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INTRODUCTION
Background
Chronic suppurative otitis media (COM) refers to a chronic 
inammation of the mucosa lining the middle ear cleft. COM is dened 
by otorrhea of at least 12 weeks duration in the presence of a chronic 

1tympanic membrane perforation .COM is classied into Tub-
tympanic Disease (safe type/mucosal) and Attico-antral Disease 
(Unsafe type/squamosal). The Mucosal COM is known as safe type as 
serious complications are very rare in this type of COM.

COM is referred to as mucosal type if there is a perforation of the pars 
tensa and squamous type if there is a perforation or retraction of the 

2pars accida with retained debris of squamous epithelium .

Active mucosal COM is often associated with resorption of parts or all 
3of the ossicular chain (resorptive osteitis ) . Bone resorption is a feature 

of both active mucosal and squamosal types of COM. The ossicles 
affected show hyperemia with capillary proliferation and prominent 

4histiocytes .

The lenticular process of the incus, stapes crura, body of the incus and 
3manubrium are involved in that order of frequency .

Although ossicular erosion can occur in both types of COM, the 
incidence of ossicular erosion in Mucosal COM is low. 3D High 
resolution computer tomography can help dene the middle ear and 
identify ossicular chain discontinuity. This is not a routine 
investigation for patients with COM without cholesteatoma and hence 
ossicular chain erosion is conrmed only during surgery and may 
come as a surprise.

Pre-operative knowledge of ossicular necrosis enables the surgeon to 
plan the operative scheduling, allowing a longer duration for surgery 
and arrange for specic equipment and materials required for 
ossiculoplasty. Anesthetists would also use a longer acting anesthetic 
according to the surgeon's estimate of the duration of surgery. The 
surgeon can discuss the probability of performing an ossiculoplasty, 
the surgical complications and the expected outcome with the patient 
prior to surgery and obtain consent. Hence this study is intended to 
identify the relation between a series of common pre-operative clinical 
signs and investigations with ossicular necrosis in patients with 
Mucosal COM.

Objectives
1. To study the relation between pre-operative clinical ndings with 

ossicular necrosis.
2. To study the relation between PTA evaluation and ossicular 

necrosis

MATERIALS AND METHODOLOGY
Study was conducted after receiving the institutional ethics committee 
approval. Patients undergoing elective  tympanoplasty in inpatient 
department of ENT in were screened and the study was conducted 
between 2019 – 2021.

This is an observational, prospective, cross-sectional study.

Sample Size
75 Yamane equation (for known population size) margin of error ( For 
95 % condence level, Margin error=0.05) .

Inclusion Criteria
1. Age above15 years of age
2. Unilateral/Bilateral COM mucosal type.
3. Patients undergoing tympanoplasty with or without 

mastoidectomy
4. Patient willing to give informed consent
Exclusion Criteria
1. Previous history of surgery of any ear
2. Unsafe chronic suppurative otitis media
3. Patients who have marginal perforation

Methodology
This is a diagnostic study where all patients with a clinical diagnosis of 
mucosal COM underwent a detailed clinical examination including 
otoscopic and microscopic examination and all ndings are recorded. 
Pure tone audiogram was also done. All patients underwent 
tympanoplasty with or without cortical mastoidectomy under general 
anesthesia. All patients were operated by well experienced senior 
surgeons and all intraoperative ndings like tympanosclerosis, status 
of middle ear mucosa, presence of polyps, ossicular necrosis and 
granulation tissue were noted.In  patients who underwent cortical 
mastoidectomy additional ndings like pneumatization of mastoid air 
cells, status of antrum and patency of aditus were also documented.

Statistical Software
The Statistical software namely SPSS 22.0, and R environmentver. 
3.2.2 were used for the analysis of the data and Microsoft word and 
Excel have been used to generate graphs, tables etc.

RESULTS
The study group consisted of seventy-ve patients with COM – 
mucosal type. Out of the seventy-ve patients, 17 patients were found 
to have ossicular necrosis during surgery.  The various factors which 
can inuence ossicular necrosis were analysed and the following 
observations were made.

In the present study, the age range was from 15 years onwards. 

Introduction: Chronic suppurative otitis media (COM) refers to chronic infection of the middle ear cleft in the presence 
of a persistent tympanic membrane perforation. Ossicular necrosis is usually seen in squamosal type but can also be seen 

in mucosal type, which can come as a surprise to the surgeon. Objectives of the study was to know the relation between pre-operative clinical 
ndings with ossicular necrosis and PTA evaluation and ossicular necrosis. A prospective study was conducted in the department of  Methods: 
Otolaryngology, between November 2019 and May 2021. All 75 consecutive patients with Mucosal COM underwent preoperative clinical 
evaluation and intraoperative ndings noted.  In this study the incus (14 cases) was most frequently eroded. A raised pure tone Results:
audiometric average threshold of more than 40-50 dB hearing loss (HL) and presence of granulation was found to be statistically signicant. 
Conclusion: The presence of granulation tissue and a raised pure tone audiometric average threshold is more likely to be associated with ossicular 
erosion. Preoperative identication of these indicators can help the surgeon for counseling about the outcome of surgery.
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Majority of the patients were in the age group of 21-30 years (34.5%). 
29.4% of patients with ossicular erosion were between 21-30 years.41 
patients were females, out of which 52.9 % had ossicular erosion and 
34 patients were male out of which 47.1% had ossicular erosion. 39 
cases (52%) had unilateral left COM and 32 cases (42.7%) had 
unilateral right COM,4 cases (5.3%) had bilateral COM.9 of the 17 
(52.9%) cases with ossicular necrosis had COM for >10 years duration 
and 8 out of 17(47.1%) have COM for 5-10years duration. Among the 
58 cases with no ossicular erosion, 52 patients had COM for duration 
of<10 years.

