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The Bony Cause of Hearing Loss
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ABSTRACT
Background: External ear canal (EAC) osteoma is an uncommon benign, slow-growing bony neoplasm that is often asymp-

tomatic and found incidentally. Due to its indolent nature, it has rarely been reported. Osteomas predominantly occur in long 
bones and rarely found in the skull. The fronto-ethmoid region is the commonest area for osteomas in the skull but not the tem-
poral bone.  

Case Presentation: We report a case of a 28-year-old gentleman, presented with right progressive hearing loss for a year. On 
examination, there was a painless hard mass seen occupying the right EAC and obscuring the tympanic membrane with evi-
dence of conductive hearing loss on hearing assessment. Hearing was restored to normal after surgical excision of the mass and 
histopathological examination revealed to be consistent with osteoma.

Discussion: Osteoma of the EAC has long been compared to the commonly seen exostoses due to their similarities. 
Nevertheless, it is possible to distinguish between both diseases based on clinical history and radiographic studies. 
Histopathological differences, however, has been a debate up until today. Surgical excision is the standard treatment for symp-
tomatic patients. Otherwise, periodic observation is adequate. Though this lesion does not cause critical symptoms, they may 
cause functional difficulties with noticeable cosmetic alterations. 

Conclusion: EAC osteomas are usually asymptomatic but may cause significant debilitating symptoms and complications 
that require excision. Appropriate surgical interventions and technique ensure good outcome and prognosis.
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INTRODUCTION

Osteomas are slow-growing benign lesions that are rarely seen in 
the temporal bone. It can occur over all parts of the temporal bone and 
the commonest site is EAC. EAC osteomas are usually unilateral, soli-
tary, pedunculated bony mass that arises lateral to the isthmus from tym-
panosquamous or tympanomastoid suture lines near the bony cartilagi-
nous junction. The preosseous connective tissue from the suture lines it 
originates have thicker subcutaneous layer and richer blood supply as 
compared to other parts of the bony canal (Carbone PN, Nelson BL, 
2012, Denia A, Perez F, Canalis RR, Graham MD, 1979).  Due to its 
slow-growing nature, it is usually asymptomatic and does not require 
further investigations or treatment if the patient remains asymptomatic 
(Pérez ÁD, Romero RR, Durán ED, Montaño PR, Bernal RA, 
Rodríguez CM. El, 2011). It can be progressive, causing symptoms 
from mass effect or canal obstruction that may require surgery (Baik 
FM, Nguyen L, Doherty JK, Harris JP, Mafee MF, Nguyen QT, 2011). 
Osteomas are often compared with exostoses as both are benign hyper-
plastic bony growth and have relatively similar presentation and man-
agement. 

CASE  REPORT

A 28-year-old gentleman presented with progressive hearing loss 
over the right ear for a year. He denied any trauma to the ear or involve-

ment in water sport activities. He regularly cleaned his ears with cotton 
swabs but had no prior history of ear infection.  On otoscopic examina-
tion, there was a painless hard mass in the right external ear canal 
(EAC) which had completely obscured the tympanic membrane (Figure 
1). The skin overlying the mass and surrounding area was normal.

Pure tone audiometry (PTA) revealed right mild to moderate con-
ductive hearing loss (Figure 2) with tympanometry type B. Hearing on 
the left side was normal. High resolution computed tomography 
(HRCT) scan of the petrous bone revealed a focal pedunculated bony 
overgrowth measuring 0.5 x 0.5 x 0.6 cm in the right EAC arising from 
the posterior inferior wall of the canal at the bony-cartilaginous junc-
tion. There was also soft tissue medial to the bony overgrowth with no 
bony erosion. The middle and inner ear structures were normal (Figure 
3). 

The patient underwent surgical excision of the bony mass via trans-
meatal approach using drill and osteotome. Intraoperatively, the broad-
based mass had occupied the middle part of EAC at the bony cartilagi-
nous junction. There was no associated cholesteatoma and the tympanic 
membrane was normal. 

Histopathological examination of the mass was consistent with oste-
oma, exhibiting pieces of dense, compact, lamellar bone and intraosse-
ous f ibrovascular t i ssues wi th no evidence of mal ignancy. 
Postoperatively, the patient was discharged well with no complications. 
On subsequent clinic visits, the wound healed well with visualization of 
the tympanic membrane (Figure 4), and the patient's hearing reverted to 
normal. A repeated PTA showed normal hearing (Figure 5) with tympa-
nometry type A bilaterally. 
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DISCUSSION

Osteomas of the head and neck are rare and can arise from all parts 
of the temporal bone. They are commonly seen in the external auditory 
canal (EAC). Other common locations include mastoid, middle ear, 
squamas, glenoid fossa, eustachian tube, internal auditory canal, petrous 
apex and styloid process (Denia A, Perez F, Canalis RR, Graham MD, 
1979, Pérez ÁD et al 2011). Temporal bone osteomas are common in 
females but EAC osteomas occur twice as often in males (Baik FM, 
Nguyen L, Doherty JK, Harris JP, Mafee MF, Nguyen QT, 2011).

