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Abstract Mucor is a saprophytic organism and com-

monly invades the nose and paranasal sinuses of immu-

nocompromised and diabetic patients involvement of the

middle ear and mastoid in a nondiabetic patients is very

rare and this may be the first case report clinical presen-

tation of ear pain with reference to the mastoid and upper

neck may be the early symptoms unlike the foul smelling

ear discharge as seen in atticoantral disease. Radical

debridement in the form of M.R.M with or without the use

of amphotericin B may suffice in non-diabetic patients this

case is reported to highlight the point that mucormycosis

can also involve middle ear and mastoid in nondiabetic

patients.
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Introduction

Mucormycosis and Aspergillus infections are seen more

commonly in the nose and paranasal sinuses. Whereas

candida and aspergillus fungus are the most common

pathogen in the external auditory canal. The invasive

variety of both mucormycosis and aspergillosis are seen

mostly in diabetic patients [1]. Mucormycosis of the mid-

dle ear is a very rare clinical entity. Since 2007–2009 we

have treated one such case of mucormycosis of the middle

ear in a non-diabetic patient in New Medical Center, Abu

Dhabi.

Case Report

Mr. P.S, a 24-year-old male from Nepal was first seen on

05/04/09 in the ENT clinic of NMC for his complaint of

Left ear pain of 6 months duration. The pain was dull

aching and confined to the post auricular region with

referral to the left upper neck. He also gave the history of

occasional minimal mucoidal non foul smelling discharge

7 years prior to this visit which he revealed only after

repeated questioning. His Left ear hearing was reduced

when compared to the right side. On clinical examination,

external auditory canal was dry, tympanic membrane (pars

tensa) appeared dull and had an attic perforation. Minimal

dark and dry debris were seen through the dry perforation

(Fig. 1). X-ray mastoids showed left sclerosed mastoid.

Audiogram revealed left moderate conductive hearing loss.

CT scan temporal bone done on 23/05/09 reported as soft

tissue attenuation in the left middle ear cavity and mastoid

antrum with bony widening and thinning of tegmen tym-

pani. Imaging findings are suggestive of cholesteatoma

formation (Fig. 2a, b). There was soft tissue opacity seen in

both ethmoidal and left sphenoidal sinus and termed as

incidental findings (Fig. 3). Haematological investigation

was within normal limit. The case was clinically diagnosed

as atticoantral otitis media and therefore a modified radical

mastoidectomy was done on 20/06/09. Inside out mas-

toidectomy was done after elevating and preserving the

canal skin. On exploration, attic and antrum were filled

with greenish soft tissue debris (Fig. 4a). After complete

clearance of the middle ear and mastoid, the meatal wall
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was put back to the mastoid bowl (Fig. 4b). Wound closed

after conchomeatoplasty. Histopathology of the greenish

soft tissue debris showed tangled masses of fungus, thin

walled, nonseptate, broad, with irregular parallel contour

haphazardly branching at right angles with bulbous tips and

diagnosed as mucormycosis (Fig. 5a–c). Fungal culture

could not be done, because tissue was sent in formaldehyde

solution. This is because fungal infection was not suspected

in our initial diagnosis. Amphotericin B was not started

immediately but decided to start at the first evidence of

recurrence. Last followup done on 14/09/09 showed a well

epithelialised mastoid bowl with no recurrence of fungus.

Meatoplasty opening is adequate (Fig. 6).

Discussion

Incidence of fungal infection in middle ear and mastoid is

very rare. Review of literature shows very few cases of

temporal bone mucormycosis that have been reported [2–5]

in diabetics and immunosuppressed people. Most of these

cases were treated with amphotericin B and radical exci-

sion of the infected tissues but two of the four reported

cases succumbed to their disease. Olalla et al. [4] reported a

case of middle ear mucor mycosis in a patient previously

treated for acute myeloid leukemia. Yun et al. [5] first

reported a case of middle ear mucor mycosis with facial

palsy in a diabetic patient. Mucormycosis of the middle ear

and mastoid in nondiabetic patients has not been reported

in the English literature in this part of the world to the best

of our knowledge. This infection is caused by the family of

mucoraceae which belongs to the class of phycomycetes

[6]. Hence both the terms mucormycosis and phycomyco-

sis are justifiable [7, 8].

