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ABSTRACT

This study investigated the presence of mast cells in inflammatory aural polyps
using light microscopy. The number of mast cells was increased in all examined
cases and varied from2.33 to41.54 per mm?. The cells were located most commonly
around small blood vessels. Occurrence of mast cells was not different in various
types of polyps, but their density was severely increased in active inflamed polypous
tissue. These findings suggest that mast cells may be a contributory factor in the
pathogenesis of middle ear inflammatory processes.
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INTRODUCTION

Mast cells were first discovered by Paul Ehrlich over a
century ago, who found specific metachromatic properties
of their granules.! These granulescontain histamine, heparin,
several neutral proteases and acid hydrolases, and other
enzymes.” The biological effects of mast cells rely on the
release of potent active mediators from the cytoplasmic
granules, and also on production of lipid mediators
(prostaglandins, leukotrienes) and cytokines (TNF-a). This
is induced by cross-linkage of their surface IgE receptors
and the subsequent biochemical cascade that results in mast
cell degranulation.®

Although mast cells are found in all human tissue, they

are most commonly seen at the interface between the host
and its environment, under the epithelial linings. Therole of

mast cells in various inflammatory and allergic diseases,
tumors and systemic pathological processes has been
postulated.*¢ It is mostly based on the increase in the
number of mast cells during these processes, as has also
been shown in chronic middle ear inflammation.”®

The purpose of this siudy was toexamine the occurrence
and cytologic properties of mast cells in inflammatory aural
polyps and to suggest their role in the pathogenesis of
chronic middle ear diseases.
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MATERIAL AND METHODS

The studyincluded 40patients withchronic suppurative
otitis media, who had undergone tympanomastoid surgery.
The polypous mass was obtained during surgery and included
sixty specimens which were fixed in 4% buffered
formaldehyde, routinely processed and embeddedin paraffin.
Some of the tissue samples (n=20) were also fixed in
recommended mast cell fixatives (Carnoy's) and basic lead
acetate.’” Serial sections, 5 Lum thick, were obtained from
paraffin block using a microtome (Reichert). They were
routinely stained by hematoxylin and eosin to study the
histological changes which might affect mast cell number.

Mast cells were stained with 1% toluidine blue in 0.5M
HCI (pH=0.5) for 48 to 72 h at room temperature, that was
preceded and followed by a rinse in 0.5M HCI. This long
toluidine blue technique (LTB) stained both mucosal and
connective tissue types of mast cells in formalin fixed
preparation. We also stained the mast cells by classical
toluidine blue and alcain blue/safrannine O (A/S) staining
procedures.!%!! Mast cells were counted in at least 5
discontinuoussections of each block using the x40 objective
and ocular grid, and were expressed as the number of cells/
mm? of tissue.
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Fig. 1. Inflammatory aural polypous tissue stained with
hematoxylin and eosin (X135). The stroma showed various
degrees of edema, fibrosis, increased vascularity and
infiltration by plasma cells and lymphocytes.

RESULTS

Analysis of hematoxylin and eosin sections of aural
polyps revealed various histopathological changes which
were more developedin the stroma. The changes manifested
asedema, fibrocystic spaces and increased vascularity with
infiltration of lymphocytes and plasma cells (Fig. 1). Mast
cells were increased in all specimens. Their number varied
largely from 2.33 to 41.54 cells/mm? (mean=* 22.3). The
cells were concentrated mostly around small blood vessels
(Fig. 2), or scattered throughout the stromal and epithelial
tissue. The mast cell counts varied within each specimen
and from specimen to specimen. However, there was no
significant correlation between the number of mast cells and
the variety of pathologic changesof the polyps. Degranulation
of the mast cells was present in all cases but was observed
more frequently in specimens with more activeinflammation
(Fig. 3).

DISCUSSION

Previous studies have shown that an aural polyp may be
an indicator of active middle ear disease. It has been
postulated that in cases of aural polyps with clinically non-
cholesteatomatous disease, histological examination can
predict the development of cholesteatoma.'?**

An increased number of mast cells has been found in
various inflammatory diseases including chronic otitis
media,? implicating their role in the pathogenesis of this
disease. There is no question that mast cells are exceedingly
good at initiating inflammation. In this study we also found
an overall increase of mast cells in polypous mucosa, and
noticed cells with morphological characteristics signifying
degranulation and release of active mediators. These
substances areknown to induce various biological activities.
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Fig. 2. The mast cells were located mostly around small blood
vessels (arrow) 1n the stromal tissue. Other inflammatory

cells are also present (H&E x 150).
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Fig. 3. The mast cells showed degranulation on the section
stained with toluidine blue. Granular staining is present
within the mast cells (LTB x 150).

It was found that injection of degranulated products of mast
cells such as histamine or platelet-activating factor into the
middle ear induced the occurrence of middle ear effusion.'*
Also, it was suggested that mast cells play animportant role
in the pathogenesis of secretory otitis media.'* Our study has
alsoshownanincreased number of mastcells ininflammatory
aural polyps, indicating theirinvolvementin the pathogenesis
of chronic otitis media. However, further studies need to be
done by electron microscopy for evaluation of mast cell
degranulation and differentiation of their role.
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