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Abstract
Aim: Chronic otitis media (COM) is chronic muco purulent discharge through
a perforated tympanic membrane. Theossicular chain damage is found in both
mucosal and squamosal types of COM. We aim to evaluate relationship between preoperative otologic features, pure tone audiometric findings and
intraoperative ossicular chain status in patients with chronic otitis media.
Material and Methods: 100 patients of either sex aged between 12 to 60 years
operated for active or inactive, squamosal or mucosal chronic otitis media attending Ram Lal Eye and ENT Hospital, Government Medical College
Amritsar were taken. The preoperative ossicular chain status based on set parameters was compared with the intraoperative ossicular chain status. Results: The ossicular chain integrity is more commonly compromised in squamosal COM and the most common ossicle eroded is Incus. Pure tone audiogram has got a very important role in determining the ossicular chain integrity preoperatively and must be done in all cases with accuracy. Conclusion:
It is concluded that on the basis of otoscopic examination and pure tone audiometry values, we can accurately classify the COM as mucosal or squamosal
type and get an idea of the ossicular chain integrity preoperatively hence
planning the extent of surgery.
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1. Introduction
Chronic otitis media (COM), is a commonly diagnosed condition in otorhinolaryngology, characterized by intermittent or persistent chronic purulent discharge through a perforated tympanic membrane [1]. Chronic middle ear inflammation is a result of overproduction of cytokines such as TNF-alpha, interleukin-2, fibroblast growth factor, and platelet derived growth factor. This promotes hypervascularization, osteoclast activation and bone resorption causing
ossicular damage [2].
Ossicular chain damage is found in both mucosal and squamosal type of
COM, more so in cholesteatoma cases. In most instances, erosion is a result of
non specific hyperemia associated with mucosal inflammation. Whenever, an
area of inflammation stays in contact with a bone, resorption and remodelling
takes place.
Granulation tissue is found most frequently around the ossicular chain hence
ossicular chain becomes the predominant site for bone resorption and damage
[3].
Ossicular erosion is seen five times more frequently in wet, inflamed ears than
in those with a dry perforation [4].
Chronic otitis media causes chronic infection of middle ear, resulting in oedema of mucosal lining, discharge, tympanic membrane perforation, and possibly ossicular chain disruption, resulting in a conductive hearing loss ranging
from 20 to 60 dB [5]. The most frequently affected parts of the ossicular chain
are the long process of the incus and the stapes superstructure [6]. The duration
of the disease has been found to have a direct bearing on the amount of hearing
loss with the hearing threshold increasing with duration of disease [7].

2. Aims and Objectives
1) To evaluate the correlation between the preoperative otoscopic findings
and intraoperative findings in chronic otitis media.
2) To evaluate the correlation between the preoperative pure tone audiometry
findings and ossicular chain status intraoperatively, in patients with chronic otitis media.

3. Materials and Methods
The present study is a cross sectional study conducted in Ram Lal Eye and ENT
Hospital attached to Government Medical College, Amritsar after the approval
from Institutional Ethics Committee. Informed consent of 100 patients of either
sex aged between 12 to 60 years was taken. They were admitted and operated for
active or inactive, squamosal or mucosal chronic otitis media during a period
from June 2016 to December 2018. The number of patients were taken as 100
keeping in view the overall average of cases of chronic otitis media operated
during period of one and half years.
Inclusion Criteria:
DOI: 10.4236/ijohns.2020.94018
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1) All cases operated for active or inactive mucosal or squamosal chronic otitis
media between 12 to 60 years of age of either sex.
Exclusion Criteria:
1) Children below 12 years and old aged above 60 years.
2) Traumatic perforation.
3) Patients with intracranial or extracranial complications of chronic otitis
media.
4) Patients with associated comorbidities unfit for surgery.
5) Patients with history of previous ear surgery for any pathology.
Methodology: After clinical examination, otoscopic examination, examination under magnification and pure tone audiometry, the final diagnosis about
the type of chronic otitis media, ossicular chain integrity was made and the ear
to be operated was decided. Later on the intraoperative findings were noted. The
preoperative status of ossicular chain was compared with the intraoperative ossicular chain status.

