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Abstract
Objective: The purpose of our work is to define the relationship between severity of hearing loss 
caused by chronic cholesteatomatous otitis media, and reported data of clinical, paraclinical, 
surgical exploration findings.

Patients and Methods: This is a retrospective, descriptive and analytical study, performed at the 
ENT Department at August 20, Casablanca University Hospital, involving 100 cases of patients 
operated for chronic otitis media of cholesteatoma.

Results: The age of our patients ranged between 6 and 91 years with an average of 29.95 years and 
a peak between 10 and 20 years. Both sexes presented an equal percentage. Otological antecedents 
were found in 29% of our patients. The most common symptoms revealing are purulent otorrhea 
(46.34%) and hearing loss (32.68%). The patients with tympanic perforation presented the highest 
losses with an average of 61.9 dB and an average Rinne of 34.9 dB. The dominant type of hearing 
loss, in the audiogram, was transmission deafness (68 cases) with an average loss of 50.3 dB and 
an average Rinne of 33 dB. The lesions sought by CT scan, such as ossicular lysis, mastoid filling, 
meso tympanic and antro attical filling, presented loss and Rinne with approximate values. The 
several surgical techniques and ossiculoplasty represent the main means of auditory rehabilitation. 
During the surgical exploration the mastoid localization presented the most important losses with 
an average of 78.33 dB and an average Rinne of 35.83 dB, the other searched features presented 
approximate values.

Conclusion: Hearing loss, which is a common way of Cholesteatoma revelation, should be 
systematically explored and properly treated by using different surgical techniques and prostheses 
when needed.
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Introduction
Cholesteatoma is a chronic otitis media defined by the accumulation of epidermis inside 

the cavities of the middle ear, in the eardrum, behind the tympanic membrane and/or in other 
pneumatized areas of the temporal bone. The two main symptoms that can reveal cholesteatoma 
are: purulent otorrhea and hearing loss [1].

The purpose of our study is to define a link between clinical data, paraclinical and surgical 
exploration findings with the severity of the hearing impairment through a series of 100 patients 
operated in the ENT department of August 20 Hospital of Casablanca University Hospital.

Materials and Methods
Subjects

In this descriptive and analytical study, carried out in the ENT department at the Hospital 
August 20 in Casablanca, we reported the findings of 100 patients operated on for cholesteatoma of 
the middle ear between 2016 and 2019. Data were obtained from patients files which were reviewed 
retrospectively. Patients whose files were unusable, and those having chronic non cholesteatomatous 
otitis were excluded from the study.

The records were explored using a file containing the personal, clinical and paraclinical data as 
well as the results of each patient's surgical exploration.

Data extraction
The following variables were recorded and analyzed.

•	 Demographic features: Age, gender, and antecedents.
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•	 Clinical data: Complaints at the initial visit, and otoscopic 
findings.

•	 Complementary examination based on audiogram and 
CT scan data were recorded and analyzed depending on otoscopic 
findings.

•	 Intra operative findings: Surgical exploration allows us to 
study the ossicular chain, the lining of the middle ear, and the location 
of the cholesteatoma.

Results
Epidemiological data

Age: The age of our patients varies between 6 and 91 years. The 
average age is 29.92 years. The age group between 10 and 20 is the 
most affected by cholesteatoma with a percentage of 32%, the pediatric 
population represents 13% of the population concerned (Graphic 1).

Gender: We found 50 men and 50 women with chronic 
cholestomatous otitis with a Sex-Ratio (M/F) of 1.

History: By studying the different cases that emerged, 29% of our 
patients presented with an ear infection history, in particular:

•	 Recurrent otitis with a percentage of 17%.

•	 Otological surgery with a percentage of 83% (Graphic 2).

Clinical data
Mode of reveal: The disease can be revealed most frequently by:

•	 Purulent otorrhea with a percentage of 46.34%.

•	 Hearing loss with a percentage of 32.68%.

Otoscopic examination under microscope: The examination 
under a microscope, after aspiration mainly showed:

•	 Meso tympanic Pocket Retraction (PR) found in 85 patients

•	 A Polyp found in 47 patients,

•	 Attical PR found in 40 patients (Graphic 3).

Paraclinical data
Audiogram: For the 100 cases studied for which the average loss 

is 53.34 dB and the average Rinne is 32.45 dB we found that:

•	 68 cases presented transmission deafness, with an average 
loss of 50.3 dB, and an average Rinne of 33 dB;

•	 23 cases presented mixed deafness, with an average loss of 
64.5 dB, and an average Rinne of 33 dB;

•	 1 case presented perception deafness with an average loss 
of 55 dB;

•	 4 cases presented a cophosis,

Graphic 1: Patients by age group.

Graphic 2: Distribution by medical history.

Graphic 3: Diagnostic circumstances.

