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Stapedectomy following tympanoplasty
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Abstract
The aim of this study was to evaluate the success of stapedectomy in patients who have previously had a
tympanoplasty because of chronic otitis media (COM). Fourteen patients from a private otology practice
had undergone tympanoplasty for COM and subsequently underwent stapedectomy. Measurements were
taken of the air-bone gap (ABG) closure and pure tone average (PTA) which showed hearing
improvement. Patients had a mean 36.9.dB PTA hearing gain with 79 per cent closing the ABG to within
20.dB. The need for stapedectomy alone is a rare occurrence for patients with a history of COM requiring
a tympanoplasty. Hearing improvement following stapedectomy in these cases was signi�cant, although
somewhat less than following traditional stapedectomy in otosclerosis alone.
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Introduction
The success of stapedectomy for correcting hearing
loss in otosclerosis is well known. What has received
less attention in the literature is the success of
stapedectomy following tympanoplasty. We elected
to review during a 10-year period patients who were
post-stapedectomy with prior tympanoplasty. Over
this period we found only 14 patients with a history
of COM who, after tympanoplasty underwent stape-
dectomy, out of a total of 4678 stapedectomies. We
present in this review the associated pathological
�ndings, surgical technique and short- and long-term
post-operative audiometric results.

Materials and methods
A total of 14 patients with COM and tympanoplasty
having subsequent stapedectomy were reviewed.
The goal for surgery in all cases was to correct
conductive hearing loss. Age, sex and ear operated
on are noted.

Audiometric testing was done in double-walled
sound rooms using standard procedures. Pre-opera-
tive air and bone conduction thresholds were
recorded at 500.Hz, 1000.Hz, 2000.Hz and 4000.Hz.
Post-operative air conduction thresholds were
recorded at 500.Hz, 1000.Hz, 2000.Hz and 4000.Hz.
Pure tone averages were calculated using 500, 1000,
2000 and 4000.Hz. Frequency of PTA improvement
was noted for the following ranges: 1–10.dB,

11–20.dB, 21–30.dB, 31–40.dB, and >40.dB. Post-
operative bone condution thresholds were not avail-
able in this retrospective review since the original
testing protocol only included post-operative bone
conduction for patients in whom the hearing did not
improve. Consequently, pre-operative bone conduc-
tion scores were used for all air-bone gap
calculations. Post-operative PTA air-bone gap was
noted for the following groups: closure/overclosure,
1–10.dB, 11–20.dB, 21–30.dB and >30.dB. Pre- and
post-operative word recognition scores (WRS) were
recorded using W-22 word lists. Long-term testing
was done on average 8.9 years (range.=.1–19 years,
median.=.9.5 years) post-operatively. Perforation size
and location were noted with any associated ossicular
�xation. The cause of stapes �xation was noted and
degree of footplate removal was described.

The standard technique for stapedectomy has
been previously described.1 In routine stapedectomy
the 4.mm Robinson prosthesis is almost always used.
In this study, the modi�ed Lippy Robinson
Prosthesis2 was used in four (28.6 per cent) of 14
cases. Due to the extent of the disease, more than
half of the footplate was removed with hooks in all
14 cases. It was not necessary to use the laser.

Results
The mean patient age at the time of stapedectomy
was 47.5 years. Four of the patients were male, and
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10 were female. The right ear was operated in eight
cases and the left ear in six. Perforation size at time
of tympanoplasty was as follows: six total, four
subtotal, one moderate and two small with one
tympanic membrane lateralized. Perforation location
at time of tympanoplasty was as follows: six total,
�ve central, one posterior and one marginal.

Otosclerosis was identi�ed in nine patients. Two
patients from the group of nine otosclerotics were
observed to have tympanosclerosis limited to the
tympanic membrane. The remaining �ve patients
had signi�cant tympanosclerosis of the stapes and
footplate with the following ossicular problems at the
time of stapedectomy: one eroded incus and four
with signi�cant malleus and incus �xation of which
three had an eroded lenticular process. An eroded
incus required the use of the modi�ed Lippy
Robinson prosthesis in four patients. It was not
possible to remove the tympanosclerosis without
disturbing the integrity of the remaining footplate.
Stapedectomy was performed an average of 26
months post-tympanoplasty. The amount of foot-
plate removal was: 6: total, 5: 3/4, 1: 2/3 and 2: 1/2.

