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Abstract
Otomycosis usually requires long-term treatment and tends to recur. This study was performed on 87
patients with the clinical diagnosis of otomycosis and 20 controls in order to determine the pathogenic
agents, predisposing factors and a cost-effective treatment. The predisposing factors included wearing
head clothes (74.7 per cent), presence of dermatomycoses (34.5 per cent) and swimming (27.6 per cent).
The most common pathogenic fungus was Aspergillus niger (44.8 per cent) in the otomycosis group. The
only isolate was Candida albicans in the control group (2.5 per cent). We concluded that administration
of four per cent boric acid solution in alcohol and frequent suction cleaning of the ear canal might be a
cost-effective treatment for otomycosis since 77 per cent of the patients were treated effectively this
way. Eighty per cent of the resistant cases had mixed fungal-bacterial infections, and 50 per cent of
them had dermatomycoses. These resistant cases were treated by administration of tioconazole
ointment.
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Introduction
Otomycosis is fungal infection of the ear. It usually
involves the external auditory meatus, however, the
disease may manifest itself in the middle ear in the
case of a perforated tympanic membrane. The
mastoid cavity may be involved following surgery.1

Although not life-threatening, otomycosis can be a
frustrating condition for both the patient and the
physician due to a requirement for long-term
treatment and its tendency for recurrence.2

Otomycosis constitutes nearly nine per cent of
cases with otitis externa.3 The most common patho-
gens vary from temperate to tropical regions.3

Identi�cation of the prediposing factors and the
pathogenic agents is important for the success of the
therapy and to prevent recurrences.

In this controlled study, pathogenic fungal/accom-
panying bacterial agents and predisposing factors for
otomycosis were investigated and the results of
therapy were presented.

Materials and methods
Ninety-seven ears of 87 consecutive patients with the
clinical diagnosis of otomycosis were included in the
study between May 2000 and March 2002. The sex-
matched controls (20 patients, 40 ears) were the
patients who were admitted to the ENT polyclinic
with complaints other than aural ones, had normal

otoscopic examinations, and accepted to participate
in the study. All patients and the controls gave their
informed consent.

The ages of the patients in the otomycosis group
ranged between 14–85 years with a mean of 44 years.
There were 17 males (19.5 per cent) and 70 females
(80.5 per cent). The age distribution of the patients is
presented in Figure 1. The ages of the 20 patients in
the control group ranged between 12–65 years
(mean: 40.8 years). There were four males (20 per
cent) and 16 females (80 per cent).

A detailed history was obtained including the
aural symptoms (itching, otalgia, hearing loss, aural
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Fig. 1
The age distribution of the patients with otomycosis.
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discharge and tinnitus), presence of dermatomycoses
and possible predisposing factors. Complete otorhi-
nolaryngological and dermatological examinations
were performed.

Fungal and bacterial cultures were obtained from
the ears with otomycosis and from the controls. The
material for culture was obtained from the ear canal
by means of a sterile swab. The scrapings from the
suspected dermatomycoses (skin and/or nail) were
obtained by a sterile scalpel. The materials from the
ear were placed in transport medium (Stuart
medium), the scrapings from the skin/nail were
placed in a sterile petri dish and were sent to the
microbiology department.

The materials were mounted in 10 per cent
potassium hydroxide solution and were examined
under the microscope for the presence of fungal
mycelial elements, budding yeast and associated
structures. Modi�ed Sabouraud dextrose agar
(Oxoid) with chloramphenicol (0.05.mg/ml), mod-
i�ed SDA (Oxoid) with cycloheximide, Czapec’s
agar (Czapec-Dox agar) (Oxoid) and dermato-
phyte selective medium (Dermasel, Oxoid) were
used for fungal culture. Incubation was carried out
at room temperature (28–30 8 C) for two to 15 days.
The isolated �lamentous fungi were identi�ed by
microscopic and cultural characteristics. A germ
tube test and morphology on corn meal agar were
studied to aid accurate identi�cation of Candida
species.4–7 Bacterial cultures were performed using
blood agar and McConkey’s agar media. The
microorganisms were isolated and identi�ed by
the methods de�ned in the Manual of Clinical
Microbiology.8

The external ear canals of the patients were
cleaned gently by suction. Topical four per cent
boric acid solution in alcohol was administered as
eardrops, twice a day. Patients were instructed to
obstruct their ear canals while showering. The
dermatologist administered appropriate therapy for
dermatomycoses. The patients were called the next
and the following days, and their ear canals were
suction-cleaned. They were called for follow-up on
the seventh and 14th days of therapy. The patients
who were free of clinical disease were followed
monthly for the next three months. Topical one per
cent tioconazole cream was administered to the
resistant cases at the end of two weeks of therapy as
explained in the ‘Results’ section, and they were
followed up for three months.