Graphic 4: Otoscopic data.
PR: Pocket Retraction

Graphic 5: Audiogram data.
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•	 4 cases presented normal hearing (Graphic 5).

B- Hearing and otoscopic examination: Otoscopic examination 
reveals several types of lesions (Graphic 4).

Perforation + Cholesteatoma

This condition was found in 11 patients, the latter present two 
types of deafness, namely transmission deafness and mixed deafness 
with a percentage of 50%. The average loss of these patients is 61.9 dB 
while their average Rinne is 34.9 dB.

Meso tympanic PR

This lesion was found in 85 patients, who present a dominant type 
of deafness which is transmission deafness with a percentage of 76%. 
The average loss of these patients is 53.7 dB while their average Rinne 
is 30.5 dB.

Attical PR

Attical PR was found in 40 patients, the most common type of 

hearing loss being conductive hearing loss with a percentage of 73%. 
These patients presented an average loss of 54.2 dB and an average 
Rinne of 31.2 dB.

Polyp

The Polyp was found in 47 patients, and the most common type 
of deafness was transmission deafness with a percentage of 72%. They 
presented an average loss of 53.8 dB and an average Rinne of 32 dB.

Tympanosclerosis + Cholesteatoma

This condition was found in 21 patients, for whom the most 
common type of deafness was transmission deafness with a percentage 
of 72%. They presented an average Loss of 56.7 dB and an average 
Rinne of 32.2 dB.

First, otoscopic examination enabled us to note that, patients 
with a tympanic perforation presented equally the 2 types of deafness 
(transmission and mixed one). Yet, conductive deafness dominates 
all other otoscopic lesions.

In a second place, the study allowed us to note that patients with 
a tympanic perforation presented the largest losses with an average 
of 61.9 dB and an average Rinne of 34.9 dB. In the others conditions 
average losses varied between 53.7dB and 56.7 dB, and the average 
Rinne between 30.5 dB and 32.2 dB.

Computed tomography and hearing: CT is a paraclinical 
examination that allows us to refine the diagnosis. It has revealed 
several lesions distributed as follows (Graphic 6):

This paraclinical exam has allowed us to deduce that the dominant 
type of deafness is conductive deafness, for which losses and Rinne 
have presented approximate values.

 Comparing findings of the audiogram and the state of the 
ossicular chain, transmission hearing loss seems to be the most 

Graphic 6: CT scan data.

Graphic 7: CT scan data correlated to audiogram.

Graphic 8: Ossicular chain lesions correlated to audiogram.
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common type of hearing loss for patients with both intact and lysed 
ossicles. Losses and Rinne presented approximate values (Graphic 7).

Hearing and surgical exploration
Surgical exploration allows us to study several elements, namely:

•	 Ossicular chain,

•	 The lining of the middle ear,

•	 Location of the cholesteatoma

Ossicular chain: The state of the ossicular chain is distributed as 
follows:

•	 Intact chain found in 17 cases,

•	 Lysed incus found in 74 cases,

•	 Lysed stapes found in 51 cases,

•	 Lysed malleus found in 61 cases.

Polypoid mucosa: The polypoid mucosa was found in 76 
patients, for whom transmission deafness was the most common with 
a percentage of 69%. These patients had an average loss of 54.4 dB and 
an average Rinne of 30.15 dB (Graphic 8).

Location of cholesteatoma: The main locations of cholesteatoma 
are:

•	 Antro attical: 80 patients,

•	 Meso tympanic: 19 patients,

•	 Mastoid: 5 patients.

According to the findings of surgical exploration concerning 
location of cholesteatoma and the results of the audiogram, 
transmission deafness is the most common, with an average loss 
largest when mastoid location.

Discussion
Cholesteatoma is considered to be an aggressive disease [2]. It 

is defined by the presence of a squamous keratinizing epithelium in 
the middle ear and mastoid, which is capable of bone resorption [3]. 
Actually, it can occur at any age, but we recognize a peak between 
10 and 30 years, and according to other studies it can goes up to 40 
years, as the case of our study. Hearing loss and otorrhea are the most 
common call signs in our study and many others in the literature [4]. 

 Average Loss Average Rinne

Perforation + cholesteatoma (n=11) 61.9 34.9
Tympanosclerosis + cholesteatoma 
(n=21) 56.7 32.2

Attical PR (n=40) 54.2 31.2

Polyp (n=47) 53.8 32

Meso tympanic PR (n=85) 53.7 30.5

Table 1: Otoscopic data correlated to audiogram.

Deafness Average

 T M Loss Rinne

Antro attical cholesteatoma (n=80) 76% 24% 54.1 31.35

Meso tympanic (n=19) 83% 17% 51.5 33.03

Mastoid (n=5) 75% 25% 78.3 35.83

Table 2: Cholesteatoma location correlated to audiogram.

