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ABSTRACT

Background: The objective is to assess the ossicular status and statistically evaluate the extent of ossicular destruction
intraoperatively in chronic otitis media (COM) patients. Knowledge of pattern of involvement of ossicular chain in
COM cases may help us to determine the type of reconstruction needed during surgery. The findings of this study could
be exploited to predict preoperatively the probability of having ossicular chain destruction in COM ears and thus patients
could therefore be properly consented about these potential issues before surgery.

Methods: Prospective observational study conducted over 2 years in diagnosed patients posted for surgical management
and fulfilling the inclusion criteria. Intraoperative status of ossicles was noted for various types of COM and outcome
was evaluated.

Results: Out of 92 patients, 59 (64.1%) had mucosal and 33 (35.9%) had squamosal disease. Ossicular chain was eroded
in 41 cases (44.6%). 9 out of 59 (15.3%) mucosal cases and 32 out of 33 squamosal cases (97%) reported ossicular
erosion. Most frequently involved was long process of incus (44.6%) >stapes (9.8%) >malleus (8.7%). Order of
involvement (Austin-Kartush classification) was found as: type A (26.1%)>B (9.8%)>C (8.7%). 67.4% belonged in the
group 15-30 years. Male: female ratio=1:1.5.

Conclusions: Degree of ossicular destruction is much greater in squamosal COM, owing to overproduction of cytokines
and inflammatory mediators and due to presence of cholesteatoma and/or granulations. The long process of incus was
found to be most vulnerable. Malleus was found to be the most resilient among all ossicles.

Keywords: Ossicular erosion, Chronic otitis media, Ossiculoplasty

classification of COM has been used for this study which
broadly divides COM into mucosal and squamosal
subtypes.? It has been further subdivided into active and
inactive forms.

INTRODUCTION

Chronic otitis media (COM) has been recognized
indubitably as a pathology affecting the middle ear cavity
since time long past. It has also been documented that the

ear ossicles are likely to get involved in COM. COM is a
permanent abnormality of the pars tensa (PT) or pars
flaccida (PF), manifesting in the form of atelectasis, dimer
formation, perforation, tympanosclerotic  patches,
retraction pockets or cholesteatoma.! It is usually a result
of repeated bouts of unresolved acute otitis media,
negative air pressure in the middle ear, or unresolved
episodes of otitis media with effusion. The Browning

COM of all types is associated with varying degrees of
erosion of the ossicular chain.® Ossicular destruction is
more frequently encountered in cases of squamosal/unsafe
type of COM, due to the presence of cholesteatoma and/or
granulations.* Ossicular erosion has been seen to occur in
COM even without cholesteatoma, yet ossicular
destruction is seen more frequently when the keratinizing
epithelium is present.> Factors that have been found
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responsible in bone erosion in human cholesteatoma
include osteoclasts, pressure necrosis, collagenolytic
enzyme, tumour necrosis factor (TNF)-o, lysosomal
enzymes, and non-lysosomal enzymes calpain | and II,
which contribute to collagen destruction.®® The most
frequently accepted and used classification system is the
Austin—Kartush system which applies to cases with an
eroded incus, first proposed by Austin in 1971, and later
modified by Kartush in 1994 has been applied in our
study. 10!

Keeping the above factors in mind, we decided to conduct
this study titled “study of ossicular chain status in COM
patients at a tertiary care hospital in southern Bihar”. This
study would also aid us in predicting the possible ossicular
erosion patterns in various types of COM cases thus
enabling us to better prepare ourselves with various
ossicular reconstruction tools and measures.

This study aims to assess the ossicular status and
statistically evaluate the extent of ossicular destruction
intraoperatively in COM patients.

METHODS

Ours is a prospective observational study conducted at
Narayan Medical College and Hospital, Jamuhar, Rohtas,
Bihar in the department of ENT over a period of 2 years
(December 2020-December 2022). Sample population
included all diagnosed patients of COM posted for surgical
management during the study period fulfilling the
inclusion criteria. Intraoperative status of ossicles was
noted for various types of COM and outcome was
evaluated. Frequency and percentage were calculated and
tabulated. Data analysis was done using statistical package
for the social sciences (SPSS) software (version 16.0).
Patients aged more than 15 years with perforation
undergoing middle ear operation with or without mastoid
exploration were included in this study. Patients aged less
than 15 years, revision cases, patients with malignancy of
middle ear, congenital ear disorder, having ossicular
fixation due to otosclerosis, patients with pathology of
external ear and/or active infection in nose, throat and
paranasal sinuses have been excluded from this study.
Detailed history and clinical examination using tuning fork
tests, otoscopy, microscope, oto-endoscopy was done.
Tests for pre anaesthetic checkup, pure tone audiometry,
impedance audiometry, X-ray mastoid bone Schuller’s
view and Towne’s view, and/or high-resolution computed
tomography (HRCT) of temporal bones, whenever
required was done for each patient. Ethical approval was
obtained  from institutional  ethical committee
(IEC/2021/58).