Results
Otomycosis was evident in 97 ears of 87 patients and
was bilateral in 10 of them (11.5 per cent). The left
ear was involved in 41 patients (47.1 per cent)
whereas the right ear was involved in 36 (41.4 per
cent). The majority of the patients (65.5 per cent)
were admitted in the summer and autumn when the
weather was hot and humid in our region.

The most frequent symptom was itching of the ear
(95.4 per cent) followed by otalgia (54 per cent),
hearing loss (47.1 per cent), tinnitus (37.9 per cent)
and aural discharge (33.3 per cent). The appearance
of spores or mycelium in the ear canal was the most
frequent �nding (93.1 per cent). Purulent aural
discharge (66.7 per cent) oedema of the ear canal
(51.7 per cent) and perforation of the tympanic
membrane (3.4 per cent) were the other �ndings.

Sixty-�ve patients (74.7 per cent) were wearing
traditional head coverings and all of them were
women. Twenty-four patients (27.6 per cent) had a
history of swimming in the pool/sea and 20 of those
(23 per cent) bathed in a spa-bath. Seventeen
patients (19.5 per cent) had itching of other body
parts, and three patients (3.4 per cent) had a history
of long-term treatment with antibiotics.

There were fungal mycelial elements in 61 (62.9
per cent) on direct microscopic examination of the
materials obtained from the otomycosis group. No
mycelial elements were observed on direct micro-
scopy of the materials obtained from the ears of the
control group.

A total of 67 fungi were isolated in 63 ears (64.9
per cent) of the 58 patients in the otomycosis group.
Two different species were isolated in four patients.
The fungi were isolated bilaterally in �ve patients.
Aspergillus niger was the most frequent isolate (44.8
per cent) (Table I). Candida albicans was isolated in
only one ear in the control group (2.5 per cent) and
this was the only isolate (Figure 2).

The fungal mycelia were evident on direct micro-
scopy of the materials obtained from hands and/or
feet of the 30 subjects in the otomycosis group (34.5
per cent). Twenty-seven fungi were isolated from 26
patients (Table II). The same fungal species were
isolated both in the ear and from the hands/feet in 10

TABLE I
the fungi isolated from the patients with otomycosis

Isolated fungi n %

Aspergillus niger 30 44.8
Aspergillus fumigatus 12 17.9
Aspergillus �avus 12 17.9
Aspergillus terreus 1 1.5
Candida albicans 8 11.9
Candida tropicalis 3 4.5
Candida kefyr 1 1.5
Total 67 100.00

Fig. 2
Candida albicans. Gram stain of the colony on Saboraud’s

dextrose agar showing yeast cells ( 3 1000).
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of them (17.5 per cent). There was only one case
with dermatomycosis in the control group (�ve per
cent) and Epidermo�ton �occosum was isolated from
that case.

Bacteria were isolated from 53 of the 97 ear
cultures (54.6 per cent) in the otomycosis group. Two
different bacterial species were isolated in three
patients. Streptococcus epidermidis was the most
frequent bacterial isolate (33.9 per cent). A positive
bacterial culture was evident in three ears in the
control group (7.5 per cent) (Table III).

There were persistent symptoms in 20 patients
after the second week of the therapy. A mixed fungal
and bacterial infection was evident in 16 (80 per
cent) whereas dermatomycoses were apparent in 10
of them (50 per cent). Their ear canals were cleaned
by suction and one per cent tioconazole cream was
applied to the external auditory canal once a day.
The patients continued to use four per cent boric
acid solution in alcohol as ear drops. All patients
were free of disease in two weeks. None of them
required antibiotic otic drops.

No recurrences were observed over a period of
three months.

Discussion
Otomycosis is frequent in tropical and subtropical
regions.9–11 It is frequently seen in Turkey and is a
challenging problem due to recurrence and resis-
tance to therapy.

Identi�cation of the predisposing factors for
otomycosis is important in order to prevent the
recurrence. These factors may differ from region to
region owing to different weather conditions and
social habits although there may be common issues
throughout the world. Hot and humid air was
reported as a predisposing factor.12 The majority of
our patients were admitted in the summer and the
autumn when it was hot and humid in our region.
Being female as well as wearing traditional head
coverings were reported as predisposing factors for
otomycosis.9,10 Traditional head coverings might
increase the humidity of the ear canal and create
an ideal environment for fungal growth.10 These
�ndings are in concordance with our �ndings since
80.5 per cent of our patients were female and 74.7
per cent of them were wearing head coverings. The
highest incidence of otomycosis was between 20–30

years in the studies of Yehia et al. and Paulose et
al.,9,10 however, the disease most commonly affected
patients between 31–60 years in our study.