4. Results
Out of total 100 patients included in the study majority of patients were in the
age group of 16 to 25 years with mean age of incidence 29.76 years with 69% females and 31% males.
The primary complaint of the patients was ear discharge seen in all the cases
with duration ranging from 3 months to 20 years, with majority having duration
between 1 to 5 years.
On the basis of history and preoperative clinical findings, 76 cases were labelled as mucosal COM while remaining 24 cases were labeled as squamosal
COM. Based on the intra operative findings, the patients were reclassified into
those with mucosal COM (72%) and squamosal COM (28%). 4 cases which were
clinically diagnosed as mucosal were found to be squamosal intraoperatively and
this diagnosis was based on finding the cholesteatoma sac in these 4 cases.
Otoscopic findings Out of 72 cases of mucosal COM, 69 cases (95.8%) had a
central perforation and amongst 28 cases of squamosal COM, 10 cases (35.7%)
had an attic pathology and 8 cases (28.57%) had a pars flaccida retraction which
were the most common otoscopic findings [Table 1].
Preoperative status of different ossicles was noted on the basis of otoscopy and
Examination under Magnification [Table 2, Table 3].
Intraoperative status of ossicular chain
The malleus (M) was found to be the most resistant ossicle to erosion in
COM, found intact in 90% cases, eroded in 6% and absent in 4% cases with the
handle of malleus as the most commonly necrosed part. Incus (I) was the most
common ossicle to get necrosed, partially eroded in 22% cases and completely
eroded in 7% cases with the long process of incus being most commonly involved, necrosed in 28% cases. Stapes (S) was found intact in 86% cases while in
14% cases, the superstructure of stapes was found eroded by the disease. The
intraoperative status of ossicular chain was classified using Austin’s classificaDOI: 10.4236/ijohns.2020.94018
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tion.
The ossicular chain was found intact (M+I+S+) in 71% cases of COM, only
incus eroded (M+S+) in 9% cases, both incus and stapes eroded (M+S-) in 9%
cases. Both malleus and incus eroded (M-S+) in 6% cases whereas in 5% cases all
three ossicles were eroded (M-S-). Out of 28 cases of squamosal COM diagnosed
intraoperatively majority 9 cases had both incus and stapes eroded (M+S-)
[Table 4].
Table 1. Preoperative Tympanic membrane findings.
Otoscopic finding

Number of cases
(mucosal)

Number of cases
(squamosal)

Total

Central perforation

69

6

75

Marginal
perforation

1

4

5

Attic pathology

0

10

10

Retraction

2

8

10

Total

72

28

100

Table 2. Preoperative status of Malleus (M).
Otoscopy

EUM

Handle of malleus

Number of cases

Number of cases

Intact

63

68

Foreshortened

18

27

Not visualized

19

5

Total

100

100

Table 3. Preoperative status of Incus (I) and Stapes (S).
Ossicle

Number of cases
Visualised on otoscopy

Number of cases
visualised on EUM

Incus

21

45

Stapes

5

20

Table 4. Intraoperative status of ossicular chain (MSI).

DOI: 10.4236/ijohns.2020.94018

Ossicular status

Number of cases

Percentage

M+I+S+

71

71

M+S+

9

9

M+S-

9

9

M-S+

6

6

M-S-

5

5

Total

100

100%
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Preoperative pure tone audiometric finding (Figure 1)

Figure 1. Majority of the patients (45) had moderate hearing loss (41 60 dB), while 31 cases had mild hearing loss (26 - 40 dB). 7 cases had
hearing levels within normal limits (<25 dB).

