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Middle Ear Effusion and Fungi

Atsushi Murakami, MD; Takesi Tutumi, MD; Kensuke Watanabe, MD

Objectives: Bacteria and viruses are rarely isolated from the middle ear fluid in cases of otitis media with effusion
(OME). However, since endotoxins are often detected in such effusions, it is suspected that patients with OME have a
previous history of gram-negative infection. Recently, fungi have drawn attention as microorganisms that cause chronic
sinusitis. We investigated the involvement of fungi in the formation of middle ear effusions of patients with OME and
eosinophilic otitis media, in which patients have viscous middle ear effusions and a history of adult bronchial asthma in-
dicating definite involvement of eosinophils.

Methods: Middle ear effusions and nasal secretions were collected from patients with eosinophilic otitis media (7 pa-
tients) or OME (12 patients), and smears were prepared for methenamine silver staining. The remaining specimens were
embedded in Epon and stained with toluidine blue for observation under a light microscope, and ultrathin sections were
prepared for examination under an electron microscope.

Results: Fungal hyphae were detected in the middle ear fluid in all of the patients with eosinophilic otitis media or OME.
Charcot-Leyden crystals (CLCs) were observed in 6 of the 7 patients with eosinophilic otitis media. In regard to the find-
ings in the nasal secretions, fungal hyphae were also detected in the nasal secretions of all patients, whereas CLCs were
detected in only 1 patient with eosinophilic otitis media.

Conclusions: It was clarified by use of the methenamine silver staining method that fungi were present in the middle ear
fluid in 100% of the studied cases of eosinophilic otitis media or OME. Whether fungi are also present in the middle ear
cavity of normal persons is unknown, but the possibility that they may contribute as a cause of both diseases cannot be
excluded. Particularly in eosinophilic otitis media, the observation of numerous CLCs in the middle ear fluid suggests
that many eosinophils have degenerated. The eosinophil granule proteins released from the degenerated eosinophils can
cause epithelial injury of the middle ear. The possibility that fungi induce the eosinophils in the middle ear also cannot

be excluded.
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INTRODUCTION

The middle ear cavity and paranasal sinuses are
quite similar, in that they both open directly into the
upper respiratory tract. A similar spectrum of patho-
genic bacteria causing infection in these cavities has
also been reported.!> The bacteria include Strepro-
coccus pneumoniae and Haemophilus influenzae,
and Moraxella catarrhalis has also recently begun
to garner attention in this respect. These pathogenic
bacteria are believed to first colonize the nasophar-
ynx and infect the middle ear cavity via the eusta-
chian tube and thereby cause acute otitis media; then
they infect the paranasal sinuses via the ostia of the
sinuses, causing acute sinusitis. The nasopharynx is
thus considered a source of infection of the upper
respiratory tract.> In 1999, Ponikau et al* reported
that fungi were isolated in the nasal secretions of
nearly all healthy subjects, as well as patients with
chronic sinusitis. They suggested that the cause of
chronic sinusitis in all cases is induction by these
fungi of local migration of eosinophils, resulting in

eosinophilic inflammation. Since, as noted above,
the same pathogenic bacteria cause infection of the
middle ear cavity and the paranasal sinuses, both of
which have openings into the upper respiratory tract
and similar histology, the fungi that are isolated in
the nasal secretions in 100% of cases are also high-
ly likely to be present in the middle ear cavity. The
presence of fungal DNA in middle ear effusions has
been demonstrated by polymerase chain reaction
(PCR).3 If fungi are present in middle ear effusions,
they may play important roles as pathogenic micro-
organisms in the middle ear. We investigated the
frequency of isolation of fungi in middle ear effu-
sions collected from patients with otitis media with
effusion (OME) and patients with eosinophilic otitis
media exhibiting viscous middle ear effusions and a
history of adult bronchial asthma, which indicated
definite involvement of eosinophils.

SUBJECTS AND METHODS

Middle ear effusions, which were observed on
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