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Abstract

Introduction: Diagnosis of neurofibroma usually is based on the specific morphology and
arrangement of mesenchymal cells in routine Hematoxylin and Eosin (H&E) sections, and
detection of mast cells supports the diagnosis. Sometimes definite diagnosis from other
mesenchymal lesions may be difficult. The aim of the present study was to compare S100
expression and mast cells count (as Gold Standard) with routine histopathologic diagnosis.
Methods: In this cross-sectional analytical study, all cases of neurofibroma and compatible/
consistent with neurofibroma, that had been diagnosed in department of oral & maxillofacial
pathology, school of dentistry, Shiraz, from 1986 to 2013, were enrolled. Immunohistochemistry
was performed using S100 antibody and slides were stained by Giemsa. S100 labeling index,
intensity and distribution as well as mast cells count were evaluated using light microscope.
Results: Mast cells were present in 97% of cases that 56.4 % showed 1-200 cells/10HPF. 82 % of
cases were positive for S100 that 40.7% showed 2-30% labeling index and 70.4% had moderate
intensity for S100 staining.

Conclusions: The comparison of routine histopathologic examination with gold standard method
in Oral Pathology Department of Shiraz Dental School confirmed the routine histopathologic
diagnosis in all cases, therefore no more evaluation may be required if a pathologist considers all
routine diagnostic criteria.
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Giemsa and S100 immunostaining in oral neurofibro
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Introduction

Diagnosis is the most important phase of a
patient’s treatment. It is made by combination of
mental and practical actions through which the disease
is determined and evaluated. ™ One of the common
benign neoplasm of peripheral nervous system is
neurofibroma.”? It may appear as a solitary lesion or

blue staining methods.?® S100 protein is normally
expressed in the nuclei and cytoplasm of cells derived
from the neural crest (Schwann and Gelial cells and
Melanocytes) ™7 fat cells, Myoepithelial cells,
macrophages, Langerhans cells, dendritic cells, nevus
cells and keratinocytes 7 chondrocytes !, satellite
cells of adrenal medullal®, adenohypophysisi*?,

multiple as a part of neurofibromatosis type 1 reticular cells of lymph nodes, interstitial cells of
syndrome.!l Its histopathologic feature consists of pineal gland™ and tumors derived from these
interlacing fascicles of spindle-shaped cells with cells.”213 5100 involves many intra and extra

fusiform or wavy nuclei.>® In most cases, presence of
mast cells helps the diagnosis. These cells can
definitely be diagnosed using Giemsa and toluidine
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cellular biologic functions !, but this protein is usually
employed for definitive diagnosis of peripheral nerve
sheath and melanocytic tumors.” Immunohistochemistry
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can show S100 protein in the most cases of
neurofibroma which confirms the diagnosis.**!

In Karvonen et al. study (2000), S100 was used as
the gold standard for identification of new tumors in
patients with neurofibromatosis type1.1*4

Karamchandani et al. used S100 for detection of
cells with nervous system origin in soft tissue
neoplasms.’® Diagnosis of neurofibroma usually is
based on the specific morphology and arrangement of
mesenchymal cells in routine H&E sections, and
detection of mast cells supports the diagnosis.
Sometimes definite diagnosis from other mesenchymal
lesions may be difficult because of similarity in
histopathologic features and the mast cells may not be
detected.

Furthermore, the researchers found no research on
comparison between the common H&E method and
S100 and Giemsa staining to evaluate the accuracy
level of neurofibroma diagnosis. Therefore, the aim of
the present study was to compare S100 positivity and
mast cells detection as gold standards with routine
histopathologic diagnosis.

Methods

In this cross-sectional analytical study, all cases of
neurofiboroma and those compatible/consistent with
neurofibroma that had been diagnosed in department of
oral & maxillofacial pathology School of Dentistry of
Shiraz, between 1986 to 2013 were enrolled.

The diagnosis was confirmed by pathologists
according to routine histopathologic features. All cases
had enough tissue for evaluation. For S100 and mast
cell, staining two sections with 4-um thickness was
provided. For Giemsa staining, the sections were
deparaffinized and were placed in 5% Giemsa solution
for one hour, then washed with acid acetic and water.
Finally the sections were mounted and evaluated using
light microscope.®

Mast cell count was evaluated in 10 microscopic
fields, at 400 magnification and reported as negative
(0), +positive (1-200), ++positives (between 200-1000)
and +++positives (>1000). S100 expression was
evaluated by immunohistochemistry.'® The sections
were deparaffinized and rehydrated.

