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ABSTRACT 

INTRODUCTION  

Cholesteatoma of the ear is a common disease encountered by otologists all over the world. Congenital, primary acquired and 

secondary acquired are the terms described to denote the types of cholesteatoma. All the above types cause deafness but the 

correlation between the type and degree of hearing loss remains doubtful. 

 

AIM 

To evaluate the hearing loss in all types of cholesteatoma patients and analyse the association between nature of hearing loss 

and the type of cholesteatoma. 

 

MATERIALS AND METHODS 

The present study is a cross-sectional cohort study of cholesteatoma patients undergoing surgery. Air, bone conduction 

thresholds, PTA, air bone gaps and preoperative ossicular status were studied and analysed in all types of cholesteatoma. 

 

RESULTS 

One hundred and sixty two patients aged between 8 and 65 were included in the study. Nineteen patients had congenital 

cholesteatoma, 58 had primary cholesteatoma and 85 had secondary cholesteatoma. All patients had increased air, bone 

conduction thresholds, PTA thresholds and large air bone gaps on pure tone audiometry, whereas secondary cholesteatoma 

patients showed higher mean values for loss of hearing across all frequencies compared to other types. 

 

CONCLUSIONS 

The correlation between losses of hearing and damage caused by cholesteatoma of all types especially acquired secondary 

type was evident from this study showing higher degrees of loss of hearing in all frequencies and larger air bone gap. 
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INTRODUCTION: Cholesteatoma is defined as thin sac like 

structure of skin in any air-filled area of the temporal bone, 

and can be congenital or acquired.¹ Acquired middle-ear 

cholesteatoma is classified according to its origin as primary 

or secondary.2,3,4,5,6 The primary type originates from pars 

flaccida retraction due to constant negative middle ear 

pressure and the secondary type from inflammatory disease 

of middle ear involving the pars tensa tympanic 

membrane.5,7,8 Studies show higher incidence and 

prevalence of Cholesteatoma in developing countries 

confirming its association with low socioeconomic status, 

poor hygiene, and delay in seeking health care or poor 

health services.9,10 Cholesteatomas cause damage to 

adjacent structures by pressure necrosis and by osteoclasts 

with hyperproliferative characteristics (Cytokeratin 16, KI67, 

and inflammatory cytokines). In addition, ossicular chain 

erosion results in hearing loss and due to the presence of 

fetid otorrhoea they cause psychosocial damage.4,11,12 

Consensus opinion correlating the influence of the type of 

cholesteatoma on hearing loss or concerning the frequencies 

most affected is not available in literature.11,13,14,15,16,17 Most 

studies have shown that there is an association between 

ossicular chain erosion and magnitude of hearing loss and 

that the most affected ossicle is the incus.12,15,17 

 

AIM: To evaluate the hearing loss in all types of 

cholesteatoma patients and analyse the association between 

nature of hearing loss and the type of cholesteatoma. 

 

MATERIALS AND METHODS: The present study was 

conducted at Government Hospital attached to Gandhi 

Medical College, Secunderabad between May 2010 and 

2013. It was approved by an ethical committee of the 

Hospital. The present study is a prospective study conducted 

on patients operated at the ENT Department for 

cholesteatoma. 
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Inclusion Criteria: 1. Patients aged between 8 and 65 

years. 2. Patients diagnosed with cholesteatoma on 

otoscopy and microscopic ear examination.  

 

Exclusion Criteria: Patients who had undergone ear 

surgery previously for cholesteatoma. All the patients were 

subjected to pure tone audiometry with determination of 

mean air thresholds at 250 to 8000 kHz and bone thresholds 

at 500, 1000 and 4000 kHz. Air-bone gaps were also 

recorded separately at 500, 1000, 2000 and 4000 kHz. All 

the variables were observed at age, gender, type of 

cholesteatoma. The type of cholesteatoma was classified 

according to clinical history, physical examination data, and 

intra-operative findings. All the patients were subjected to 

either canal wall-up (CWU) mastoidectomy with 

tympanoplasty or canal wall-down (CWD) mastoidectomy 

with tympanoplasty. A special note was mentioned about the 

status of the ossicular chain erosion. Statistical analysis was 

performed using standard statistical methods. The 

correlation between mean hearing losses and the type of 

cholesteatoma was done by using Pearson's Chi-square test 

and Wilcoxon–Mann–Whitney test. 

