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Abstract

Toluidine blue for tissue mast cell staining.

OSCC, associated with favourable prognosis.

the microscopic evaluation of OSCC.

Background: In oral carcinoma much effort has been made to predict the prognosis of patients but a sound
understanding of underlying cell biology is likely to need progress. Recently, attention has been directed towards
tumour associated tissue eosinophils and mast cells and their role in the biologic behavior of tumours.

Aim: The retrospective study was used to evaluate the influence of tumour associated tissue eosinophils and
mast cells on prognosis of oral squamous cell carcinoma (OSCC).

Material and methods: The follow-up, of histopathologically diagnosed thirty cases of OSCC, was carried out
for minimum period of 3 years. Special stains are wonderful they allow us to see which we can not see clear with
routine H&E stain.Tissue sections were stained with special stains, Carbol Chromotrope for tissue eosinophil and

Result: The results of the present study shows that increase infiltration of tissue eosinophils and mast cells in

Conclusion: We concludes that infiltration of tissue eosinophils and mast cells are indicators of favourable
prognosis in OSCC. Thus quantitative assessment of eosinophils and mast cells are the most important aspects of

Keywords: OSCC; Eosinophil; Mast cell
Introduction

Cancer kills or maims thousands of lives each day. Oral squamous
cell carcinoma (OSCC) implies quite significant mortality and
morbidity rates [1]. The World Health Organization (WHO) predicts
a continuing worldwide increase in the incidence of oral cancer,
extending this trend into the next several decades. Even now, half of
the patients affected with the diseases die within the first two years of
diagnosis and oral cancer is expected to become a major public health
problem in foreseeable future. This motivates the search of factors
with prognostic relevance in order to better tailor the individual
management of OSCC patients [2,3].

Although the clinical TNM (Tumour, lymph node, metastasis)
staging system is used routinely, it is not always accurate in the
prediction of prognosis of head and neck carcinomas as evidenced by
25% of T1 tumours behaving aggressively and showing an unexpectedly
poor prognosis [4]. Thus, the major drawback of clinical staging is the
lack of ability to quantify biologic aggressiveness of a tumour on a
cellular level [5].

Traditionally the degree of tumour differentiation is used for the
prediction of prognosis in squamous cell carcinoma of the oral cavity.
However, it is well known that while some cases with well differentiated
squamous cell carcinoma may have a favourable prognosis, others with
the same histological features do not [6]. Thus there is an agreement
in various studies that WHO grade alone shows poor correlation with
outcome and response to treatment in an individual patient [7-9].

Tumour stroma consists of various inflammatory cells like
lymphocytes, macrophages, neutrophils, plasma cells, mast cells and
eosinophils. The inflammatory cells in tumour stroma are result of

host response to tumour cells [8]. Recently, attention has been directed
towards tumour associated tissue eosinophils and mast cells and their
role in the biologic behavior of tumours. The controversy about the
actual role of tumour associated tissue eosinophil and mast cell still
exists, some studies have correlated infiltration of these cells with
favourable prognosis, nevertheless, unfavourable association has also
been reported [10]. So in the search of new prognostic and predictive
factors for OSCC and addressing this controversy, our study aimed to
evaluate the prognostic significance of tissue eosinophil and mast cell
infiltration in OSCC.

Materials and Methods

The present study was carried out in the Department of Oral
Pathology and Microbiology, Sharad Pawar Dental College and
Hospital, after obtaining approval from the Institutional Ethical
Committee, Datta Meghe Institute of Medical Sciences, Sawangi (M),
Wardha, Maharashtra. This was a retrospective study with the sample
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size of 30 histological diagnosed cases of OSCC. The follow-up of these
cases was carried out for minimum period of 3 years. OSCC group
further divided into two categories: - 1) Patients who had survived for
>3 years (n=14). 2) Patients who dead within <3 years (n=16). In this
study, good prognosis were considered for patients who had survived
for a minimum of 3 years or more, whereas patients who died within 3
years of receiving treatment were considered to have a poor prognosis.
Special stain [10,11] used in study are - 1) 1.5 % Carbol Chromotrope
for tissue eosinophil staining 2) 0.5% Toluidine blue for tissue mast cell
staining. Figure 1 showing carbol chromotrope stained OSCC section
showing tissue eosinophils. Figure 2 showing toluidine blue stained
OSCC section showing mast cells. We have randomly selected 10 high
density areas of infiltration of tissue eosinophil/mast cells in tumour
stroma at higher magnification (400X) for counting of these cells. All
the slides were observed by two more examiners for proper evaluation
of these cells in special stained OSCC section.