Endogenous peroxidase activity was inhibited by
3% H202. Then, the sections were incubated with
S100, Polyclonal Rabbit antibody (Ready to use, code
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iR504-DakoLTD) for 30 minutes. 3,
3_di_aminobenzidine (DAB-Code K8004-DAKO
LTD) solution was used as chromogen. A section of
schwannoma was used as positive control.

Primary antibody was replaced by TBS Buffer in
negative control sections.””? S100 expression was
classified in 4 groups: negative (<2%), +positive(2-
30%), ++positives(30-80%), +++positives(>80%).
Regarding to intensity of expression, the results were
categorized in 3 grades: 1: low, 2: moderate, 3:
intense.® Data were analyzed using SPSS software
version 11.

Results

33 cases of neurofibroma were evaluated. They
were 16-74 years, with mean age of 50 years. 18 cases
(54.5%) were male and 15 (45.5%) were female.
Regarding to the location, neurofibroma was reported
in gingival (42.4%), buccal mucosa (24.2%) and other
areas such as retromolar pad, mandibular body, hard
palate, tongue and floor of the mouth (33.4%). Giemsa
staining demonstrated the mast cells as round, oval or
polygonal cells with purple granules (figures 1&2).

Mast cells were found in 97% of the cases, the
mast cell count in 56.4% (18 patients) of the cases was
found one positive (+), 21.8% (7 patients) two positive
(++) and 21.8% (7 patients) three positive (+++).

In S100 positive immunoreactions, mesenchymal
cells were found with brown nucleus and cytoplasm
(figure 3). S100 expression is shown in table 1.The
diagnosis was confirmed in the cases that were positive
for Giemsa, S100 or both of them (table 2).

elongated and wavy nuclei in a neurofibroma lesion
beside the presence of mast cells (Asterisk) (H&E
maghnification, 400X)
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Figure2. Polygonal mast cells in a neurofibroma lesion
with blue nuclei and basophilic abundant granules
in its cytoplasm (Giemsa staining, 1000 X)

Figure3. Brown S100 staining in nuclei and cytoplasm
of mesenchymal cells with diffuse pattern
(IHC staining, 400X)

Tablel. Quantity, intensity and distribution of S100 in neurofibroma cases

Positive cases S100 staining

1+ 2+ 3+
7

S100 staining intensity

Pattern of S100
staining

Gradel Grade2 Grade3 focal diffuse

4 15

Table2. Comparison of H&E staining with special staining methods in this study

Total H&E diagnosis confirmation

cases with Giemsa

H&E diagnosis
confirmation with s100

H&E diagnosis confirmation
with both gold standards

Discussion

Histopathologic features of all neurofibromas and
the similar lesions in this study were interlacing
fascicles of spindle-shaped cells with fusiform or wavy
nuclei based on H&E sections (figurel) beside many
mast cells scattered among them. ¥ According to the
study of Leclere et al. Giemsa staining for detection
and confirmation of mast cells is considered more
appropriate because it had manifested less expense and
more convenient application among the other four
staining methods. !

In this study, 97% of mast cells were stained by
Giemsa and proved their existence in H&E slides
(figure2). Their count also showed vast spectrum of
their presence in neurofibroma lesions from less than
200 cells/10HPF to more than 1000 cells/10HPF;

Caspian J Dent Res-September 2014, 3(2): 20-25

56.4% of the cases were under 200 cell/10HPF, half of
the remaining cases were from 200 to 1000 and half of
the other had more than 1000 cells/10HPF. S100
normally exists in nucleus and cytoplasm of cells
derived from neural crest (schwann and gelial cells and
melanocytes) and tumors derived from them.®"2%3 |n
the present study, the neural origin of the majority of
the cases was confirmed by IHC staining for S100
(82% of patients) (figure 3). In a study, 49 patients
with peripheral nervous system tumors showed S100
positivity in all neurofibroma cases™, while in another
study, S100 was positive in 95% of the cases.™

Other study also showed S100 staining in about
half of the skin tumors of 9 patients suffered from
neurofibromatosis typel." The labeling index of $100
in this study was 1 positive in 40.7% (11 patients), 2
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positives in 33.4% (9 patients) and 3 positives in
25.9% (7 patients) which suggests diversity in the
quantity of S100 expression. As a result, it may not
help in differential diagnosis of neural tumors although
the confirmation of this issue needs more research. In
the present study, the intensity of S100 staining was
also reported the same as previous immuno-
histochemistry studies.