Correlation of ossicular chain status with hearing loss in COM (Figure 2)

Figure 2. The preoperative audiometric findings were analysed in the light of the intra
operative findings of the ossicular chain status and it was observed that in cases where only
incus is eroded with other 2 ossicles intact, the hearing loss was mild to moderate in most
of the patients whereas in cases of erosion of the malleus and/or stapes superstructure,
hearing loss of severe degree was observed.

5. Discussion
Hearing loss is the most common complication of chronic otitis media leading
to work impairment. This study was done to evaluate relationship between otologic features and pathological characteristics found during operation in patients
with chronic otitis media [8].
The primary complaint of the patient was ear discharge, with duration ranging from 3 months to 20 years similar to findings of El-Sayed [9].
In our study, the most common otoscopic finding in cases of mucosal COM
was central perforation while in cases of squamosal COM, the otoscopic finding
was variable with attic perforation and pars flaccida retraction as the common
findings, which is in accordance with findings of Mathur et al. [10] where central
perforation was the most common otoscopic finding in mucosal COM, and attic
DOI: 10.4236/ijohns.2020.94018
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pathology in squamosal COM.
Majority of cases (86%) in our study had pure conductive hearing loss and 7%
cases had mixed hearing loss. Tuz et al. [11] and Gulati et al. [7] also found
conductive hearing loss as the predominant type in chronic otitis media.
In our study malleus was found to be the most resistant ossicle, and Incus
was observed to be the most common ossicle to get necrosed with the most
common defect being erosion of the long process of incus. These findings are
consistent with those of Udaipurwala et al. [12] and Shreshtha et al. [13] and
Austin [14].
An intact and mobile ossicular chain (M+I+S+) in majority (71%) of the cases
of COM, only incus involved (M+S+) in 9% cases, both incus and stapes superstructure eroded (M+S-) in 9% cases, both handle of malleus and incus eroded
(M-S+) in 6% cases and all ossicles eroded (M-S-) in 5% cases. Similar findings
were observed by Dasgupta et al. [15]. In our study it was observed that in cases where only incus is eroded with other 2 ossicles intact, the hearing loss was
mild to moderate in majority of patients. In cases of erosion of the malleus and
/or stapes superstructure hearing loss of severe degree was observed. These
findings were consistent with Feng et al. [16], Gulati et al. [7], and Mukherjee
et al. [17].

6. Conclusion
It is concluded that on the basis of history, otoscopic examination and Pure tone
audiometry values (specially the degree of hearing loss), we can get an idea of the
ossicular chain integrity preoperatively. The ossicular chain integrity is more commonly compromised in patients presenting with moderate to severe hearing loss
and the most common ossicle eroded is incus, with the most commonly involved
part being its long process. The ossicle most resistant to erosion is the malleus.

7. Summary
Pure tone audiogram has clearly got a very important role in determining the
ossicular chain integrity preoperatively and must be done in all cases with accuracy. This is of importance since tympanoplasty can be recommended to patients
with a small chance of having ossicular discontinuity as assessed by PTA.

8. Limitations
The number of cases were less (100) keeping in view the overall average of tympanoplasty being done yearly.

Funding
No Funding Sources.

Ethical Approval
The study was approved by institutional ethics committee.
DOI: 10.4236/ijohns.2020.94018

146

Int. J. Otolaryngology and Head & Neck Surgery

D. Mishra et al.

Conflicts of Interest
The authors declare no conflicts of interest regarding the publication of this
paper.

References
[1]

[2]

Slattery, W.H. (2003) Pathology and Clinical Course of Inflammatory Diseases of
the Middle Ear. In: Glasscock, M.E. and Gulya, A.J., Eds., Glasscock-Shambaugh
Surgery of the Ear, 5th Edition, Reed Elsevier India Private Limited, New Delhi,
428-429.
Deka, R.C. (1998) Newer Concepts of Pathogenesis of Middle Ear Cholesteatoma.

Indian Journal of Otology, 4, 55-57.

