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Abstract This study was conducted to find out the status
of the ossicles in cases of chronic suppurative otitis media
(CSOM). One hundred and fifty cases of CSOM, who
underwent surgery, were included and their intra-operative
ossicular chain findings noted. Ossicular erosion was found
to be much more common in unsafe CSOM than in safe
CSOM. Malleus was found to be the most resistant ossicle
to erosion whereas incus was found to be the most
susceptible.
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Introduction

CSOM, a common condition in otorhinolaryngology, is
characterized by chronic, intermittent or persistent dis-
charge through a perforated tympanic membrane. Poor
living conditions, overcrowding, poor hygiene and nutri-
tion have been suggested as the basis for the widespread
prevalence of CSOM in developing countries [1, 2].

Both types of CSOM, tubotympanic which is consid-
ered safe, as well as atticoantral which is considered
unsafe, may lead to erosion of the ossicular chain. This
propensity for ossicular destruction is much greater in
cases of unsafe CSOM, due to the presence of choleste-
atoma and/or granulations [3]. The proposed mechanism
for erosion is chronic middle ear inflammation as a result
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of overproduction of cytokines—TNF alpha, interleukin-2,
fibroblast growth factor, and platelet derived growth fac-
tor, which promote hypervascularisation, osteoclast acti-
vation and bone resorption causing ossicular damage.
TNF-alpha also produces neovascularisation and hence
granulation tissue formation. CSOM is thus an inflam-
matory process with a defective wound healing mecha-
nism [4]. This inflammatory process in the middle ear is
more harmful the longer it stays and the nearer it is to the
ossicular chain [5].

Pathologies that interrupt the ossicular chain result in
large hearing losses. Complete disruption of the ossicular
chain can result in a 60 dB hearing loss [6, 7]. We present
here the intra-operative ossicular chain status of 150 cases
of CSOM who underwent surgery, at our institution over a
12 month period.

Materials and Methods

This was a prospective study, carried out in the Department
of Otorhinolaryngology, Himalayan Institute of Medical
Sciences, Dehradun, a tertiary care centre in the state of
Uttarakhand, from November 2007 to October 2008. A
total of 150 patients were included in this study.

Patients aged more than 16 years, diagnosed with
CSOM and posted for middle ear surgery were included.
Patients who were less than 16, had malignancy of middle
ear, otitis externa or previous history of ear surgery were
excluded.

The selected patients were subjected to a detailed his-
tory and complete ENT examination. The ears were
examined by otoscopy initially and subsequently by a
microscope and otoendoscope to establish a preoperative
diagnosis of safe or unsafe disease.
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All patients underwent a preoperative pure tone audi-
ometry, to find out the hearing status and obtain docu-
mentary evidence for the same, and X-ray mastoid
(bilateral Schueller’s view) to assess the pathology and
surgical anatomy of the mastoid. Intra-operative middle ear
findings including ossicular chain status, erosion of the
individual ossicles, and continuity of the malleo-incudal
and incudo-stapedial joint were noted.

The ossicular chain status in safe and unsafe ear was
compared statistically. Chi square test was used to evaluate
the level of significance and the P value <0.05 was con-
sidered as significant.

Results

A total of 150 cases were selected for this study and
divided into ‘safe’ and ‘unsafe’ CSOM based on the history
and clinical findings. The number of cases with safe CSOM
was 96 (64.00%) and that with unsafe CSOM was 54
(36.00%). The patients were aged between 16 and
70 years. 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.
The number of male and female patients was 72 (48.00%)
and 78 (52.00%). The right ear was operated in 78
(52.00%) cases and left ear in 72 (48.00%) cases.

The primary complaints of the patients were ear dis-
charge, seen in 100% of the cases and hearing loss, seen in
88.67% of the cases. The duration of ear discharge ranged
from 6 months to 50 years, with 39 cases (26.00%) having
duration between 10 and 15 years. In safe CSOM, 26
(32.29%) cases had duration of ear discharge ranging from
1 to 5 years. In unsafe CSOM, 17 (35.19%) had discharge
duration from 10 to 15 years.