Nevertheless, considering the fact that the staining
intensity is a subjective matter and quantitative
parameters are more significant in data analysis. The
intensity was gradually eliminated from these studies
and its report can only show staining errors.*®! The
evaluation of the S100 staining pattern can be helpful
in the differential diagnosis of neural tumors too, as in
the present study focal staining was observed in 44.5%
of the patients and diffuse distribution in 55.5%.
Ghilusi et al. stated that the focal pattern of S100 in all
cases.!"™® Weiss and et al. reported S100 staining only
in a group of cells because neurofibroma had different
cellular population.

Therefore, S100 staining is distributed in these
lesions in various patterns.”* Karamchandani et al.
also have compared S100 staining pattern in a number
of soft tissue neoplasms except neurofibroma.
Therefore, it is suggested to evaluate and compare
staining patterns in studies with higher number of cases
and in particular in those associated with neurofibroma
and/or neural tumors. Taking into account the
confirmation of mast cells in almost all H&E samples,
and the positive results for S100 expression in 82% of
the cases, this study proved the harmony between the
current histopathologic diagnosis (H&E) and gold
standards. In this study, 18% of the cases (6 patients)
were reported negative for S100, considering re-
staining of negative cases beside positive controls
throughout the procedure, so it is possible to associate
this phenomenon to the absence of S100 expression in
some neural tumors.

Yet, expression of other neural markers is probable
in these lesions. So for these cases, diagnosis of
neurofibroma is confirmed to consider the morphology
of cells and also the presence of mast cells in them, too.

Conclusions
Neurofibroma is a benign tumor with neural
origin, its common diagnosis of which is based on
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H&E staining and the pathologists report this tumor
when they detect interlacing fascicles of spindle-
shaped cells with fusiform or wavy nuclei and also the
presence of mast cells. Gold standard staining and the
comparison between the two methods in the present
study showed that the current diagnosis was totally
confirmed in Oral Pathology Department of Shiraz
Dental School, therefore no more evaluation may be
required for future cases if a pathologist considers all
routine diagnostic criteria.

Acknowledgments

The Authors thank the Vice-Chancellor of Shiraz
University of Medical Sciences for supporting this
research. The authors also thank Dr. Golkari for editing
of the article and Dr. Hamedani for improving the use
of English in the manuscript.

Funding: This study was a part of thesis and research
project (Grant No:5448) which was supported and
funded by Shiraz University of Medical Sciences.
Conflict of interest: There was no conflict of interest.

References

1. Macan D, Kobler P, Knezevic G, Grgurevic J,
Svajhler T, Krmpotic I, et al. Comparison of
clinical and histopathological diagnosis in oral
surgery. Acta stomatol Croat 1991;25:177-85.

2. Neville BW, Damm DD, Allen CM, Bouguot
JE. Oral and maxillofacial pathology. 3rd ed.
St.Louis, Mo: Saunders elsevier; 2009.p.528-9.

3. Regezi JA, Sciubba JJ, Jordan RCK. Oral
pathology. 5" ed .StLouis, Mo: Saunders
elsevier; 2008.p.170-2.

4. Ackerman LV, RosaiJ. Ackermans surgical
pathology. 10" ed. St.Louis: Mosby; 2011.p.
2132-5.

5. Leclere M, Desnoyers M, Beauchamp G, Lavoie
JP. Comparison of four staining methods for
detection of mast cells in equine bronchoalveolar
lavage fluid. J Vet Intern Med 2006; 20:377-81.

6. Nakajima T,Watanabe S, Sato Y, Kameya T,
Hirota T, Shimosato Y. An immunoperoxidase
study of S-100 protein distribution in normal and
neoplastic tissues. Am J Surg Pathol 1982;
6:715-27.

