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ABSTRACT 

 We report a case of cholesteatoma associated with unilateral congenital aural atresia (CAA) and 

microtia, resulting in extracranial complication. A 13-year-old girl presented with right ear purulent discharge 

from pre and post auricular area with mastoid tenderness. On clinical examination, she had right grade II 

microtia with pre-auricular skin tag and healed scar tissue in periauricular region. On High Resolution 

Computerized Tomography (HRCT) scan of temporal bones, there was CAA of right ear with extensive 

cholesteatoma in middle ear cleft. The cholesteatoma was subsequently removed by radical mastoidectomy 

with uneventful post-operative period. Cholesteatoma associated with CAA may remain undiagnosed in early 

childhood resulting in life threatening temporal and intracranial complications. 
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Introduction:  

 Congenital aural atresia (CAA) refers to a 

spectrum of ear deformities present at birth that 

involves some degree of failure of the development of 

the external auditory canal (EAC). The incidence of 

congenital aural atresia is 1 in 10,000 to 1 in 20,000 

live births [1]. Microtia has an incidence of 1 in 7000 to 

8000 births in the general population [2, 3]. Males are 

affected more commonly, and the reported ratio of 

right-to-left-to-bilateral is approximately 5:3:1 with 

bilateral deformity occurring in only 10% of  

patients[4, 5, 6, 7].      

Case report :  

 A 13 year old girl presented in ENT outpatient 

department with complains of recurrent right ear 

purulent discharge from pre and post auricular area for 

last 5 years. She had a history of incision and drainage 

in right post auricular area six months prior for similar 

complain. On local examination, there was right Grade 

II [8] microtia with atretic External Auditory Canal (EAC) 

and pre-auricular skin tag (Figure-1). A small fistulous 

opening was also seen in right cavum conchae region. 

Left ear examination was normal with intact tympanic 

membrane. Tuning fork tests using 256 and 512 Hz 

tuning forks showed moderate to severe conductive 

hearing loss in right ear with Rinne’s test positive in left 

ear. HRCT scan of temporal bones showed membra-

nous atresia of right EAC with grade II microtia. Soft 

tissue density was seen filling the EAC and the entire 

middle ear cavity (Figure-2A). A CT based fistulogram 

done four months before our consultation identified 

multiple fistulous tracts situated in post auricular region 

and anterior to stylomastoid foramen in inframastoid 

region. These fistulous tracts were communicating 

through middle ear cavity (Figure-2B). There was 

associated erosion of posteroinferior and anteroinferior 

wall of EAC. Ossicles were dysplastic or eroded. Inner 

ear structures were normal. Patient underwent right 

radical mastoidectomy with wide conchal meatoplasty 

under general anaesthesia. Intraoperatively, there was 

right EAC membranous atresia with fistulous opening in 

cavum conchae.  Cholesteatoma sac was seen filling 

the mastoid antrum area extending into middle ear 

cavity and EAC with erosion of posterior canal wall. 

Except remnant of malleus head which was fixed to 

epitympanic wall, no other ossicle was found. Oval 

window area showed bony depression without any 

overlying stapes footplate (Figure-3). Lateral 

semicircular canal bulge, facial nerve canal and chorda 

tympani were found at their usual locations (Figure -4). 

Obliteration of mastoid cavity posterior to vertical 

segment of bony facial canal was done using pedicled 

temporalis muscle flap to reduce the size of 

postoperative cavity. Middle ear cavity was covered 

with temporalis fascia graft. 

 

 FIGURE-1 showing Right grade II microtia 
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FIGURE 2 A 

FGURE 2 B 

FIGURE- 2 (A-B)  HRCT imaging. (A) Right canal atresia with soft tissue density behind it (B) CT sino-

gram showing multiple (arrow marked) sinuses communicating to right middle ear cavity. 

FIGURE-3 Arrow pointing towards oval window area 
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Discussion :  

 The dominating feature of congenital aural 

atresia is absence of the external auditory canal. It is 

commonly unilateral, more frequently involving the right 

ear[9]. While associated abnormalities of the auricle are 

common, the inner ear development of these patients is 

most often normal. Similar findings were seen in our 

case with disease limited to right external and middle 

ear.    

 Cholesteatoma formation in atretic ears have 

two different patterns, one with ear canal of diameter 4 

mm or smaller in which cholesteatoma formation is 

attributed to invagination of small pouch lined with 

ectoderm within the canal itself.  Other mode is the 

development of the cholesteatoma medial to the atretic 

plate or inside the tympanic cavity. The occurrence of 

latter type is explained by the trapping of the 

epidermoid elements during the embryological arrest of 

the EAC formation so as to form a nidus for the 

cholesteatoma behind the atresia plate [10]. This theory is 

known as “embryological rest” theory and was credited 

as one of the possible mechanisms of congenital 

cholesteatoma development [11].   

 Zalzal et al (1987) reported a case of a two year 

old boy with congenital aural atresia complicated by 

acute mastoiditis and lateral sinus thrombosis due to 

concurrent cholesteatoma [12]. Nishimura et al (1985) 

reported another cholesteatoma case with aural atresia, 

arising behind the atresia plate that also caused 

mastoditis and subperiostal abcess [13]. Cole and 

Jahrsdorfer (1990) [14] reported the largest series of 

cholesteatoma and aural stenosis association. They 

found 48% of their EAC stenosis patients (with the ear 

canal smaller than 4 mm diameter) developing 

cholesteatoma and none of them were under the age of 

three. More strikingly, they found cholesteatomous 

developments in 91 % (10 out of 11) patients with ear 

canal diameters of 2 mm or less. Hidden large 

cholesteatoma has been missed out in our patient due 

to inability to examine an atretic ear canal. When 

cholesteatoma is located behind atretic or stenotic canal 

segment, the risk of extra-temporal complications such 

as mastoiditis, cutaneous fistula and intracranial 

extensions are greater due to the hindrance of growth 

and drainage towards the nonexistent or severely 

narrowed EAC [15]. Cutaneous fistulae were seen in post 

auricular, inframastoid and cavum conchae region in our 

patient along with history of associated mastoid 

FIGURE-4 Arrow pointing to exposed facial nerve (vertical segment) 
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tenderness. These fistulae were also identified in CT 

based fistulogram. 

 Given the severity and frequency of complica-

tions resulting from cholesteatoma, mastoidectomy is 

necessary to determine the underlying pathology and to 

control the disease process [16], as was done in our 

patient. 

 In 2006, Caughey et al [17] reported a case of 

CAA with congenital cholesteatoma medial to the atretic 

plate, with no ossicular erosion. The authors had 

removed the malleus-incus complex to facilitate 

complete removal of cholesteatoma and the conductive 

hearing mechanism was reconstructed using partial 

ossicular replacement prosthesis. However, our case 

showed no malleus-incus complex (ossicular erosion due 

to cholesteatoma or total ossicular dysplasia) without 

any identifiable oval or round window. Removal of 

cholesteatoma with clearance of pathological mucosa 

and a wide mastoid cavity was the aim before and 

during surgery. 

Conclusion :  

 All patients presenting with aural atresia and 

stenosis should be evaluated thoroughly due to their 

propensity to develop cholesteatoma. Radiological 

evaluation in the form of HRCT scan of temporal bones 

should always be done in these patients during their 

initial presentation itself and surgery planned 

accordingly. This will help in preventing late and life 

threatening intracranial complications as a result of 

undetected cholesteatoma associated with CAA. The aim 

of surgery should be to remove the disease and 

reconstruct a patent, infection-free external auditory 

canal along with restoration of functional hearing if 

possible. 
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