T: Transmission; M: Mixed

In fact hearing impairment is thought to occur mainly as a result of 
destruction of the ossicular chain by the cholesteatoma causing h its 
subsequent discontinuity [5].

Several studies showed that the destructive effect of cholesteatoma 
on the ossicular chain erosion is due to osteoclast activation, pressure 
necrosis, acid lysis, inflammatory mediators, and some biomolecules. 
This erosion mostly affects the incus followed by stapes and malleus; 
however, multi ossicular erosion is more common than single 
ossicular erosion. Hence, it seems that progressive destruction of the 
ossicles by the cholesteatoma and the discontinuity of the ossicular 
chain would cause an increasing and progressive conductive hearing 
loss.

Diagnosis is based in most cases on otoscopic examination [3]. In 
the literature, some studies have reported a predominance of tympanic 
perforations, notably the bouaity [1] in 2014 and Jose Evandro [6] in 
2011. Others have showed a higher frequency of tympanic retraction 
as shown in the Taali [7] study in 2015. Polypoid and attic lesions are 
often the least frequent [8]. In our series, mesotympanic retraction 
pocket was the most dominating lesion with a percentage of 48% as 
showed many studies in literature. However, unlike the latter, the 
lowest percentages were in favor of tympanic perforation (7%).

Audiogram is a key test before surgery [9], not only to make a 
functional assessment of the operated ear, but also to assess the other 
ear, in order to adapt surgery in case of cophosis of contra- lateral 
ear. It usually reveals a conductive deafness. Yet, in case of extensive 
cholesteatoma, it can show a mixed deafness due to an associated 
labyrinthization. This latter when it's suppurative, can lead to a 
cophosis. In fact, hearing loss was conduction type in 68% vs. 70% 
in literature [10,11], 1 patient had perception hearing loss and 23% 
had a mixed hearing loss versus 13.3% in the Zarhoune series in 2013 
and a percentage of 33.3% in the Skanoure series in 2011 [12,13]. 
Nonetheless, 4% of our patients had a normal audition. This can be 
secondary to the columella effect of cholesteatoma matrix. The latter 
can artificially maintain the continuity of the ossicular chain and 
ensure the transmission of sound vibrations.

Indeed, CT scan is currently considered as a systematic and 
an essential examination, for the initial assessment of chronic 
cholesteatomatous otitis media [4]. Ossicular chain lysis, although 
frequent, due to the destructive potential of the cholesteatomatous 
process, is not very specific because, it can also be seen in other 
chronic ear infections [14]. This lysis was in 76% of our patients 
which is almost similar to the Okari series in 2016 whose percentage 
was 73, 12% and the Mojab series in 2017 with a percentage of 70% 
[15,16]. The incus is the most frequently affected by cholesteatoma; its 
involvement varies from 60% to 90% in the literature [5,17,18], same 
case in our study. In fact, CT also studies the filling and localization 
of the cholesteatoma.

The mastoid filling in our series had a significant percentage 
of 73%; value consistent with the literature [19], whereas the 
mesotympanic filling was 58% close to that of the other series, in 
particular in the OKARI 2016 series where it was 63.12% [15].

As far as treatment, surgical procedures of cholesteatoma first 
consist in definitively eradicating the cholesteatoma by a careful 
dissection of its matrix and mucosa underlying, as well as to avoid 
recurrence, and finally to allow an improvement in hearing by a 
possible ossiculoplasty [19]. However, it is very important to remind 
the patient that the eradication of cholesteatoma must remain the 
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priority objective, taking precedence over functional considerations. 
There are two main types of surgical procedures. Yet, indications are a 
subject of inexhaustible controversy opposing conservative technique 
and the other sacrificing the ear canal [3,14].

Allan out of 36 patients found that 66.7% had lysis of the ossicular 
chain [20]. Ouakri meanwhile in 2016 found an intact chain without 
erosion or lysis in 15.6% of cases [14], and a total ossicles lysis in 
40%. The latter concerned the incus at 71.25%, malleus at 46.25% and 
stapes at 41.87%. Which agree with our series where the chain was 
intact in 17% of cases, the incus was lysed in 74% of cases, the malleus 
in 61% and the stapes in 51% of cases.

In addition to the condition of the ossicular chain, surgical 
data also provide the condition of lining of middle ear (normal or 
polypoid) as well as cholesteatoma location.

Conclusion
Hearing loss is one of the most suggestive signs of chronic 

cholesteatomatous otitis media. It varies between conduction type 
mainly, mixed and perception type. In fact, cholesteatoma can lead to 
various severe complications [4], such as paralysis of the facial nerve, 
meningitis and brain abscess by the erosion of bone and ossicular 
chain. Which require an early surgical management and possible 
hearing rehabilitation.
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