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1  |  INTRODUCTION

Many congenital ossicular chain malformations exist, 
usually involving ossicular deformities, fixation, absence, 
or discontinuity.1 Duplication of ossicles has not been 
reported in the literature, much less a duplicated ossicle 
located in the mastoid cavity. Osteomas are benign bony 
neoplasms which can occur in the mastoid or middle 
ear.2,3,4 In some cases, an osteoma can obstruct the mas-
toid antrum or external auditory canal leading to otor-
rhea, infection, or cholesteatoma.2 Tympanoplasty and 
mastoidectomy to remove the osteoma and thus the ob-
structed antrum or external auditory canal can resolve 
the chronic otorrhea and infection. We present a case of 
a patient with chronic otorrhea for years who had what 
appeared to be an osteoma on computed tomography (CT) 
imaging, which had the appearance of a duplicated incus 
in the mastoid antrum when removed intraoperatively. 
The otorrhea resolved after undergoing a tympanoplasty 
and mastoidectomy including removal of the duplicated 
incus.

2  |  CASE REPORT

A 39- year- old man with a history of bilateral chronic otor-
rhea presented to our clinic. He had undergone multiple 
tympanoplasties bilaterally, 4 on the right and 2 on the 
left, at another institution. He complained of persistent 
right otorrhea for multiple years. On binocular otomicros-
copy, his right ear canal and tympanic membrane were 
moist, and the tympanic membrane was thickened and 
opaque limiting visualization of the middle ear space. 
Cultures on multiple occasions showed both staphylococ-
cus and aspergillus species. Treatment with antibiotic and 
antifungal drops and powder as well as dry ear precau-
tions improved the ear drainage; however, the otorrhea 
would invariably recur. Because of the persistent otorrhea 
despite appropriate treatment, a CT scan was ordered. The 
CT scan (Figure 1) showed an abnormal radiopaque den-
sity in the right underpneumatized and sclerotic mastoid 
with similar density as the mastoid bone. His audiogram 
showed a right- sided mild- to- moderate mixed hearing 
loss with an air- bone gap of 15 dB.
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Abstract
Many congenital ossicular chain malformations exist, usually involving ossicular 
deformities, fixation, absence, or discontinuity. Duplication of ossicles has not 
been reported, much less a duplicated ossicle located in the mastoid. We present 
a case of a patient who had a duplicated incus in the mastoid antrum.
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Due to the persistent recurrent right- sided otorrhea 
and the mastoid ossification, the decision was made for 
surgery to undergo a right revision tympanoplasty with 
mastoidectomy. Intraoperatively, the external ear canal 
skin appeared unhealthy containing infected debris which 
grew staphylococcus and aspergillus species on wound 
culture. The tympanic membrane contained thickened 
scar tissue. The anterior external auditory canal skin and 
tympanic membrane were removed. The middle ear had 
tympanosclerosis and adhesions which were lysed to 

reveal a foreshorted and medialized malleus with other-
wise intact and mobile ossicular chain. The mastoid was 
underpneumatized and sclerotic, with absence of air cells 
except for one air cell surrounding an abnormal bony 
formation, which when removed en bloc appeared to be 
a duplicated incus (Figure 2). There was inflamed mu-
cosa surrounding this duplicated incus which appeared 
to be blocking the antrum, but there was no evidence of 
any cholesteatoma. The tympanic membrane was recon-
structed with periosteum using a lateral graft technique. 
Split thickness skin grafts were taken to reconstruct the 
anterior ear canal skin. The tympanic membrane graft 
healed well without recurrence of otorrhea at 6 months 
postoperatively.

3  |  DISCUSSION

This report describes an unusual case of a congenital du-
plicated incus located in the mastoid cavity, which has not 
previously been reported in the literature. Congenital os-
sicular abnormalities are often associated with anomalies 
of the external, middle, or inner ear, however, can occur 
in isolation.1 Isolated ossicular abnormalities most com-
monly involve congenital stapes fixation. There also could 
be abnormalities in the incus including discontinuity be-
tween the incus and stapes, and deformities in the malleus 
including malleus fixation. Though there is a possibility 
of duplicated external auditory canal in first branchial 
arch malformations, there were no reports of duplicated 
ossicles.