 

 

 

 

OBSERVATIONS AND RESULTS: The present study 

includes 162 patients attending the Government General 

Hospital attached to Medical College, Kerala for their 

complaints of ear disease and diagnosed as cholesteatoma 

and underwent surgery. Among the 162 patients, 109 were 

males and 53 patients were female with a male-to-female 

ratio of 2.05:1. The patients were aged 8 to 65 years with a 

mean age of 37.6±17.45. The left ear was affected in 

59.25% of ears operated and the remaining was affected in 

the right ear. Congenital cholesteatoma was observed in 

19(11.72%); 58(35.80%) had primary acquired 

cholesteatoma and 85(52.46%) patients were found to have 

secondary acquired cholesteatoma (Table 1). 

 

 

Congenital Primary 

Acquired 

Secondary 

Acquired 
n % 

n % n % 

Male 10 6.17 37 22.83 56 34.56 

Female 09 5.55 21 12.96 29 17.90 

Mean Age 14.50  29.60  32.35  

Total 19 11.72 58 35.80 85 52.46 

Table 1: Showing the age, sex incidence and 

mean age of the patients (n=162) 

 
 

Frequencies 

kHz 

Mean Air conduction 

Thresholds in dB 
Mean Bone Conduction Thresholds in dB. 

Congenital 
Primary 

Acquire 

Secondary 

Acquire 
Congenital 

Primary 

Acquire 

Secondary 

Acquire 

250 42.4 49.8 58.2 14.3 15.4 18.2 

500 46.4 47.6 58.8 14.2 16.8 17.4 

1000 46.0 49.8 54.0 15.2 15.8 17.0 

2000 44.8 50.4 55.4 16.2 16.4 18.2 

3000 43.2 51.4 56.2 16.0 17.4 17.6 

4000 45.4 50.0 53.2 15.4 16.3 17.3 

5000 46.7 44.8 52.7 16.4 16.0 18.0 

6000 45.3 43.4 54.3 17.1 17.7 18.1 

Table 2: Showing mean air conduction, bone conduction values in three types of Cholesteatoma (n=162) 

 

 

The mean air conduction thresholds in all frequencies 

were raised in all types of cholesteatoma but the loss was 

highest in secondary acquired cholesteatoma which was 

ranging between 52.7 dB in 5000 kHz to 58.8 dB in 500 kHz 

frequencies. Similarly, in the congenital cholesteatoma the 

lowest air conduction threshold was in 250 kHz (42.4 dB) 

and the highest in 5000 kHz (46.7 dB). The bone conduction 

thresholds did not show much variation between the three 

types of cholesteatoma and ranged between 14.2 dB to 18.2 

dB in all frequencies (Table 2). 

 

 

 

Frequencies 

kHz 

Mean a-b 

gap dB 

Mean a-b 

gap dB 

Mean a-b 

gap dB 
P value 

Congenital 
Primary 

Acquired 

Secondary 

Acquired 

250 28.20 32.50 36.04  

500 26.20 34.20 37.02  

1 kHz 26.40 31.37 38.75 0.017 

2 kHz 22.40 23.30 34.01 0.007 

3 kHz 26.40 28.40 36.79 0.055 

4 kHz 24.30 30.20 35.30  

5 kHz 23.20 30.30 33.20  

6 kHz 21.20 31.20 30.30  

Table 3: Showing the mean a-b gap in three  

types of Cholesteatoma (n=162) 
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The mean air-bone gap was highest in the secondary 

acquired cholesteatoma ranging from 30.30 to 38.75, 

between 23.30 dB and 34.20 dB in primary acquired 

cholesteatoma and lowest in congenital cholesteatoma 

between 21.20 dB and 28.20 dB (Table 3). 