For many decades, there has been an ongoing discussion to distin-
guish osteomas from exostosis arising from the external auditory canal. 
Both are often found incidentally due to its slow-growing nature. The 
two conditions are considered separately whereby osteoma of the EAC 
is defined as a unilateral, solitary, pedunculated bony growth attached to 
the tympanosquamous suture lateral to the isthmus, while exostosis of 
EAC refers to multiple, bilateral symmetric broad-based elevations of 
bone involving the entire tympanic bone (Sheehy JL, 1982). The inci-
dence of EAC osteoma is rare as compared to exostosis, occurring at 
0.05% and 0.6% respectively (Sheehy JL, 1982, Orita Y, Nishizaki K, 
Fukushima K, Akagi H, Ogawa T, Masuda Y, Fukazawa M, Mori Y, 
1998). Both diseases are frequently seen in middle-aged men (Carbone 
PN, Nelson BL, 2012).

Osteomata are true bone tumours, whereas exostoses occur as a 
reactive condition secondary to multiple cold-water exposure or repeat-
ed otitis externa (Fenton JE, Turner J, Fagan PA, 1996). Even though 
there are reported cases of osteomata in cold water swimmers and surf-
ers, including various potential causative factors such as repeated inju-

ries, infection, hormones, developmental disorders and genetic defects, 
the aetiology of EAC osteoma, however, still remains unclear (El Fakiri 
M et al, 2011, Carbone PN, Nelson BL, 2012, Baik FM, Nguyen L, 
Doherty JK, Harris JP, Mafee MF, Nguyen QT,2011). In this case, the 
possible triggering factor could be due to repeated trauma from regular 
ear digging. 

Osteoma of the EAC is considered benign tumour as they are 
non-invasive. Significant symptoms can occur due to mass effect and 
auditory canal obstruction (Denia A, Perez F, Canalis RR, Graham MD, 
1979, Sheehy JL, 1982). Symptoms are rare but are relatively similar 
between osteomas and exostoses. The most common presenting symp-
toms are recurrent otitis externa (63%) followed by blocked sensation 
(45%), deafness (22%) and various others, including tinnitus (10%) (El 
Fakiri M, El Bakkouri W, Halimi C, Mansour AA, Ayache D, 2011). 
Extracanalicular osteomas and exostoses such as in the internal auditory 
canal can also present similarly with symptoms of compression of the 
neurovascular bundle which include vertigo, sensorineural hearing loss 
and paroxysmal tinnitus. (Carbone PN, Nelson BL, 2012, Denia A, 
Perez F, Canalis RR, Graham MD,1979). The main complication of an 
osteoma in the external auditory canal is an acquired post obstructive 
cholesteatoma, possibly secondary to impaired epithelial migration 
(Fenton JE, Turner J, Fagan PA, 1996). 

On HRCT scan, an osteoma appears as a well-demarcated, single, 
unilateral hyperdense outgrowth tumour that originates from the tympa-
nosquamous or tympanomastoid suture lines lateral to isthmus. 
Exostoses too are hyperdense lesions, but they appear as multiple, bilat-
eral, smooth-bordered, broad-based lesions without deep extensions 
(Fenton JE et al, 1996). Radiographic evidence of bone marrow infiltra-
tion which is equivalent to the histopathologic finding of fibrovascular 
channels, can differentiate osteoma from exostosis (Gerganov VM, 
Samii A, Paterno V, Stan AC, Samii M, 2008, Baik FM, Nguyen L, 
Doherty JK, Harris JP, Mafee MF, Nguyen QT, 2011). HRCT scan is 
also helpful in demonstrating the exact dimensions of lesions and com-
plications, such as cholesteatoma.

Histologically, EAC osteoma is generally covered with dense squa-
mous epithelium with underlying periosteum and internally consists of 
lamellated bone with minimal osteocytes surrounding the abundant dis-
tinct fibrovascular channels (Graham MD, 1978). They are divided into 
compact (osteoma eburnum), spongious (osteoma spongiosum) or 
mixed type. Compact osteomas which are the commonest type contains 
harvesian systems, have a wider base and are very slow growing while 
spongy osteomas also known as cancellous or osteoid osteomas consist 
of trabecular bone marrow which are more likely to be pedunculated 
and grow relatively faster (Fenton JE, Turner J, Fagan PA, 1996, 
Graham MD, 1978). 

Similarly, the surface of exostoses is also covered with squamous 
epithelium with underlying periosteum. The internal structure, however, 
consists of parallel, concentric layers of subperiosteal bone with abun-
dant osteocytes and devoid of fibrovascular channels. Graham et. al dis-
tinguished the two entities by the presence or absence of fibrovascular 
channels (Graham MD, 1978). But a more recent study by Fenton et. al, 
found that fibrovascular channels are also present in cases of exostosis. 
Thus, basic histology alone cannot necessarily distinguish between 
these two diagnoses (Fenton JE, Turner J, Fagan PA, 1996).