RESULTS
Age distribution

Out of a total of 92 patients, 62 patients (67.4%) belonged
to the age group 15-30 years, 16 patients (17.4%) belonged

to the group 31-45 years and 14 patients (15.2%) belonged
to the group >45 years (Figure 1).
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Figure 1: Age distribution.
Sex distribution

In my study, there were 36 males (39.1%) and 56 females
(60.9%) (Figure 2).

Sex Distribution

Male = Female

Figure 2: Sex distribution.
Type of disease
Out of a total of 92 patients, 59 patients (64.1%) had
inactive mucosal COM, 27 patients (29.4%) had active

squamous COM and 6 patients (6.5%) had inactive
squamous COM (Figure 3).
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Figure 3: Type of disease.
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Audiometry findings

The patients were classified according to their air-bone gap
(A-B gap) on pure tone audiometry into 3 groups: <40 dB,
40-55 dB and >55 dB.76 patients (82.6%) belonged to the
first group and 16 patients (17.4%) belonged to the second
group. None of the patients belonged to the third group
(Figure 4).

Air-Bone Gap 0
.

* <40 dB
* 41-55 dB
= >55 dB

Figure 4: Air-bone gap.
Type of surgery performed

52 patients (56.5%) underwent tympanoplasty. Out of
them,3 patients required ossiculoplasty. 8 patients (8.7%)
underwent tympanoplasty with cortical mastoidectomy.
Out of them,4 required ossiculoplasty.33 patients (35.9%)
underwent canal wall down mastoidectomy. Out of them,
ossiculoplasty was done in 32 of them. No patients
underwent radical mastoidectomy or petrosectomy (Figure
5).

Ossiculoplasty Not Done
Ossiculoplasty Done

No. of Patients

Type of Surgery

Figure 5: Type of surgery.
Ossicular chain status

Out of 92 patients, 59 patients (64.1%) belonged to the
mucosal variety and 33 patients (35.9%) belonged to the
squamosal variety of COM. Ossicular chain was found
intact in 51 cases (55.4%) and ossicular chain erosion was
noted in 41 cases (44.6%). Among the mucosal variety of
COM, 9 out of 59 (15.3%) cases had ossicular chain

discontinuity, whereas in the squamous variety of COM,
32 out of a total of 33 cases (97%) had ossicular chain
erosion leading to discontinuity (Figure 6).
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Figure 6: Ossicular chain status.
Status of individual ossicles
Malleus
Out of 92 cases, malleus was eroded in 8 cases (8.7%). Out
of these, head of malleus was eroded in 2 cases (25%),

handle was eroded in all8 cases and total malleus erosion
was seen in 2 cases (25%) (Figure 7).
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Figure 7: Status of malleus.
Incus

Out of 92 cases, incus was eroded in 41 cases (44.6%).
Long and lenticular processes were seen eroded in all 41
cases. Body of incus was found eroded in 9 cases. Total
incudal erosion was thus noted in 9 cases. No cases of
isolated body of incus erosion were seen (Figure 8).

Stapes

Out of 92 cases, stapes superstructure was found eroded in
9 cases (9.8%) (Figure 9).
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Figure 8: Status of incus.
Overall ossicular status

The ossicular chain status of 92 patients was classified
according to the Austin-Kartush classification. Type O
(M+1+S+) was noted in 51 cases (55.4%), type A (M+I-
S+) was seen in 24 cases (26.1%), type B (M+1-S-) was
noted in 9 cases (9.8%) and type C (M-I-S+) was noted in
8 cases (8.7%). No cases were reported as type D (M-1-S-

).
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Figure 9: Status of stapes.
DISCUSSION

As late as the later part of the 20th century, ossicular chain
defects in the middle ear was thought of as an outcome of
pressure or adverse effects of squamous epithelium.*? The
1970s witnessed shift of focus on the fact that ossicular
chain involvement and its destruction was not just
observed in ears with cholesteatoma and also concluded
that the squamous epithelium not always led to erosion of
bone and osssicles. Furthermore, inflammatory mediators

were found to play a role in all such ossicular erosions.**
15

In this study, out of a total of 92 patients, 62 patients
(67.4%) belonged to the age group 15-30 years, 16 patients
(17.4%) belonged to the group 31-45 years and 14 patients
(15.2%) belonged to the group 41-50 years. The greatest
proportion of patients in our study were in the age group

of 15-30 years. This was similar to study by Varshney et
al in which the mean age was 29.78 years with SD 13.09.%
The number of cases in the 16—25 years age group was 77
(51.33%), and this formed the largest group in the study.