Being a regular swimmer was reported as a
possible predisposing factor for otomycosis.10 Swim-
ming was one of the most common habits in the
history of our patients (27.6 per cent) and the
majority had a history of swimming in the pool of a
spa-bath (23 per cent). A perforated tympanic
membrane was observed in only three ears in our
study (3.4 per cent) although this prevalence was
previously reported as high as 20 per cent.10 We do
not consider chronic suppurative otitis media as a
predisposing factor.

Paulose et al. found six patients with skin or
vaginal mycosis among 193 cases with otomycosis
(3.1 per cent), however, microbiological details and
the importance of this �nding have not been
mentioned.10 Dermatomycoses were observed in 30
patients (34.5 per cent) in our series. The same
pathogenic fungi were isolated from the ear of 10 of
them (17.5 per cent). The dermatomycoses were
asymptomatic in 13 patients (14.9 per cent) and were
diagnosed during dermatological examination. The
prevalence of dermatomycoses in the control group
was only �ve per cent. Dermatomycoses were
present in 50 per cent of the cases that were resistant
to the initial therapy. We suggest that dermatomy-
cosis can be a risk factor for recurrence because
autoinoculation may be possible among the parts of
the body. Patients with otomycoses must have a
routine dermatological examination for diagnosis
and treatment of dermatomycoses.

The fungal culture was positive in 64.9 per cent of
the ears with the clinical diagnosis of otomycosis.
Since the diagnosis of otomycosis was basically
clinical in our study and fungal mycelia were
observed in 93.1 per cent of the cases on otoscopy,
it is possible that some of the cases were not fungal.
Aspergillus niger was the most common isolate (44.8
per cent). It seems that the pathogenic fungi for
otomycosis in Turkey is similar to other Mediterra-
nean countries where the majority of the pathogenic
fungi were aspergilli.2 There was only one isolate
(2.5 per cent) in the control group and it was
Candida albicans. It can be concluded that a positive
fungal culture of the ear strongly suggests the
presence of a fungal infection rather than saprophy-
tic growth.

TABLE II
the fungi isolated from the dermatomycoses in the

otomycosis group

Isolated fungi n

Candida albicans 11
Aspergillus fumigatus 4
Aspergillus niger 3
Candida tropicalis 3
Tinea rubrum 2
Aspergillus terreus 1
Aspergillus �avus 1
Epidermo�ton �occosum 1
Microsporum canis 1
Total 27

TABLE III
the bacteria isolated from the ears of the patients in the

otomycosis and control groups

Otomycosis group n Control group n

Streptococcus epidermidis 19 Straphylococcus aureus 2
Staphylococcus aureus 13 Streptococcus epidermidis 1
Pseudomonas aureginosa 7
E. coli 6
Klebsiella pneumonia 5
Corynebacter spp. 3
Enterobacter spp. 1
Serratia spp. 1
Citrobacter spp. 1
Total 56 Total 3
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A standard treatment regimen for otomycosis has
not yet been established. Meticulous cleaning of the
ear canal may be suf�cient in most of the patients.2

Administration of mildly acidic drops, such as boric
acid and alcohol, or modi�ed Burow’s solution may
be a part of the initial therapy.13 Topical antifungals
may be administered in resistant cases. When
combined with suction cleaning of the ear canal,
four per cent boric acid solution in alcohol appears
to be a cost-effective initial therapy for otomycosis
since 67 of the 87 patients (77 per cent) recovered
clinically in two weeks. Suction cleaning of the ear
canal is very important and must be a part of the
therapy. One per cent tioconazole cream may be
administered in case of the treatment failure. The
ointment form has some advantages over the ear-
drop form such as remaining over the ear canal skin
for a longer time. Although there are no reports in
the literature concerning the ototoxicity of tiocona-
zole, the ointment form may be safer in case of a
perforated tympanic membrane because its access
into the middle ear may be less due to its high
viscosity.

The presence of a mixed infection may indicate
resistance to therapy since 80 per cent of our patients
that were refractory to initial therapy had a mixed
bacterial and fungal infection. Administration of
antibiotic ear drops in a mixed infection is con-
troversial. We did not administer any antibiotic ear
drops to treat mixed infections. Application of
topical one per cent tioconazole cream in addition
to four per cent boric acid solution in alcohol was
effective for the treatment of the stubborn cases. The
weak antibacterial activity of tioconazole might be
helpful in eliminating the bacterial infection.

Conclusions
Simultaneous treatment of otomycosis and dermato-
mycoses is important for preventing recurrences.
Administration of boric acid solution in alcohol as an
eardrop and frequent suction cleaning of the ear
canal may be a cost-effective treatment of otomy-
cosis. The presence of a bacterial infection besides a
fungal infection of the ear and/or the presence of
dermatomycosis may suggest resistance to therapy.
In this case a topical antifungal may be administered
in order to prevent treatment failure.
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