Most cases would seek medical attention when the stenosis has 
reached 80% of the normal canal. Periodic follow-up and aural toilet are 
adequate in asymptomatic cases with small non-obstructive lesions. 
Surgical excision depends on the size, location and severity of symp-
toms and complications such as conductive hearing loss, recurrent infec-
tion, or cholesteatoma (Orita Y, Nishizaki K, Fukushima K, Akagi H, 
Ogawa T, Masuda Y, Fukazawa M, Mori Y, 1998). 

Surgical canalplasty of these bony lesions can be done by using drill 
or osteotome techniques. Approaches can be permeatal, endaural or pos-
terior auricular approach. Major surgical challenges are related to its 
proximity to the temporomandibular joint and tympanic membrane, 
inability to visualize the medial EAC landmarks, thin skin covering the 
osteoma with risk of tissue loss, and facial nerve injury (Sheehy JL, 
1982, Lee DH, Jun BC, Park CS, Cho KJ, 2005). The decision for surgi-
cal intervention, in this case, was due to the significant hearing loss as 
well as risk of developing infection and cholesteatoma as the EAC was 
completely obstructed by the osteoma.

When the osteoma is small, pedunculated, and located laterally, it 
can easily be removed via transmeatal approach by an osteotome or 
drill. The working view, however, is limited and osteotome is dangerous 
when performed in the immediate vicinity of the tympanic membrane as 
there is a higher risk of perforation. If an osteoma is large, broad-based 
and located medial to isthmus, it is best to be removed via postauricular 
approach for better access and view and to reduce risk of complications 

Figure 1: Bony mass occupying 
the whole right ear canal 
obscuring the tympanic 
membrane.

Figure 2: Pre-operative PTA 
depicted a right-sided 
mild to moderate con-
ductive hearing loss.

a b

Figure 3: Sagittal (a) and axial  (b) view of HRCT temporal bone showing a 
focal, pedunculated bony growth (black arrow) in right EAC at 
bony-cartilaginous junction with soft tissue density occupying medial 
to the growth (white arrow).

Figure 4: Postoperatively, the ear 
canal healed well, and 
tympanic membrane 
could be visualized 
clearly.

Figure 5: Post-operative PTA 
showing normal hearing 
bilaterally
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(Orita Y, 1998, Lee DH, Jun BC, Park CS, Cho KJ, 2005). Drilling tech-
niques are often used in a retroauricular approach and have a higher risk 
of EAC stenosis due to overzealous drilling. Preservation of the EAC 
skin as much as possible is very important to prevent postoperative ste-
nosis (Grinblat G, Prasad SC, Piras G, He J, Taibah A, Russo A, Sanna 
M., 2016). If there are significant areas of exposed bone, these can be 
covered by a split-thickness skin graft from the postauricular area or 
from the posterior surface of the auricle. Removal of all bony lesions 
are unnecessary to achieve long-term relief of all symptoms and prevent 
recurrence (Stougaard M, Tos M., 1999).

Surgery can significantly improve a patient's health-related quality 
of life (HRQOL) but it should be only offered to patients with symp-
toms in view of the complications that may arise. Major complications 
of surgery include canal stenosis, prolonged healing, infection, temporo-
mandibular joint prolapse, tympanic membrane perforations, hearing 
loss and facial nerve palsy (Fisher EW, McManus TC., 1994). Even 
though the osteoma in this patient is large, we successfully performed 
the excision via transmeatal approach using osteotome and drill without 
complications or the need for skin graft. This has proven, with the cor-
rect drilling and osteotome techniques and with careful steps can pro-
vide a successful outcome. 

The prognosis of EAC osteoma is excellent as seen in our patient, 
whereby his hearing has recovered to normal without any complica-
tions. Until now, there is no recurrence of osteoma. A study by Liu et al. 
on 26 patients who had undergone surgical intervention for osteoma 
revealed no recurrence or complications after more than a year of follow 
up (Liu Z, Wang R, Sun Y, Wu W, Zhong L, 2012). Most exostoses 
patients, however, reported a recurrence of symptoms within 10 years 
postoperatively with 40% of cases recur within 5 years. The risk is high-
er in those who continue to participate in cold water activities. 

CONCLUSION

External auditory canal osteoma is a rare, benign, progressively 
slow-growing tumour that is commonly compared to exostosis. Both 
can be differentiated via cl inical and radiological f indings. 
Histopathological examination, however, does little to help in differenti-
ating these two entities. Since this disease is usually asymptomatic, no 
surgical interventions are needed unless symptoms occur, or complica-
tions arise. Otherwise, a need to remove an osteoma may improve 
symptoms with a good prognosis. 
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