An osteoma presenting in the temporal bone is also 
a rare benign slow- growing neoplasm. These are more 
commonly found in the external auditory canal. Mastoid 
osteomas have been described, usually presenting on 
the surface of the outer cortex of the mastoid bone re-
sulting in a slow- growing post- auricular mass.2 More 
rarely, they can occur within the mastoid and middle ear 
including approximately 24 case reports of middle ear 
osteomas in the English literature.3,4 These lesions can 
occur in the antrum and attic, which results in disrup-
tion of the ossicular chain or cholesteatoma. Osteomas 

F I G U R E  1  CT images of the right 
temporal bone showing a radiopaque 
density in the mastoid cavity. (A) Axial 
cut showing normal incus (arrow) in the 
middle ear with the duplicated incus in 
the antrum (arrowhead). (B) Coronal cut 
showing the duplicated incus (arrowhead) 
in the antrum

(A) (B)

F I G U R E  2  Intraoperative photographs showing the duplicated 
incus in the right mastoid cavity. (A) Initial view through a small 
cortical mastoidectomy revealing an abnormal bony object (arrow) 
in the mastoid cavity. (B and C) Images of the duplicated incus 
which is approximately 8mm long after removal from the mastoid 
cavity. The duplicated incus includes an incus body (b), area for 
articulation with malleus (a), and incus long process (l), as well as 
possibly a lenticular process for articulation with the stapes (arrow)

(A)

(B) (C)
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generally appear to be a well- circumscribed mass with 
bone density on CT scan. Intraoperatively, they have a 
convex rounded surface and are easily detached from 
surrounding structures. The etiology of these osteomas 
has been hypothesized to be congenital, inflammatory/
infectious, or traumatic.

Our patient, however, does not appear to have a 
straightforward osteoma. It is possible the patient’s 
chronic otitis media could have led to inflammation caus-
ing the development of an osteoma that has the appear-
ance and shape of an incus. However, the shape appears 
to be that of an incus, raising questions about whether 
this is a duplicated incus in the mastoid antrum that was 
the initial cause of the chronic otitis media and otorrhea. 
After removal of the ossification from the mastoid en 
bloc, it was immediately apparent that it had structures 
resembling an incus including an incus body, an area for 
articulation with the malleus, and long process of the 
incus (Figure 2b and 2c). There was possibly a lenticu-
lar process that was fractured off during removal. The 
length of the osteoma also appears consistent to that of 
an incus, which is on average 7mm in humans. Histology 
of this duplicated incus is not available as the pathologist 
only performed a gross examination. Though there are 
reports of storing the incus in the mastoid during sur-
gery for cholesteatoma for future use in a second look 
surgery with ossicular reconstruction,5 in our patient, 
this was a second incus in the mastoid with a normal and 
intact ossicular chain. This appears to be a congenital 
duplicated incus blocking the antrum which resulted in 
a chronically inflamed middle ear leading to tympanic 
membrane perforations and ear infections.

4  |  CONCLUSION

This is an unusual case of a patient who had a congenital 
duplicated incus which was blocking the mastoid antrum. 
Multiple tympanoplasties had not resolved his chronic 
infections and otorrhea, and in this case, obtaining imag-
ing to visualize any mastoid abnormalities revealed the 
need to perform a mastoidectomy to remove this bony 
abnormality and improve middle ear aeration. In cases 
of revision tympanoplasties with recurrent perforations 
and otorrhea, imaging as well as performing a mastoid-
ectomy based on imaging findings is warranted to resolve 
the chronic otorrhea and allow for a tympanic membrane 
graft to heal appropriately.
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