Inclusion criteria of study: 1) Histopathologically diagnosed cases.
2) Surgically operated cases. 3) Intra oral primary tumour cases of
OSCC. Exclusion criteria of study: 1) Patients who have been treated

Figure 1: Carbol chromotrope stained OSCC section showing tissue

eosinophils.
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Figure 2: Toluidine blue stained OSCC section showing mast cells.

Site No. of cases Percentage (%)
Buccal Mucosa 10 33.33
Mandibular Alveolus 8 26.66
Tongue 4 13.33
Alveolus and Buccal Mucosa 2 6.66
Alveolus and Labial Vestibule 3 10.00
Floor of mouth 1 3.33
Maxilla 2 6.66
Total 30 100.00

Table 1: Site wise distribution of lesion.

B Buccal Mucosa @ Mandibular Alveolus
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Figure 3: Site wise distribution of lesion.

with chemotherapy or radiotherapy before surgery. 2) Tumours with
extensive ulceration and/or necrosis.

Results

The data was collected from all cases and organized in a systemic
manner. All data was formulated in graphs derived from statistical
analysis for interpretation of results. Table 1 and Figure 3 depict site
wise distribution of lesion and shows that maximum number of cases
33.33% had lesion on the buccal mucosa. Table 2 and Figure 4 shows
statistically significant positive correlation (P<0.05) between infiltration
of tissue eosinophil and mast cell in OSCC. Table 3 and Figure 5 shows
statistically significant (P<0.05) influence of tissue eosinophil on
prognosis of OSCC and suggest that increased eosinophils infiltration
related with good prognosis. Table 4 and Figure 6 shows statistically
significant influence of mast cell on prognosis of OSCC which suggest
significant favourable prognostic influence of mast cells infiltration in
OSCC. So the results of present study show that both cells i.e. tissue
eosinophils and mast cell infiltration is suggestive of favourable
prognosis in OSCC.

Discussion

Oral cancer is an important cause of morbidity and mortality. The
World Health Organization expects a worldwide rise in the OSCC
incidence in the next decades [1,2]. This motivates the search for
factors with prognostic relevance in order to better tailor the individual
management of OSCC patients.

Tumour stroma consists of various inflammatory cells. Regarding
role of TATE and mast cells in tumour stroma various studies which
have been conducted but still it is not clear that whether tissue
eosinophil/mast cell contribute to the body defense against tumours
or are associated with tumour progression [10]. Thus considering the
controversy surrounding the role of tissue eosinophils and mast cells
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in OSCC, our study designed to evaluate the prognostic significance
of tissue eosinophil and mast cell infiltration in OSCC. A retrospective
study, with the sample size of 30 histopathologically diagnosed cases of
oral squamous cell carcinoma, was carried out. The cases were followed
up for a minimum period of 3 years.

Out of thirty cases, maximum number of cases 33.33% had lesion
on the buccal mucosa (Table 1 and Figure 3). This may be due to
predominant habit of tobacco chewing. We found that both cells i.e.
tissue eosinophil and mast cell infiltration significantly correlated
with each other (Table 2 and Figure 4). The increase in number of
eosinophil was also reflected by increase infiltration of mast cell, as
mast cell secrets ECF (Eosinophil chemoattractant factor) which
attract tissue eosinophils [12,13]. Regarding the prognostic important
of tumour associated tissue eosinophils in OSCC, we found that in
patients who had survived for 3 years or more, tissue eosinophil count
is increased in comparison to patients who had survived for less than
3 years. Our data shows the significant favourable prognostic influence
of tissue eosinophil in OSCC (Table 3 and Figure 5). Our results are
in concordance with studies done in by Lowe and Fletcher [14], Gold

. Alive Dead Krushkal Wallis Test
‘ Prognosis of OSCC (23 yrs) (<3yrs) (N-value) ‘
15.33
Mast cell Mean + SD | 41.21+43.30  4.25+4.49 p-value=0.000
S, p<0.05

Table 4: Influence of Mast Cell on prognosis of OSCC.