Duration of hearing loss varied from patients who did
not complain of any hearing loss to those who had the
complaint for about 40 years. Maximum number, 50
(33.33%) cases complained of hearing loss from 1 to
5 years while 17 (11.33%) cases had no hearing loss. In
safe CSOM 31 (32.39%) cases and in unsafe CSOM 17
(35.19%) cases were in this category.

Intra-Operative Findings

Based on the intra-operative findings, the patients were
reclassified into those with safe CSOM, 90 (60.00%) cases,
and those with unsafe CSOM, 60 (40.00%) cases. Six
(4.00%) cases which were clinically diagnosed as safe were
found to be unsafe, intra-operatively.

Ossicular Status
Malleus (Table 1)

The malleus was found to be the most resistant ossicle to
erosion in CSOM. It was found intact in 121 (80.67%),
eroded in 23 (15.33%) and absent in 6 (4.00%) of the cases.
In safe CSOM, 88 (97.78%) of the cases had an intact
malleus while in 2 (2.22%) cases the tip of handle of
malleus was found necrosed. In unsafe CSOM, the malleus
was found intact in 33 (55.00%), necrosed in 21 (35.00%)
and absent in 6 (10.00%) cases.

Incus (Table 2)

Incus was the ossicle most commonly found eroded in our
study. We found the incus intact in 92 (61.33%), eroded
in 32 (21.34%) and absent in 26 (17.33%) cases. The
most commonly necrosed parts of the incus were the
lenticular process in 29 (19.33%) and the long process in
25 (16.67%) of the cases. In safe CSOM, the incus was
found intact in 83 (92.23%), eroded in 5 (5.55%), and
absent in 2 (2.22%) cases. Lenticular process was the
most commonly necrosed part of the incus and was found
eroded in 5 (5.55%) cases.

In unsafe CSOM, the incus was found intact in 9
(15.00%), necrosed in 27 (45.00%) and absent in 24
(40.00%) cases. Lenticular process was, once again, the
most commonly necrosed part of the incus and was
found eroded in 24 (40.00%) cases, followed closely by
the long process, which was eroded in 23 (38.33%)
cases.

Table 1 Status of malleus in

CSOM Malleus CSOM (%) n = 150 Safe (%) n =90  Unsafe (%) n = 60 P value
Intact 121 (80.67) 88 (97.78) 33 (55.00) 0.028%*
HOM necrosed 18 (12.00) 2 (2.22) 16 (26.67) 0.000%*
Head necrosed 4 (2.67) - 4 (6.67) 0.016*
Handle + head necrosed 1 (0.66) - 1 (1.66) 0.223
Absent 6 (4.00) - 6 (10.00) 0.004*
Total 150 (0.00) 90 (100.00) 60 (100.00)

* P value < 0.05 is significant
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Table 2 Status of incus in CSOM
Incus CSOM (%) n = 150 Safe (%) n = 90 Unsafe (%) n = 60 P value
Intact 92 (61.33) 83 (92.23) 9 (15.00) 0.000%*
Absent 26 (17.33) 2 (2.22) 24 (40.00) 0.000%*
Long + lenticular process necrosed 23 (15.33) 2 (2.22) 21 (35.00) 0.000*
Lenticular process necrosed 4 (2.66) 3 (3.33) 1 (0.67) 0.545
Short process necrosed 1 (0.67) - 1 (0.67) 0.223
Body + long process necrosed 1 (0.67) - 1 (0.67) 0.223
Body + lenticular process necrosed 1 (0.67) - 1 (0.67) 0.223
Long + short process necrosed 1 (0.67) - 1 (0.67) 0.223
Lenticular 4 short process necrosed 1 (0.67) - 1 (0.67) 0.223
Total 150 (100.00) 90 (100.00) 60 (100.00)
* P value < 0.05 is significant
?sllc):;/ls Status of stapes in Stapes CSOM (%) n = 150 Safe (%) n = 90 Unsafe (%) n = 60 P value
Intact 118 (78.67) 89 (98.89) 29 (48.33) 0.008%*
Superstructure 32 (21.33) 1 (1.11) 31 (51.67) 0.000*
necrosed
Total 150 (100.00) 90 (100.00) 60 (100.00)

