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Abstract Mucormycosis is an opportunistic invasive fun-
gal infection, recently been detected in Covid-19 due to
several underlying conditions. Otologic involvement in
such patients though exceptional, should not be simply
ignored even when presented without any clinical signs or
symptoms. This report manifests the need of evaluating
otologic involvement in post-covid mucormycosis.
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Introduction

Covid-19 is still wreaking havoc in every country,
including India, after more than a year. While the nation
was attempting to maintain stability in the face of the
current pandemic, the mutant virus began to cause new
symptoms, with a new threat in the form of mucormycosis.
In the second wave of Covid-19, mucormycosis infections
spiked [1].

Mucormycosis is an aggressive fungal opportunistic
infection resulting in acute to extremely severe symptoms.
Otologic involvement in such cases is rare, therefore any
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such involvement should be recognised and treated right
away before it has any significant consequences.

Here we present a case of moderately severe mixed
hearing loss with eustachian tube dysfunction in a post
covid-19 mucormycosis patient, which was caused by the
organism.

Case Report

A 65-year old female presented to our hospital with a ten
days history of swelling, pain, weakness on the right side of
her face, and blurring of vision in the right eye after being
exposed to covid-19. She was a longstanding diabetic
(> 3 years) on oral antihypoglycemic tablets. The physical
examination revealed partial right proptosis with normal
neurological examination except right abducens nerve
palsy and grade-III peripheral facial palsy. The laboratory
reports tested positive for fungal element, and a positive
fungal culture report was suggestive of Mucormycosis.

An otoscopic examination was performed revealing
normal tympanic membrane and external auditory canal.
Then a detailed audiological investigation was done. Pure
tone audiometry (PTA) demonstrated, moderately severe
mixed hearing loss for the right ear, and normal hearing
with high frequency loss for the left ear (Fig. 1). Tympa-
nometry showed C-type and A- type tympanograms for
right and left ear indicating eustachian-tube dysfunction
and normal middle ear status for right and left ear
respectively.

A contrast- enhanced CT and magnetic resonance
imaging (MRI) of head was performed revealing soft tissue
thickening of the mucosa of the right ethmoid, maxillary,
and sphenoid sinuses, with extension into the naso-pha-
ryngeal mucosal space and right pterygoid muscle, as well
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Fig. 1 The pure tone
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as spread via the right eustachian-tube to the right middle
ear and right mastoid air cells. It also revealed an irregular
peripheral enhancing lesion in the inferior right temporal
lobe and associated mild perifocal edema without intra-
orbital extension.

Histopathological examination revealed broad non-sep-
tate hyphae accompanied by neutrophils and lymphocytes
with necrotic foci on PAS and Grocott staining (Fig. 2),
suggestive of a mucor fungus, and the patient was patho-
logically diagnosed with invasive mucormycosis.

The patient was diagnosed with rhino-cerebral
mucormycosis and was started on intravenous ampho-
tericin B (0.5 mg/kg/day) right away, and surgical
debridement was advised as a life-saving approach. An
extensive surgical debridement was performed after 5 days
of admission by a multidisciplinary team of Otolaryngol-
ogists and Neurosurgeons. Otolaryngologists performed
sinus debridement, while neurosurgeons removed necrotic
tissue from the brain. The patient was extubated after
surgery and admitted to the critical care unit (CCU) for
further management.

Discussion

The otologic involvement in mucormycosis is not well
anticipated, due to its rarity, and lack of distinct clinical
symptoms. In the present case, even before scheduling her
for any imaging studies, we hypothesized that her hearing
loss was due to the progression of mucormycosis affecting
the auditory system.

Mucormycosis of the ear is uncommon, and when it
appears, it tends to affect the temporal bone and external
ear [2, 3]. We came across a case study of auricular
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mucormycosis, in which chronic otitis media with otalgia,
otorrhea, and hearing loss had been reported whereas
another case study reported narrowed and inflammatory
external auditory canal with tympanic membrane perfora-
tion [4, 5]. One of the possible paths postulated for otologic
involvement, is the entrance of the organism into the
middle ear, either via the eustachian-tube or a perforated
tympanic membrane [6].

In the present case, there was neither any prior history of
hearing loss nor any clinical otologic symptoms when the
patient was brought to our hospital. Therefore we con-
cluded mucormycosis was the sole cause of hearing loss in
our case. The fungal infection spread to the middle ear via
the eustachian tube, was indicated by the audiological
testing and, later, was confirmed by the radiological
investigation. We further consider that the ototoxicity of
the covid-19 therapy impacted high frequencies, damaging
the inner ear and that this was the reason for the mixed
component of hearing loss in this patient.

The aim of this study is to highlight that, in the past,
when the auditory system was associated with mucormy-
cosis, some or other otological symptoms were observed,
but none were seen in our case, making this case study
exceptional [2-5]. Otologic mucormycosis is difficult to
diagnose because of its rarity, lack of awareness, and lack
of distinct clinical signs and symptoms. Therefore this case
study establishes that even though mucormycosis patients
present no visible otologic symptoms, the likelihood of
auricular involvement should be addressed and investi-
gated by professionals. If not detected early the infection
may spread to the inner ear and ultimately to the brain via
the temporal bone, culminating in mortality.

In a recent review, a variety of tests for mucormycosis
patients were described, however none of the studies
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Fig. 2 Histopathology slides. a KOH mount broad aseptate hyphae
with branching. b Histopathology smear showing broad non-septate
hyphae of mucor accompanied by neutrophils and lymphocytes with

included audiological investigation [7]. Therefore we pro-
pose a comprehensive audiological assessment be per-
formed as a part of routine investigations in mucormycosis
patients.

Conclusion

The mucormycosis is an opportunistic infection in post
covid-19, causing acute to extremely severe symptoms.
Due to the rarity of otologic involvement in such situations,
access to it is limited. Any delay in recognising and
resolving such problems might raise the chances of losing
the battle against mucormycosis. In this regard, there is a
stronger need for population-based research that may
demonstrate clinical symptoms and treatment of hearing
loss caused by mucormycosis, which can then be trans-
ferred into everyday practise in this pandemic, enhancing
the best practice. Till then more case studies like these,
which are critical in raising awareness of the likelihood of
otologic involvement in post-covid-19 mucormycosis need

necrotic foci. ¢, d Grocott- Gomori methanamine-silver (GMS) stain
highlighting fungal elements

to be put on public platform for the references of
professionals.
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