Figure 1: PTA-Frequency Distribution In Relation To Erosion

Ossicular necrosis was seen in patients with PTA of more than 40dB 
hearing loss, with maximum number of cases 8 out of 17 seen around 
51-60 dB (47.1%) with a p value of p<0.001, which was statistically 
signicant. Patients with ossicular chain erosion had COM 
for13.35±5.45 years on an average and patients with no erosion had 
COM for 5.04 ±4.26 on an average with p value<0.001, which was 
statistically signicant.

Figure 2: Correlation Of Size Of Perforation With Ossicular 
Erosion

Most of the cases with ossicular erosion had large central perforation 
(76.5%) with p <0.001, which is statistically signicant. In the present 
study, 8 (47.1%) patients out of 17 had polypoidal mucosa, all 17 
patients had no tympanosclerosis. 

Table 1: Ossicular Erosion With Granulation Tissue

It was observed that 90.9% of cases with granulation tissue in the 
middle ear had ossicular necrosis, whereas only10.9% of those with no 
granulation tissue seen at the time of surgery had ossicular erosion. A 
total of 14 cases had erosion of incus out of which the lenticular process 
was eroded in 9(64.2 %), long process in 3 (21.4%) and the entire incus 
was eroded in 2 (14.2 %).

DISCUSSION
Chronic otitis media (COM) refers to chronic infection (more than 12 
weeks) of the middle ear cleft in the presence of a persistent TM 
perforation. Defects of the ossicular chain may occur in all chronic 
middle ear diseases with or without cholesteatoma.  Discontinuity of 
the ossicular chain is conrmed only during an operation. The ability to 
predict the presence of ossicular discontinuity in a patient using  
certain pre-operative factors would be of benet in allowing the 

surgeon to plan ahead with regard to the need for an ossiculoplasty and 
also to give the patient a realistic explanation of the expected outcome.

In the present study a total of 75 cases with chronic otitis 
media–mucosal type was studied out of whom 17 had ossicular 
necrosis as observed during surgery accounting for 23%. 

5J.Ebenezerand  V. Rupa  studied a total of 150 patients and found that 
the incidence of ossicular necrosis was 16% (24patients).

A total of 14 cases had erosion of incus out of which the lenticular 
process was eroded in 9(64.2 %), long process in 3 (21.4%) and the 
entire incus was eroded in 2 (14%). According to literature, most 
commonly the long process of incus and sometimes the stapes 

6,7,8superstructure was eroded .

Handle of malleus was found to be eroded in 6 cases and head of stapes 
9was eroded in 2 cases. Tos  in his study found that incus and stapes were 

most frequently eroded.He studied 674 cases out of which only 
56(8.3%)had necrosis of long process of incus. The body of incus was 
eroded in 2 cases and stapes suprastructure in 15 cases. Sade 

10et.al. found that both malleus and incus could be equally affected.

We found that presence of granulation tissue was associated with 
ossicular necrosis in 90.9 % of the cases. This was found to be highly 
signicant. This correlates with literature which states that middle ear 
granulations are known to cause ossicular resorption. Chole and Choo 
11 found that when the perforation edges adhere to the promontory, it 
connes the granulation tissue and inammatory products in small, 
dead spaces of the middle ear cleft which could lead to signicant bone 

12,13 erosion over a period of time. Other studies have also proved that 
granulation tissue is signicantly associated with ossicular 
discontinuity and this possibility increased by 7.95times when the 
edges of the perforation were adherent to the promontory. Oedematous 
mucosa encasing the incus could compromise its blood supply or cause 
persistence of infection around the vulnerable long process of incus. In 
the present study, 8 (47.1%) patients out of 17 with ossicular necrosis 

8had polypoidal mucosa. In the study by Jeng et al , 76% of patients with 
ossicular discontinuity had polypoidal middle ear mucosa. Here too, 
this risk factor was found to be a signicant one. We also found out in 
our most of the cases with ossicular erosion had large central 
perforation (76.5%) with p <0.001, which is statistically signicant. 

9This has not been found signicant in either of the studies by Tos  and 
8Jeng et al . The size of the perforation is determined to some extent by 

this verity of the initial infection. However, it appears that the extent of 
damage to the tympanic membrane does not correlate with damage to 
the ossicles.

CONCLUSION
Ossicular necrosis is associated with the presence of middle ear 
granulations and an elevated pure tone audiometric threshold of more 
than 40-50 dB. All patients with mucosal chronic otitis media can be 
assessed preoperatively for the indicators of ossicular erosion. This 
preoperative knowledge can inuence the surgical decision and also 
help the surgeon be prepared for reconstruction of the hearing 
mechanism or ossiculoplasty.
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Granulation Erosion No erosion total
yes 10(90.9%) 1(9.1%) 11
no 7(10.9%) 57(89.06%) 64
total 17 58 75
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