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Misdiagnosis of a fungus ball in the middle ear as chronic suppurative otitis
media
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Abstract

Background: Middle ear infections caused by fungi are commonly identified through laboratory tests like fungal smears, culture, and DNA
detection. There are two types of ear infections caused by fungi: middle ear fungal infections and fungal otitis media. Both fungal otitis media
and fungus balls in the middle ear are increasingly rare.

Case Description: A middle-aged immunocompetent woman suffered from long-term recurrent pus formation in the middle ear and associated
hearing loss. Physical examination revealed a perforation in the pars tensa of the tympanic membrane; a pure tone audiometry test revealed
mild conductive hearing loss. The woman had previously self-medicated with oral antibiotics and/or ear drops multiple times in the past. She
did not have a history of diabetes mellitus. She was diagnosed with chronic suppurative otitis media and surgical treatment (tympanoplasty)
was advised. Otoscopy-guided tympanoplasty revealed a fungal mass with a cheese-like consistency filling the entire mesotympanum, and
important structures such as the ossicular chain and the facial nerve were unharmed. Lesions were meticulously excised from the tympanic
cavity of the affected ear. The patient no longer experienced pus formation in the middle ear and loss of hearing was restored after the surgery.
After tympanoplasty, the patient did not experience any symptom recurrence during the 10-month follow-up period.

Conclusions: If a patient has good immune function and no history of diabetes mellitus, despite repeated antibiotic use resulting in a diagnosis

of chronic otitis media, doctors should consider the possibility of a fungal infection in the middle ear.
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Introduction

Fungal infections in the middle ear are rare.
However, research advances in the pathogenesis of
middle ear diseases have revealed a role for fungi in the
development of these conditions [1,2]. Fungal
infections in the middle ear reported in medical research
literature are mainly categorized into middle ear fungal
infections and fungal otitis media. Current reported
fungal otitis media infections are allergic fungal
mastoiditis, invasive fungal otitis media, and fungus
balls in the middle ear. There are few reports of fungus
balls detected in the middle ear.

Although local or systemic antifungal drugs are
commonly used to treat fungal infections, similar to the
treatment of fungus balls in the paranasal air sinuses,
the primary treatment approach with a favorable
outcome is the surgical removal of fungus balls in the
middle ear.

The patient presented in this case report had a
fungus ball in the middle ear but was incorrectly
diagnosed with chronic suppurative otitis media. We
highlight the significance of doctors considering fungal

infections in the middle ear in patients with chronic
suppurative otitis media infection who have been
repeatedly prescribed antibiotics. We also analyzed
previous literature on fungal infection in the middle ear
and discussed the significance of these infections in this
case report.

Case Description

A 45-year-old female visited the hospital with a
history of recurrent pus formation and progressive
hearing loss in the left ear for 40 years. She occasionally
experienced symptoms of tinnitus, pain, fullness, and
itching in the left ear without dizziness. After a week of
treatment with ofloxacin ear drops and (or) orally
administered cephalosporin antibiotics, the symptoms
were relieved. Neither the patient nor the family had
any medical history of diabetes mellitus.

A perforation measuring 3 mm x 3 mm was
discovered in the middle of the pars tensa of the
tympanic membrane in the left ear during otoscopy.
There were some yellowish pus plugs on the surface of
the granulation tissue, and the tympanic cavity was
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Figure 1. Clinical findings under otoscopy: perforation at the
center of the pars tensa of the left side of the tympanic
membrane. Edema of the mucous membrane in the tympanic
cavity. Yellow-colored secretions in localized areas of the
tympanic cavity.

filled with a cheese-like secretion and pale red
granulation-like hyperplastic tissue (Figure 1).

In a pure tone audiometry test, the patient exhibited
conductive hearing loss in the left ear, with an average
hearing threshold of 35 dB (Figure 2). No bacteria were
detected in the culture of external auditory canal
secretion. Computed tomography scans of the middle
ear revealed no destruction or absorption of bone, and a
uniform soft tissue density shadow was seen (Figure 3).

The patient was diagnosed with chronic suppurative
otitis media and otoscopy-guided type-1 tympanoplasty
was performed. During the procedure, doctors
discovered a blockage in the pharyngotympanic tube
and saw a large amount of a brown, cheese-like
substance in the mesotympanum (Figure 4). The
cheese-like substance in the tympanic cavity was
completely excised and was sent for histopathological
analysis and culture. Removal of the cheese-like
substance from the tympanic cavity resulted in normal

functioning of the ossicular chain and facial nerve canal.

The perforated tympanic membrane was repaired using
tragal cartilage and cartilage membrane.

No postoperative complications were reported.
Histopathological examination of the fungus ball and a
few inflammatory cells revealed that Aspergillus flavus
was the most prevalent fungus, with Aspergillus oryzae
and Corynebacterium also present in low numbers
(Figure 5). In addition, to confirm and identify fungal
species, this study adopted the second generation of
high-throughput sequencing technology, namely DNA-
pathogenic microbial metagenomic detection project
(Guangzhou Jinyu Medical Laboratory Center), to
detect and analyze the nucleic acid sequences of
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Figure 2. Mild conductive hearing loss in the left ear based on
the tested threshold using the pure tone audiometry test
(average hearing threshold at 35 dB).
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Figure 3. Computed tomography findings: the soft tissue
density shadow in the left middle ear cavity is even. No damage
is observed in the ossicular chain and mastoid bone.
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microbial populations in specific specimens. By
comparing with the nucleic acid sequences of
microorganisms in the database, the pathogenic
microorganisms in the specimen can be identified. The
results showed that the sequence number of 4. flavus
was 113046, 4. oryzae 27596 and Corynebacterium
crowded 29248.

