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Role of mast cells and angiogenesis in different histological
types of ameloblastoma
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Objective: To study the role of mast cells and
angiogenesis in different histological types of
ameloblastoma.

Methodology: In this prospective study, 28
biopsies of different histological types of
ameloblastoma were evaluated. Microvessels
were stained with CD-34 and mast cells were
counted using Toluidine blue stain.

Results: Mean age of patients was 29.71+£2.544
(95% CI: 24.4934.93). The most common
histological type was plexiform followed by
follicular type. Mandible was more commonly
involved (89.3%) than maxilla (10.7%). Mean
mast cell count in all 28 cases was 6.3910.915

and was significantly higher than normal oral
mucosa (p=0.000). Mean microvessel count was
12.75+1.234 but it was not significantly higher
than mean MVD of normal oral mucosa (p=0.242).
The mast cell count differed significantly among
different histological types of ameloblastoma
Conclusion: The mast cell density was
significantly increased in ameloblastoma but the
increase in mast cells did not correlate with
angiogenesis in and around the tumour tissue.
(Rawal Med J 2014;39: 395-398).
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INTRODUCTION

Ameloblastoma is a benign but locally aggressive
neoplasm of jaws derived from odontogenic
epithelium. It is the most common neoplasm of jaws
and this slowly growing tumor can cause large facial
deformities.' It has three clinical types i.e. (i)
Polycystic (common) ameloblastoma (ii) Unicystic
ameloblastoma and (iii) Peripheral (extra-osseous)
ameloblastoma.” This is the most common
odontogenic tumor in India showing a peak
occurrence in third decade.’ It shows a predilection
for mandible. A total of 22.8% of the
ameloblastomas involve the whole length of one
half of the mandible and some extending to the
opposite side showing the aggressiveness of this
tumor.’ The ameloblastoma of posterior maxilla is
most dangerous because of its proximity to vital
structures and its intra-cranial extension can be
lethal.® The duration of symptoms until first
diagnosis in Asians is 3.1 years. Average size of
tumor in developing countries is much larger than
developed countries and females present with larger
lesions than men.’

Mast cells are well known to be involved in allergic,
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inflammatory and immune reactions. In addition,
they are also involved in pain, tissue damage as well
as repair. More recently, they have been related to
cancer and mediate their effect through release of
many cytokines and chemokines, pro-angiogenic
factors and via heparin release.”’ Their role has been
studied in many malignancies such as adenomatous
polyps,’ colorectal cancers,” malignant melanoma,
oral squamous cell carcinoma, ' skin dysplasias,
multiple myeloma" and many other tumors. An
increased mast cell count may be the result of tumor
invasiveness; on the other hand; these mast cells
may elicit tumor progression.’ The aim of this study
was to evaluate mean mast cells and angiogenesis
count in ameloblastoma.

METHODOLOGY

Sample size was calculated by using P.A.S.S 2008
(Power analysis and sample size software) and
twenty-eight (28) formalin-fixed oral biopsies of
ameloblastoma were obtained. After gross
examination, paraffin embedded tissue sections
were made. Patients who were immune-
compromised or on radio/chemo-therapy or
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undergoing any treatment that affects mast cells
were excluded. Normal tissues were obtained from
non-inflamed sub-gingiva of patients undergoing
minor oral surgeries with patients' consent.

The recorded clinical data included age, gender,
location of tumour, clinical presentation and type of
biopsy performed histopathologic data included the
histological type of tumour, involvement of margins
and soft tissue invasion. Following Haematoxilyn &
Eosin based diagnosis, microvessel density (MVD)
was assessed by using monoclonal anti-human CD-
34 class II antibody. The numerical mast cell density
was determined by staining the tissue slides with
toluidine blue. From each paraffin block, three
tissue sections each 4um thick were cut on three
different slides for haematoxylin and eosin stain,
CD-34 antibody and toluidine blue stain,

Table 1. Mean age among various histological types of
ameloblastoma.

Histological type Mean N | Std. Error of
of ameloblastoma Mean
Follicular 29.67 9 5.627
Plexiform 29.43 14 3.321
Acanthomatous 23.33 3 3.180
Granular 41.50 2 8.500
Total 29.71 28 2.544

Mean mast cell count was 6.39+0.915 and it was
significantly higher than normal oral mucosa
(p=0.000). Mean microvessel count was
12.75+1.234 but it was not significantly higher than
mean MVD ofnormal oral mucosa (p=0.242).