The diagnosis is recognized but not specifically

identified according to the species in tissues by large

broad nonseptae, hyaline, branching hyphae. These

resemble cellophane tubes and are 7–10 microns in

Fig. 1 Left tympanic membrane showing attic perforation

Fig. 2 CT scan showing soft tissue attenuation in the left middle ear

cavity and mastoid antrum with bony widening and thinning ot

tegman tympani

Fig. 3 CT scan showing opacity in both ethmoids and left sphenoid
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width and 100–200 microns in length. These organ-

isms are often easily identified in the routine H&E

stained sections because of their very large size (up to

30 mn in diameter) but may be better visualized in

PAS or silver metheramine stained section. Spores of

this fungus are only very rarely seen. The organism

proliferates in the tissue vessel wall and perineural

spaces, however they have a predilection for the

muscle layer of arteries as well as veins and lymph-

atics. This causes vessel thrombosis and tissue

infarction. Mucormycosis is almost always invasive

and spreads to the cranial cavity and orbit with spe-

cific predilection for vessel walls [9–12]. When it

occurs in immunosuppressed patients it is always

fatal. Mucormycosis of the middle ear in non-diabetic

patients appears to be non-invasive and is not fatal.

The noninvasive variety may occur as indolent

infection producing symptoms similar to CSOM as

seen in our case.

Mucormycosis can infect the nose and the paranasal

sinuses through organisms contained in the inhaled dust

and is commonly seen in farmers. Portal of entry to the

middle ear and mastoid in otherwise healthy individual is

difficult to explain. Probable portal of entry to the middle

ear is either from nasopharynx through Eustachian tube to

antrum or mesotympanum or through the perforated tym-

panic membrane. The fungus might have entered through

the preexisting perforation in the tympanic membrane.

Eustachian tube route in this patient may also be likely

because there was radiological evidence of opacity of

ethmoid and left sphenoid sinus. However there is no

clinical sign and symptom. Why and how this fungus has

entered the middle ear of this case is debatable and needs

further explanation. Our patient first presented with pain in

the ear with referral to the upper neck. He complained of

ear discharge only for a while 7 years back. Clinical evi-

dence with attic perforation is more in favour of otitis

media. CT scan findings of mucormycosis in a nondiabetic

temporal bone has not been specific and may show bone

destruction, sclerosis, evidence of soft tissue mass similar

to cholesteatoma as seen in our case.

The rarity of this condition makes it difficult for the

clinician to suspect middle ear mucormycosis as a principal

diagnosis. Clinical presentation of this condition in non-

diabetic patient will be similar to atticoantral disease but

probably with the chief complaint of predominant ear pain

with referral to the mastoid and neck.

Management of invasive form of mucormycosis will

require the use of IV Amphotericin B, radical debridement

of the affected tissue, as well as control of the predisposing

factors such as diabetes. The treatment has been supple-

mented with granulocyte transfusion and bone marrow

transplantation in select cases [13]. Prince and Stevenson

[14] have explained the role of hyperbaric oxygen therapy

on presumption that increased the oxygenation of the

affected tissues distal to the occluded vessel and decrease

local acidosis and enhance the activity of the fungicidal

medication Olala I and Ortin M also reported stem cell

bone marrow transplantation successfully in a 52-year-old

male who developed invasive middle ear mucor mycosis.

Whereas noninvasive variety does not need such

aggressive treatment. Radical debridement of the fungal

debris with wide conchomeatoplasty for adequate ventila-

tion and drainage may suffice as seen in our case studied.

However the patient should be on constant and regular

followup to watch for recurrence.

Summary

Mucor is a saprophytic organism and commonly invades the

nose and paranasal sinuses of immunocompromised and

Fig. 4 Intraoperative photograph showing greenish debris in attic and

antrum, canal skin in mastoid bowl
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diabetic patients. Involvement of the middle ear and mastoid

in a nondiabetic patient is very rare and this maybe the first

case report. Clinical presentation of ear pain with reference

to the mastoid and upper neck may be early symptoms unlike

the foul smelling ear discharge as seen in the attico antral

disease. Radical debridement in the form of modified radical

mastoidectomy with or without the use of Amphotericin B

may suffice in non-diabetic patients. This case is reported to

highlight the point that mucormycosis can also involve

middle ear and mastoid in non-diabetic patients.

Fig. 5 Histopathology photomicrograph in haematocylin and eosin,

dark magenta-PAS and dark methanamine silver stain, special stain

for fungus showing tangled masses of fungus, thin walled, nonseptate,

broad with irregular parallel contur haphazardly branching at right

angle with bulbous tip resembling cellophane tube
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