* P value < 0.05 is significant

Stapes (Table 3)

Stapes was found intact in 118 (78.67%) cases while in 32
(21.33%), the superstructure of stapes was found eroded by
the disease. In safe CSOM, 89 (98.89%) of the cases had an
intact stapes and only 1 (1.11%) case had erosion of the
superstructure. In unsafe CSOM, 29 (48.33%) cases had an
intact stapes and 31 (51.67%) showed erosion of the
superstructure of stapes.

Status of Malleo-Incudal (MI) and Incudo-Stapedial (IS)
Joint

The malleo-incudal joint was found intact in 111 (74.00%)
and discontinuous in 39 (26.00%) cases. In safe CSOM,
malleo incudal joint was intact in 88 (97.78%) cases.

In unsafe CSOM, malleo incudal joint was and discontin-
uous in 37 (61.67%) cases.

The incudo-stapedial joint was found intact in 92 cases
(61.33%) and discontinuous in 58 (38.67%) cases of
CSOM. In safe CSOM, it was intact in 83 (92.22%) cases
of the cases and discontinuous in 7 (7.78%). In unsafe
CSOM, it was intact only in 9 (15.00%) cases and dis-
continuous in 51 (85.00%) (Fig. 1).

Status of Ossicular Chain

The ossicular chain was found intact (M+I+S+) in 92
(61.34%) cases. In safe CSOM, 83 cases (92.22%) had an
intact chain, 7 cases (7.77%) had ossicular damage. In
unsafe CSOM, intact malleus with eroded incus and stapes

Fig. 1 Status of MI and IS joint
in CSOM
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(M+S—) was seen in 16 (26.67%) cases, followed by
M—S— in 15 cases (25.00%) (Figs. 2, 3).

Discussion

In this study we studied a total of 150 patients of CSOM to
assess the intra-operative ossicular status.

The cases were divided clinically into safe CSOM, 96
(64.00%) cases, and unsafe CSOM, 54 (36.00%) cases.
Intra-operatively, 90 (60.00%) cases were found to be safe

Fig. 2 Status of ossicular chain
in CSOM

Fig. 3 Ossicular chain necrosis
in CSOM

and 60 (40.00%) cases to be unsafe. Six (4.00%) cases
which were clinically diagnosed as safe were found to be
unsafe intra-operatively.

The most commonly affected age group was between 16
and 25 years, as observed by various other studies also
[8-10]. The early presentation may be due to increased
awareness to health issues and difficulty in hearing
affecting the work efficiency, leading patients and parents
to seek early medical intervention. The ratio of male to
female patients was 1.00:1.08. Similar findings have been
reported by several other authors [11-13]. The reason for
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higher number of females may be that in hilly areas
females do most of the outdoor work and hence are more
prone to atmospheric and climate changes. More than 80%
districts in the state of Uttarakhand belong to hilly areas
and form a large percentage of the population that we cater
to.

The duration of ear discharge ranged from 6 months to
50 years (Mean duration 11.30 years). Thirty-nine
(26.00%) cases had duration of ear discharge between 10
and 15 years. The duration of disease in unsafe cases was
generally seen to be longer. This particular finding may be
a result of conversion of safe type of disease into unsafe
disease over time [14].

The duration of hearing loss was in all cases found to be
lesser than the duration of discharge. This may be attrib-
uted to difficulty in appreciating minor degrees of hearing
loss by the patient. The hearing loss would be noticed only
when the disease has progressed sufficiently to cause a
significant impairment of hearing by perforation or ossic-
ular destruction.