In our study, the number of female patients slightly
outnumbered the male patients (out of 92 patients, there
were 36 males (39.1%) and 56 females (60.9%). Male to
female ratio was 1:1.5. This was similar to studies by
Gomaa et al and Ginni et al.'"*8 However, Aquino et al and
Afolabi et al found a strong male predilection in squamous
COM (males 64.7%; females 35.3%).9%

Otoendoscopy and examination under microscope
revealed 59 patients (64.1%) to have inactive mucosal
COM, 9 patients (18%) had active squamous COM and 5
patients (10%) had inactive squamous COM. A few
patients of active mucosal COM were encountered but
they were not included in my study as they were not
indicated for surgery.

Ossicular chain was found intact in 51 cases (55.4%) and
ossicular chain erosion was noted in 41 cases (44.6%).
Among the mucosal variety of COM, 9 out of 59 (15.3%)
cases had ossicular chain discontinuity, whereas in the
squamous variety of COM, 32 out of a total of 33 cases
(97%) had ossicular chain erosion leading to discontinuity.
Our findings are similar to those of Varshney et al who
compared ossicular necrosis in safe and unsafe CSOM. In
safe CSOM, 7.77% had ossicular damage, as against 85%
in unsafe CSOM in their study.® In two studies on unsafe
CSOM, Dasgupta et al also reported similar results.?*?2
Haider et al also found ossicular erosion to be more
frequent in ears with cholesteatoma (69.3%) than in safe
ears (13.9%).%

Out of 92 cases, malleus was eroded in 8 cases (8.7%). Out
of these, head of malleus was eroded in 2 cases (25%),
handle was eroded in all 8 cases and total malleus erosion
was seen in 2 cases (25%).

Incus was found eroded in 41 cases (44.6%). Long and
lenticular processes were seen eroded in all 41 cases. Body
of incus was found eroded in 9 cases. Total incudal erosion
was thus noted in 9 cases. No cases of isolated body of
incus erosion were seen.

Stapes superstructure was found eroded in 9 cases (9.8%).

Out of a total of 59 mucosal cases, ossicular chain
discontinuity was observed in 9 cases (15.3%). Long
process of Incus was found eroded in all 9 cases, stapes
suprastructure was found eroded in 2 cases and malleus
was found necrosed in 1 case. Order of involvement in
mucosal variety of COM was found as incus (15.3%)
>stapes (3.4%) >malleus (1.7%).

Among the 33 squamosal cases, ossicular chain continuity
was found lost in 32 cases (97%). Long and lenticular
process of incus was found necrosed in 32 cases, stapes
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suprastructure and handle of malleus was found equally
involved in 7 cases, >stapes=malleus (21.2%).

Sade et al studied and opined that the process of ossicular
erosion was multifactorial and that it was seemingly
unrelated to the squamous epithelium.*

Tos in 1979 reported that squamous epithelium was
present in close proximity with the eroded ossicles and that
the squamous epithelium plays a significant role in bone
resorption.?*

The incidence of ossicular involvement in atticoantral
variety was found as 82% by Sade et al in 1981, 80% by
and Halevy and Sade, and 82.3% by Tos,
respectively.*?4?> This was more or less similar to my
study findings.

Sade et al had dedicated higher incidence of ossicular
erosion in atticoantral disease to the granulation tissue
being in firm contact with the ossicles and that the pocket
formed was ideal for bacteria to thrive.*®

Tos on the contrary had concurred with the prior anoxia-
necrosis leading to bone resorption in chronic suppurative
otitis media.'**>?* This was premised on the direct
pressure by the cholesteatoma sac on the bone.

Limitations

Majority of our patients belonged to poor socioeconomic
class. These neglected cases presented with greater
duration of disease and hence greater degree of
complications. Also, majority of our patients belonged to
young age group (15-30 years) and hence the results
cannot be generalised and applied on general population in
full extent.

CONCLUSION

The study concludes that the degree of ossicular
destruction was found much greater in squamosal variety
of COM. Incudal erosion was the most commonly
encountered defect. The long process of incus was found
to be most vulnerable. Malleus was found to be the most
resilient among all ossicles. In squamosal disease, malleal
erosion was mostly observed in conjunction with incudal
erosion due to the attical extension of cholesteatoma.
Resorption of handle of malleus was found associated with
subtotal perforations of the tympanic membrane. Exposure
to external environment and decreased blood supply to the
handle in such cases may be the reason.

This study would aid us in predicting the possible ossicular
erosion patterns in various types of COM cases thus
enabling us to better prepare ourselves with various
ossicular reconstruction tools and measures.

The findings of this study could be utilised to predict the
probability of having ossicular chain destruction in ears

affected with COM preoperatively and thus patients could
therefore be properly consented about these potential
issues before surgery.

Recommendations

COM happens to be one of the most frequently
encountered ear pathologies presenting to an otologist.
This certainly seems to be the case, in our part of the world.
A large section of population in our country belongs to
lower socioeconomic group, and are ignorant thereby
delaying medical intervention and later presenting with
extensive ossicular involvement. As clinicians, we are
concerned to treat this aggressively and do needful
intervention to avoid complications.

Knowledge of pattern of involvement of ossicular chain in
COM cases may help us to determine the type of
reconstruction needed during surgery.
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