Caspian J Dent Res-September 2014, 3(2): 20-25


http://dx.doi.org/10.22088/cjdr.3.2.20
https://dor.isc.ac/dor/20.1001.1.22519890.2014.3.2.1.3
http://cjdr.ir/article-1-119-fa.html

[ Downloaded from cjdr.ir on 2025-07-31 ]

[ DOR: 20.1001.1.22519890.2014.3.2.1.3]

[ DOI: 10.22088/cjdr.3.2.20 ]

Giemsa and S100 immunostaining in oral neurofibro

7.

10.

11.

12.

13.

14.

Stefansson K,Wollmann R, Jerkovic M. S-100
protein insoft-tissue tumors derived from
Schwann cells and melanocytes. Am J Pathol
1982;106: 261-8.

Stefansson K,Wollmann RL, Moore BW,
Arnason BG. S-100 protein in  human
chondrocytes. Nature 1982;295:63-4.

Cocchia D, Michetti F. S-100 antigen in satellite
cells of the adrenal medulla and the superior
cervical ganglion of the rat. An immunochemical
and immunocytochemical study. Cell Tissue Res
1981; 215:103-12.

Nakajima T, Yamaguchi H, Takahashi K. S100
protein in folliculostellate cells of the rat
pituitary anterior lobe. Brain Res 1980; 191:523-
3L

Moller M, Ingild A, Bock E. Immuno
histochemical demonstration of S100-protein and
GFA protein in interstitial cells of rat pineal
gland. Brain Res 1978; 140:1-13.

Nakajima T,Watanabe S, Sato Y, Kameya
T,Shimosato Y, Ishihara K. Immuno
histochemical demonstration of S100 protein in
malignant melanoma and pigmented nevus, and
its diagnostic application. Cancer 1982; 50:912-8.
Nakamura Y, BeckerLE, MarksA. S100-protein
in tumors of cartilage and bone. An immuno
histochemical study. Cancer 1983; 52:1820-4.
Karvonen SL, Kallioinen M, Yla-Outinen H,
Poyhonen M, Oikarinen A, Peltonen J. Occult
neurofibroma and increased S100 protein inthe
skin of patients with neurofibromatosis type 1:
new insight to the etiopathomechanism of
neurofibromas. Arch dermatol 2000; 136:1207-9.

Caspian J Dent Res-September 2014, 3(2): 20-25

15.

16.

17.

18.

19.

20.

21.

Karamchandani JR, Nielsen TO, van de Rijn M,
West RB. Sox10 and S100 in the diagnosis of
soft-tissue neoplasms. Appl Immunohistochem
Mol Morphol 2012; 20:445-50.

Akbary A. Evaluation of mast cells number in
benign and malignant salivary glands tumors
[MD Thesis].Shiraz: Univ. Shiraz; 2012.
Ahmady mahmoudabady R. Evaluation of P63
expression in dentigerous cyst and different
kinds of ameloblastoma [MD Thesis]. Shiraz:
Univ.Shiraz; 2012.

Ghilusi M, Plesea IE, Comanescu M, Enache
SD, Bogdan F. Preliminary study regarding the
utility of certain immunohistochemical markers
in diagnosing neurofibromas and schwannomas.
Rom J Morphol Embryol 2009; 50: 195-202.
Chang A, Amin A, Gabrielson E, lllei P, Roden
RB, Sharma R, et al. Utility of GATA3 immuno
histochemistry in differentiating urothelial
carcinoma from prostate adenocarcinoma and
squamous cell carcinomasof the uterine cervix,
anus, and lung. Am J Surg Pathol 2012; 36:1472-
6.

Lindh C, Nilsson R, Lindstrom ML, Lundin L,
Elmberger G. Detection of smoothelin
expression in the urinary bladder is strongly
dependent on pretreatment conditions: a critical
analysis with possible consequences for cancer
staging. Virchows Arch 2011; 458:665-70.
Weiss SW, Goldblum JR. Enzinger and Weiss's
soft tissue tumors. 5™ ed. St. Louis: Mosby Inc;
2008.p.835-7.

25


http://dx.doi.org/10.22088/cjdr.3.2.20
https://dor.isc.ac/dor/20.1001.1.22519890.2014.3.2.1.3
http://cjdr.ir/article-1-119-fa.html
http://www.tcpdf.org