41.21

Mean Mast Cell and SD
g

| 425
0

Dead(< 3 yrs)

Alive(> 3 yrs)
Prognosis of 0SCC

Figure 6: Influence of Mast Cell on prognosis of OSCC.

Tissue eosinophil and Mast Cell Statistics Significance ‘
Correlation 0.42 Significant ‘
p-value 0.01 P<0.05 ‘

Table 2: Correlation of Tissue eosinophil and Mast Cell in OSCC patients
Spearman’s Rank Correlation Coefficient.

Mast Cell
8

0 50 100 150 200 250 300 350

Tissue eosinophil

Figure 4: Correlation of Tissue eosinophil and Mast Cell in OSCC patients.

. Alive Dead Krushkal Wallis Test
Prognosis of OSCC (23 yrs) (<3yrs) (x-value)
Tissue eosinophil 13.10
P 124.35£102.70 | 21.18+31.33 p-value=0.000
Mean + SD
S, p<0.05

Table 3: Influence of Tissue eosinophil on prognosis of OSCC.
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Figure 5: Influence of Tissue eosinophil on prognosis of OSCC.

Smith et al. [5], Gold Smith et al. [15], Gao [16] and Dorta et al. [17].
All these studies favours that increased number of tissue eosinophil
association with good prognosis.

Tumour associated eosinophil has also been studied in various
other malignancies of the body like malignancies of larynx, oesophagus,
nasopharynx [18-20]. All these studies suggest that tumour associated
tissue eosinophils are associated with favourable prognosis and this
is indicative of good immune response of the body. But it remain
unknown whether it is the eosinophils themselves that lead to the
improved prognosis or simply that tissue eosinophilia is a coincidental
epiphenomenon initiated by a more fundamental biologic process.
There is some experimental evidence for the former, since it has been
shown that the growth of implanted tumours is inhibited if the proposed
implanted site has eosinophilia [19]. Direct damage to mammalian
tumour cells by the eosinophil mediated peroxidase system has also
been demonstrated. TNF-alpha, secreted by eosinophils, also plays an
importantrole in OSCC, as it causes death of tumour cells [17]. All these
studies suggest that increase infiltration of tissue eosinophils associated
with the favourable prognosis and indicative of an antitumoural role of
tumour associated tissue eosinophils.

In our study we have also evaluated the prognostic influence of
mast cells infiltration in OSCC. We found that in patients who had
survived for 3 years or more, mast cell count is increased in comparison
to patients who had survived for less than 3 years. Our data shows a
significant favourable prognostic influence of mast cell in OSCC
(Table 4). This result are in concordance with various studies done by
Alkhabuli et al. [10], Tanooka et al. [21], Sand et al. [22], Samoszuk
et al. [23], Ch’ng et al. [24], Sinnamon et al. [25] and Ueda et al. [26].
All these studies have provided evidence for the association of increase
number of mast cells with favorable prognosis and suggest that mast
cells play a antitumoural role.

Antitumoural role of mast cells is explained by various mediators
that are detrimental to the tumour including cytokines IL-1, IL-4, IL-6
which induces apoptosis of tumour cells and chondroitin sulphate
inhibits metastasis. Mast cells also produce TNF-alpha, is directly
cytotoxic to tumour cells [24,27]. In experimental mice it has been seen
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that mast cell deficient mice had an increased tumour incidence after
treatment with a carcinogenic agent [21]. Thus all this evidence suggest
that tumour associated tissue mast cell play a role in antitumoural
activity and thus show association with a favourable prognosis.

All evidence suggests that both tissue eosinophils and mast cells
provide defense against tumour progression. In our study all findings
suggest that increase infiltration of tissue eosinophils and mast cells
associated with favourable prognosis in OSCC.

Conclusion

Cancer kills or maims thousands of lives each day. Despite
enormous efforts to find a cure, overall survival of cancer patients has
not increased and the main barrier is a limited understanding of the
biology of tumour. So in the search of new prognostic and predictive
factors for OSCC we conclude that increase infiltration of tissue
eosinophils and mast cells associated with favourable prognosis in
OSCC. Thus quantitative assessment of eosinophils and mast cells are
the most important aspects of the microscopic evaluation of OSCC.
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