 

Mean 
PTA 

Congenital- 
dB 

Primary 
Acquired-

dB 

Secondary 
Acquired-

dB 

Pre-

operative 
46.40 49.26 57.46 

Post- 

Operative 
22.20 28.25 32.10 

Mean a-b 

Gap 
   

Pre-

operative 
24.78 30.17 35.17 

Post- 

Operative 
15.50 14.25 15.40 

a-b Gap 

closure 
13.28 15.92 19.77 

Table 4: Showing the pre and post-operative 

mean PTA and a-b gap (n=162) 

 

The preoperative mean PTA values for congenital 

cholesteatoma was 46.40 dB and the postoperative PTA 

values were 22.20 dB and a-b closure of 13.28 dB. In 

patients with primary acquired cholesteatoma, the 

preoperative mean PTA values were 49.26, postoperative 

PTA was 28.25 dB and a-b gap closure was 15.92 dB. In 

acquired cholesteatoma, the values were 57.46 dB, 32.10 dB 

and 19.77 dB respectively (Table 4). Expression of hearing 

loss in terms of its degree, it was observed that the severity 

was more in secondary acquired cholesteatoma patients, 

lesser in patients with primary acquired cholesteatoma and 

least in congenital cholesteatoma patients analysed at all 

frequencies, PTA and a-b gap findings. There was no 

statistically significant difference in mean bone threshold 

between primary and congenital cholesteatomas; however, 

the mean air threshold and the mean a-b gap were higher 

in patients with secondary cholesteatoma (Table 4). Only 11 

patients (6.79%) had an intact ossicular chain observed 

preoperatively. Six of them were with congenital 

cholesteatoma, three with primary cholesteatoma and two 

with secondary acquired cholesteatoma. 

 

DISCUSSION: The main aim of the present paper was to 

evaluate the hearing loss in all types of cholesteatoma 

patients and analyse the association between nature of 

hearing loss and the type of cholesteatoma. Three types of 

cholesteatoma were included in the present study; they 

were congenital, primary acquired and secondary acquired. 

The audiological tests conducted were air and bone 

conduction thresholds, PTA and a-b gap. Thresholds of 

hearing were calculated for frequencies ranging from 500 

kHz to 6000 kHz. All the patients were subjected to either 

CWU or CWD mastoidectomy with tympanoplasty and 

recording the ossicular chain status. All the three types of 

cholesteatoma showed raised air conduction thresholds but 

the highest was with secondary acquired cholesteatoma. 

Similarly, the bone conduction thresholds showed no 

statistical significant difference among the three types. Air 

bone gap was highest in the secondary acquired type of 

Cholesteatoma. Similar studies by two authors showed 

preservation of the bone conduction thresholds and greater 

involvement of the air conduction thresholds at lower 

frequencies.18,19 Theoretically also the secondary acquired 

cholesteatoma would result in gross hearing loss due to 

involvement of pars tensa and necrosis of incus and 

stapes.12 The present study showed greater hearing loss in 

secondary acquired cholesteatoma patients. Mild-to-

moderate hearing losses were found in congenital and 

primary acquired cholesteatoma patients.19 However, few 

authors in literature opine that hearing loss is not an 

accurate clinical predictor of ossicular damage. But these 

studies as well as few other authors show this phenomenon 

reliable.12,19 Another public health survey concluded that the 

reason behind the greater loss of hearing in these patients 

is lack of immediate medical attention and apathy on the 

part of the patients to undergo surgical treatment.20 The 

present study also has few limitations such as it being a 

random study rather than a cohort study and hence 

generalisation of the observations is limited. 

 

CONCLUSIONS: The secondary acquired cholesteatoma 

showed significant difference in hearing loss compared to 

the congenital and primary acquired varieties. It also 

resulted in higher thresholds of air conduction and larger a-

b gap. 
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