[3]

Proctor, B. (1964) The Development of Middle Ear Spaces and Their Surgical Significance. The Journal of Laryngology & Otology, 78, 631-645.
https://doi.org/10.1017/S002221510006254X

[4]

Sade, J. Berco, E., Buyanover, D and Brown M. (1981) Ossicular Damage in Chronic
middle Ear Inflammation. Acta Oto-Laryngologica, 92, 273-283.
https://doi.org/10.3109/00016488109133263

[5]

Kaplan, D.M., Fliss. D.M., Kraus, M., Dagan, R. and Leiberman, A. (1996) Audiometeric Findings in Children with Chronic Suppurative Otitis Media without
Cholesteatoma. International Journal of Pediatric Otorhinolaryngology, 35, 89-96.
https://doi.org/10.1016/0165-5876(95)01283-4

[6]

Thomsen, J., Jorgensen, M.B., Bretlaw, P. and Kirstensen, H.K. (1974) Bone Resorption in Chronic Otitis Media. The Journal of Laryngology & Otology, 88, 975-981.
https://doi.org/10.1017/S0022215100079639

[7]

Gulati, S.P., Sachdeva, O.P., Kumar, A., Chandra, R. and Sachdeva, A. (2002) Audiological Profile in Chronic Suppurative Otitis Media. Indian Journal of Otology, 8,
24-28.

[8]

Bluestone, C.D., Stool, S.E. and Kenna, M.A. (1996) Pediatric Otolaryngology. 3rd
Edition, W.B. Saunders Company, Philadelphia, USA.

[9]

El-Sayed, Y. (1998) Bone Conduction Impairment in Uncomplicated Chronic Suppurative Otits Media. American Journal of Otolaryngology, 19, 149-153.
https://doi.org/10.1016/S0196-0709(98)90079-5

[10] Mathur, N.N., Kakar, P.K., Singh, T. and Dhingra, P.L. (1987) Clinico-Pathological
Observations of the Middle Ear Cleft Mucosa in Chronic Suppurative Otitis Media.
Indian Journal of Otolaryngology, 39, 135-139.
[11] Tuz, M., Dogru, H., Doner, F., Yasan, H., and Aynali, G. (2006) Sensorineural
Hearing Loss Associated with Chronic Otitis Media. SDÜ Tıp Fakültesi Dergisi, 13,
1-4.
[12] Udaipurwala, I.H., Iqbal, K., Saqulain, G. and Jalisi, M. (1994) Pathological Profile
in Chronic Suppurative Otitis Media—The Regional Experience. Journal of Pakistan Medical Association, 44, 235-237.
[13] Shrestha, S., Kafle, P., Toran, K.C. and Singh, R.K. (2006) Operative Findings During Canal Wall Mastoidectomy. Gujarat Journal of Otorhinolaryngology and Head
and Neck Surgery, 3, 7-9.
[14] Austin, D.F. (1971) Ossicular Reconstruction. Archives of Otolaryngology, 94, 525-535.
https://doi.org/10.1001/archotol.1971.00770070825007
[15] Dasgupta, K.S., Gupta, M. and Lanjewar, K.Y. (2005) Pars Tensa Cholesteatoma:
DOI: 10.4236/ijohns.2020.94018

147

Int. J. Otolaryngology and Head & Neck Surgery

D. Mishra et al.
The Underestimated Threat. Indian Journal of Otology, 11, 17-20.
[16] Feng, H., Chen, Y. and Ding, Y.P. (2005) Analysis of Preoperative Findings and Ossicular Condition in Chronic Suppurative Otitis Media. Journal of Clinical Otorhinolaryngology Head and Neck Surgery, 19, 7-8.
[17] Mukherjee, P., Saunders, N., Liu, R. and Fagan, P. (2004) Long Term Outcome of Modified Radical Mastoidectomy. The Journal of Laryngology & Otology, 118, 612-616.
https://doi.org/10.1258/0022215041917970

DOI: 10.4236/ijohns.2020.94018

148

Int. J. Otolaryngology and Head & Neck Surgery