Table 2. Mean MVD and Mast cell count in various
histological types of ameloblastoma.

respectively. Histological type of ameloblastoma | MVD | Mast Cell
Count

RESULTS Follicular Mean 12.33 4.33

Mean age of patients was 29.71+2.544 (95% CI: Std. Efrmr of Mean | 1.922 1.000

24.49-34.93). The mean age of males with was Ploxih II:I/IO'O cases 1353 65(9)

32.2143.425 (95% CI: 25.02-39.41) and mean age exttorm Stga‘];rmr 5137 0

of females was 24.444+2.67 (95% CI: 18.2830.61) No.ofcases - 7 - 12

(pZQ. 158). The most common histological typ@ was [y homatous | Mean 13.00 633

plexiform followed by follicular type (Fig.1). Std. Error of Mean | 1.528 1.667

Mandible was more commonly involved (89.3%) No. of cases 3 3

than maxilla (10.7%). Granular Mean 9.00 15.00

Std. Error of Mean | 1.000 10.000

Fig. 1. Various histological types of ameloblastoma seen. N 2 2

Acanthom Total Mean 12.75 6.39

atous  Granular Std. Error of Mean | 1.234 915

11% 7% N 28 28

Although, the mean age of patients having
acanthomatous and granular types was 23 and 41
years respectively, the difference was not
statistically significant (p=0.553) (Table 1).
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The mast cell count and MVD were not significantly
correlated with each other (r=0.035, p=0.860).
However, mast cell count differed significantly
among different histological types of
ameloblastoma (p=0.036) but MVD did not
significantly differ in various histological types of
ameloblastoma (p=0.846) (Table 2).

DISCUSSION

The role of inflammatory cells in malignancies has
been a focus of several researchers in recent years.
Mast cells exert their tumorigenic effect through
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four mechanisms; (1) immunosupression (2)
angiogenesis (3) degradation of extracellular matrix
and (4) mitogenesis."” Among these, angiogenesis
plays a vital role in tumor growth. In order to
outgrow the size of 2mm,’ solid tumors need oxygen
supply'” and angiogenesis is necessary to remove
waste products and to provide nutrition and immune
cells to the growing tumor.” Angiogenesis is an
early event in tumorigenesis and is found in many
premalignant conditions such as gastric dysplasia,
carcinoma in situ of breast, atypical adenoma of
colon" and oral leukoplakia with dysplasia.”

Mast cells are highly granulated cells and secrete
many pro-angiogenic factors such as angiopoitin-
1, vascular endothelial growth factor (VEGF),
bFGF,” MCP-4 [chymase]” and histamine.” There
1s impressive evidence of pro-angiogenic and thus
pro-tumor role of mast cells.” VEGF has been shown
to be significantly increased in premalignant and
invasive oral lesions.” However, in some tumors
such as breast cancer, mast cells seem to play anti-
tumor effects and represent a favourable
prognosis,” whereas, in some tumours, such as non-
small cell lung carcinoma (NSCLC), oral squamous
cell carcinoma and basal cell carcinoma, the role of
mast cells is still controversial.

Ameloblastoma arises from odontogenic
epithelium and is characterised by intra-osseous
growth except for the peripheral type.” It mimics a
malignancy by its habit of invasion into the
trabeculae of surrounding cancellous bone of jaws
that results in its recurrence if not carefully excised
beyond its radiological margin.’ Pathogenesis of its
cause and mode of expansion are still poorly
understood. Little or no study has been done on the
role of inflammatory mediators and angiogenesis in
the expansion and invasion of this tumor.

To evaluate the role of mast cells, MVD and mast
cell density were calculated in 28 cases of
ameloblastoma. Our study showed a mean mast cell
density 0f 6.39+0.915. Mast cells were significantly
higher in the granular type of ameloblastoma
(p=0.036). The mean MVD was 12.754+1.234. On
applying spearman correlation test, it was found that
mean MCD and MVD were not significantly
correlated to each other. However, when compared

397

with MCD and MVD of normal oral mucosa, it was
shown that mast cells are significantly increased in
ameloblastoma (p=0.020) but no such significance
was seen in angiogenesis (p=0.242). It can be said
that the process of neo-angiogenesis is not
significantly increased in this tumor and new blood
vessels formation takes place at a normal rate as in
any growing tissue of the body. Mast cells certainly
do not seem to cause angiogenesis in this tumor and
may have invaded as inflammatory cells around the
pathological tissue. Further studies with larger
sample size and greater number of immune-markers
arerequired to assert these findings.

CONCLUSION

Mast cell density was increased in ameloblastoma
and was correlated with histological type of
ameloblastoma. Microvessel density was not
increased and mast cell density and microvessel
density were not correlated with each other.
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