Malleus was found to be the most resistant ossicle,
found intact in 121 (80.67%) cases in our study. It was
eroded in 23 (15.33%) and absent in 6 (4.00%) cases. The
handle of malleus in 19 (12.66%) cases, was the most
commonly necrosed part of malleus. In safe CSOM, mal-
leus was intact in 88 (97.78%) and eroded in 2 (2.22%)
cases. In unsafe CSOM, malleus was intact in 33 (55.00%),
eroded in 21 (35.00%) and absent in 6 (10.00%). These
findings were consistent with those of Udaipurwala et al.
[15]. Sade et al. found a higher incidence, around 06.00%,
of erosion of malleus in cases of safe CSOM. In unsafe
disease they found malleus necrosis in 26.00% cases which
correlates well with our finding [5].

Incus was observed to be the most common ossicle to get
necrosed in cases of CSOM. In our study, incus was found
intact in 92 (61.33%) cases, eroded in 32 (21.34%) cases
and absent in 26 (17.33%) cases. The commonest defect
was erosion of the lenticular process in 29 (19.33%) cases
followed by long process in 25 (16.67%) cases. In safe
CSOM, incus was intact in 83 (92.23%) cases, eroded in 5
(5.55%) cases and absent in 2 (2.22%) cases while in unsafe
CSOM it was intact in 9 (15.00%) cases, eroded in 27
(45.00%) cases and absent in 24 (40.00%) cases. The most
frequently involved parts were again the lenticular process
(40.00%) and the long process (38.33%) of incus. Udai-
purwala et al. had a very similar incidence of necrosis of the
incus at 41.00%. The long process of incus was found to be
the most commonly necrosed part as compared to our study
where lenticular process was more commonly necrosed.
This can be explained, as Udaipurwala et al. have probably
considered the lenticular process to be a part of the long
process of incus, since they have not mentioned it separately
[15]. Austin reported the most common ossicular defect to

be the erosion of incus, with intact malleus and stapes, in
29.50% cases [16]. Kartush found erosion of long process of
incus with an intact malleus handle and stapes superstruc-
ture (type A) as the most common ossicular defect [17].
Shreshtha et al. and Mathur et al. also reported similar
findings in unsafe CSOM [18, 19].

Stapes was found intact in 118 (78.67%) cases and
involvement of stapes superstructure was noted in 32
(21.33%) cases of CSOM. The footplate was found intact
in all cases. In safe CSOM, stapes was found intact in 89
(98.89%) cases and eroded in 1 (1.11%) case. In unsafe
CSOM, stapes was intact in 29 (48.33%) cases and eroded
in 31 (51.67%) cases.

The incidence of stapedial necrosis in our study was
found to be very similar to the study by Udaipurwala et al.
They found the superstructure to be necrosed in 21.00%
cases, which matches with our findings [15]. Austin
reported erosion of stapes at around 15.50% [16]. Sade
et al. reported stapes involvement in unsafe CSOM to be
36.00% [5]. Shreshtha et al. found involvement of stapes
superstructure in 15.00% cases of unsafe CSOM [18].
Motwani et al. reported stapes arch necrosis in 30.00%
cases of CSOM [20].

We found an intact and mobile ossicular chain
(M+I+S+) in 92 (61.34%) of our cases. In safe CSOM the
ossicles were mostly intact. M+S+ configuration was
found in 5.55%. M—S+ and M—S— both were 1.11%
each. In unsafe CSOM, we found only 9 (15.00%) cases
with intact ossicular chain. M+S+ was seen in 8 (13.33%)
cases, M-S+ in 12 (20.00%) cases, M+S— in 16
(26.67%) cases and M—S— in 15 (25.00%) cases. These
findings were in tandem with those of Dasgupta et al. in
two studies on unsafe CSOM. Toran et al. reported similar
findings of ossicular chain in M—S— category [21-23].

Conclusion

In this study we found the malleus to be the most resistant
ossicle to erosion in chronic suppurative otitis media
whereas incus was found to be the most susceptible. The
incidence of ossicular erosion was found to be much
greater in unsafe CSOM than in safe CSOM.
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