Postoperatively, the patient received itraconazole
100 mg po q.d. for two weeks. The patient was followed
up regularly for ten months when the tympanic
membrane healed, and the patient's left ear remained
dry. The patient's hearing was fully functional at this
time.
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Figure 4. Findings during surgery: a substantial quantity of
cheese-like secretion accumulated in the mesotympanum and
in the mouth of the tympanic cavity of the pharyngotympanic
tube.
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Discussion

The accumulation of non-invasive fungal hyphae in
the sinus cavity leads to the formation of fungus balls.
They are commonly found in the maxillary sinuses [3].
The pathogenesis of fungus balls has not yet been
determined. Its etiological factors include weather
shifts, increased humidity, sinus and ear surgery,
suppressed immune system, and long-term use of
broad-spectrum antibiotics and steroids. Middle ear
fungus balls are a distinct form of fungal infection with
similarities to fungus balls in the paranasal sinuses in
terms of their clinical presentation. Symptoms include
formation of pus and loss of hearing in the ear, similar
to the symptoms of chronic otitis media, they are rarely
seen in clinical practice [4,5]. They are characterized by
a cheese-like exudate in the middle ear, which presents
as a fungus ball based on post-operative histopathology
investigation. Infections can enter the middle ear-
mastoid bone or cavity through various entry points,
including the nasopharynx and pharyngotympanic tube,
or the perforation in the tympanic membrane.

Common symptoms of fungal infections in ears
include itching, pain, fullness, discharge in the ear,
tinnitus, loss of hearing, and headache, among others.
The most common fungal pathogens involved are
Aspergillus and Candida [6-8]. Fungal infections of the
external auditory canal are commonly seen in the
otolaryngology specialty department. Fungal infections
of the middle ear, which account for more than 10% of
external ear infections, have also been frequently
reported [8-16]. The detection of fungi has been greatly
aided by the progress of histopathological
investigations, particularly the development of
molecular techniques.

Fungal infections of the ears are well documented
in medical literature, suggesting fungi may contribute
to developing ear diseases. Fungi were detected in most
of the specimens of mastoid cholesteatoma infection
obtained from the mastoidectomy procedure performed
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Figure 5. Microscopic images based on histopathology. A,
fungal spores and hyphal conglomeration can be observed
under 400x magnification (H&E staining [hematoxylin and
eosin staining]); B, a significant amount of exudate can be
observed under 100x magnification, with neutrophils present
on the surface of the exudate (H&E staining).

on patients diagnosed with cholesteatoma in the middle
ear [8-11]. However, after comparing the mucosal
specimens in the middle ear between patients with
cholesteatoma infection and those undergoing cochlear
implant surgeries, some scholars reported that both
patient groups had fungi in middle ear mucosa. When
the middle ear effusion was subjected to fungal DNA
testing for exudates [12] and fungal spectrum gene
analysis [13], patients with secretory types of otitis
media were found to have fungi in their ear lesions.
Fungi have been found to exist in recurrent acute otitis
media [12], eosinophilic otitis media [13], chronic
suppurative  otitis media [8,14,15], and the
inflammatory petrous portion of the temporal bone
[17,18]. Since these fungi were found in areas of the
middle ear that manifested as primary diseases, it is
important to consider the possibility that these
conditions are superimposed upon or associated with
fungal infections. It is currently unknown whether fungi
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play a role in the onset of middle ear infections, as
fungal colonization also exists in the normal functional
middle ear [1,2].

If an immunocompetent patient has inadequate anti-
inflammatory response to standard treatment, persistent
pus discharge, tympanic membrane perforation, or even
post-tympanoplasty headache and fever, fungal otitis
media should be considered a provisional diagnosis. In
cases of allergic fungal mastoiditis, a large number of
characteristic yellow mucin fungal masses were found
in the surgical cavity [19,20]. Surgery to remove the
lesions and effective antifungal treatment would be
necessary for patients diagnosed with fungal masses to
recover fully. An invasive form of fungal otitis media
may develop in a patient with systemic diabetes
mellitus if the otitis media infection progresses rapidly
[21,22].

Fungus balls in the paranasal sinuses are typically
treated through endoscopic functional paranasal sinus
surgery, while drug therapy (especially antifungal
treatment) should only be prescribed in exceptional
circumstances [23]. Surgery is also the recommended
treatment for middle ear fungus balls [4,5]. Antifungal
drugs should not be used in patients with superimposed
middle ear infections or associated with non-invasive
fungal infections [4,5,10,11]. However, systemic
administration of antifungal drugs is recommended for
the treatment of fungal otitis media, allergic fungal
mastoiditis [19,20], inflammation with fungal infection
in the petrous portion of the temporal bone [17,18], and
invasive fungal otitis media [21,22].

Review of the case in this study: the patient was
misdiagnosed with chronic suppurative otitis media
based on her clinical symptoms, vital signs, and
radiographic imaging before surgery, but a fungus ball
was detected in her middle ear. There were limitations

to the diagnostic analysis, which led to the misdiagnosis.

Firstly, the secreted yellow pus plugs in the
mesotympanum detected under otoscopy in the
outpatient department were difficult to surgically
remove and this finding was overlooked. Secondly, no
bacterial growth was detected when the secretion was
subjected to a bacterial culture test; thus, the secretion
was not subjected to further fungal pathological tests.
Therefore, the possibility of fungal infection should be
considered in cases diagnosed with chronic otitis media
and undergoing long-term antifungal treatments. This
should be emphasized for treating patients diagnosed
with chronic otitis media in outpatient departments.
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Conclusions

The possibility of fungal infection should be
considered in patients who have been repeatedly
prescribed antibiotics for a diagnosis of chronic otitis
media. An accurate diagnosis is essential for timely and
optimal treatment for fungal otitis media, to avoid poor
treatment results.
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