].

GCT is mostly benign, although in 1% to 3% of cases, a
malignant development can occur. The histologic features such
as high mitotic index and a cellular/nuclear pleomorphism are
related to malignancy. Initially, because of non-neoplastic nature
of the GCT, it has been considered, as a degenerative process
that resulting from trauma or as a storage disorder involving
histiocytes, in the etiology. In the present study Nestin
expressson was not detected in histiocytes rich lesion such as
xanthomas, xanthalesmas, dermatofibromas but GCTs.
Therefore, we thought that Nestin can be useful in distinguishing
the GCT from the histiyocytic lesions and Nestin positivity
provide an evidence for neural origin of the GCTs other than
histiocytic origin.

To confirm the neural origin of GCT, authors have
investigated several molecules such as p75, Calretinin, Protein
gene product 9.5 (PGP 9.5), Inhibin-alpha, Galectin-3, HBME-1
and Sox10 in GTCs [25-32]. Among those antibodies, Inhibin-
alpha, Galectin-3 and HMBE are not only isolated from the
neural tissues but their expression has been reported in the neural
tumors, such as schwannoma, neurofibroma, ganglioneuroma
and malignant peripheral nerve sheath tumor, before [25-27]. On
the other hand P75, Calretinin, PGP 9.5 and SOX10 have been
originally isolated from neural tissues and thought to be specific
for neural and nerve sheath differentiation [28-32]. However,
these proteins are also expressed in many non- neural and non-
nerve sheath tumors [23]. Nestin seems to be more specific for
supporting the neural origin of the GCTs but its expression in
other cell types is under investigation [3]. We also demonstrated
that Nestin expression was seen in neuronal lineage tumors such
as GISTs, schwannoma, neurofibroma.

Due to the rarity of GCT, our study has limited cases.
Another limitation of our study is that our case series includes
only benign tumors because of the GCTs are rarely malignant.
Therefore, we also consider only benign tumors in differential
diagnosis of GCT.

However the present study demonstrated that GCTs
which are originated from varies tissue showed strong and
diffuse positive Nestin expression.

In conclusion, based on the results of the present study,
Nestin could be considered as a useful immunohistochemical
marker for identifying the GCTs. Further studies may plan to
determine the role of Nestin in differential diagnosis of
malignant GCT.
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