Audiometric results in Table I illustrate the large
conductive hearing loss in these patients pre-
operatively and the hearing gain following surgery.
Long-term air conduction results showed continued
bene�t from surgery. Hearing improvement was
stable with minimal deterioration (mean.=.1.2.dB
PTA per year, median.=.1.2.dB per year) following
stapedectomy. Table II shows the frequency of
hearing improvement. Table III illustrates that
almost 80 per cent of patients closed their ABG to
within 20.dB. Table IV emphasizes the signi�cant
difference in hearing gain in patients with and
without associated malleus and/or incus �xation.
The three patients with a post-operative ABG
greater than 20.dB all had malleus and incus �xation
in addition to stapes �xation. There were no cases of
prolonged dizziness. There was no correlation
between the size of the perforation and the post-
operative ABG. There was also no correlation
between the number of months between the
tympanoplasty and stapedectomy and the size of
the post-operative ABG.

Discussion
The success of stapedectomy for otosclerosis is well
known. What is discussed much less in the literature
is the occurrence of otosclerosis in chronic otitis
media (COM).3 We elected to review those cases of
stapedectomy post-tympanoplasty over a 10-year
interval. Only 14 stapedectomies out of 4678 had a
prior tympanoplasty for COM yielding an incidence
of 0.3 per cent. Our review was done to answer the
following questions regarding this group in
comparison to routine stapedectomies. Do the
short- and long-term audiometric results differ?
What are the associated �ndings? How were these
cases managed surgically?

All patients initially had a type I tympanoplasty to
correct the perforation caused by COM, and an
average of 26 months later stapedectomy was
performed. No cases had tympanoplasty and simul-
taneous stapedectomy, hence avoiding increased risk
of infection. Although most of the perforations were
fairly large, there was no correlation between the
size of the perforation and the post-operative results.
In addition, there was no correlation between the
number of months between the tympanoplasty and
stapedectomy and the post-stapedectomy ABG. In
all of our cases there was signi�cant involvement of
the stapes and footplate. Removal of tympanosclero-
tic foci from the stapes and footplate might have
suf�ced if the disease was limited. The most
de�nitive treatment in this series was felt to be
stapedectomy.

The pre-operative audiometric presentation post-
tympanoplasty is signi�cantly different than the
average otosclerotic. Table I illustrates the signi�-
cantly greater pre-operative ABG in these patients.
In our recent review4 of otosclerotics including
obilerated cases, the pre-operative ABG was much
smaller. Long-term follow-up in this study demon-
strated durable hearing gain with a mean
deterioration of 1.2.dB PTA per year, slightly more
than the mean of 0.7.dB per year we have reported
in our routine stapedectomy.5,6 Table II shows that
all patients had signi�cant hearing improvement with
a mean gain of 36.9.dB. Table III shows that almost

TABLE I
pre-operative and post-operative audiometric results*

500 Hz 1000 Hz 2000 Hz 4000 Hz PTA WRS

Pre Air 78.6 78.6 73.2 73.2 76.8 90.7%
Pre Bone 22.5 31.8 38.6 38.6 30.9
Post Air 40.7 40.4 38.6 58.6 39.9 96.4%
Long-term Air 51.4 47.5 53.9 69.6 50.9 95.3%

*Mean long-term follow-up = 8.9 yrs.

TABLE II
pta hearing improvement

1–10 dB 0 (14.3%)
11–20 dB 2 (14.3%)
21–30 dB 2 (14.3%)
31–40 dB 5 (35.7%)
>40 dB 5 (35.7%)

TABLE III
post-operative pta air-bone gap*

Closed/over closed 5 (35.7%)
1–10 dB 1 (7.1%)
11–20 dB 5 (35.7%)
21–30 dB 3 (21.4%)
>30 dB 0 (35.7%)

*Measured using pre-operative bone conduction.
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80 per cent of patients closed their ABG to within
20.dB. This is somewhat less than the 96 per cent to
97 per cent closure to within 10.dB that our pure
otosclerotic patients enjoy.1,5,6 These results resem-
ble ABG closure rates in chronic ear disease. Table
IV illustrates clearly that the lower closure rates are
associated with the lateral ossicular involvement
(malleus, incus).

Conclusion
In conclusion our �ndings can be summarized as
follows:
(1) The incidence of COM in otosclerosis is very

rare.
(2) Patients with COM requiring stapedectomy

generally have a larger ABG.
(3) Closure of ABG will be signi�cant but less than

the average otosclerotic stapedectomy.
(4) Results will be durable but less so than

otosclerotic stapedectomy.

(5) Associated ossicular involvement should be
anticipated.
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TABLE IV
pta hearing results for � ve patients with lateral
ossicular involvement and nine patients without lateral

ossicular involvement

Lateral ossicular
involvement

No ossicular
involvement

Mean hearing improvement 30.7 dB 40.4 dB
Mean air-bone group 22.3 dB 1.5 dB
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