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Abstract

The current study was undertaken to evaluate the
results of stapedotomy over a three-year period at
a tertiary hospital. We studied the case records,
including demographic data and operative results,
of patients with clinically suspected otosclerosis
undergoing stapedotomy. Over a 3-year period, a
total of 264 patients underwent small fenestra
stapedectomy of which records were complete for
200 patients and were thus included for analysis.
The procedure was done under local anaesthesia
and used a 0.6 mm Teflon piston with sacrifice of
the stapedius tendon. Air-Bone Gaps at speech
frequencies of 500 Hz to 3 KhZ were averaged to
calculate the Pure-Tone averages. This was done
following the recommendations of the AAO-HNS
and was done pre-operatively and post-operatively.
92/200 patients were male (46%) and 108/200
(54%) were female with an age range of 20-50 and
a mean of 32 + 7.78 years. The mean pre-operative
Air-Bone gap was 46.1 + 8.23. No patient had
abnormal BC thresholds. After surgery, the mean
air-bone gaps at 30 days, 90 days and 180 days
were 28.84 + 6.74, 18.32 + 6.53 and 9.26 + 4.49 dB.
At six months’ follow-up, all patients had achieved
Air-Bone Gap closure to within 25 dB while 104
patients (52%) had achieved closure to within 10
dB. While the study is retrospective in nature, our
results reflect current thought that small fenestra

stapedectomy remains an excellent surgical option
in experienced hands for patients with otosclerosis.
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Introduction

Otosclerosis is an autosomal dominant primary
metabolic bone disease resulting in the fixation of
the footplate of the stapes. The inability of the
footplate to vibrate optimally results in conductive
hearing loss, which is the usual presenting
symptom. The penetrance of the gene is
incomplete and the triggering mechanisms for its
expression remain incompletely understood.
Hearing may be rehabilitated either by hearing aids
or by surgery, which in experienced hands has
shown good and immediate results [1,2].

The modern history of stapes surgery begins with
John Shea Jr. After numerous attempts to mobilize
the stapes or fenestrate the semicircular canals
resulted in suboptimal results and complications,
he decided to bypass the diseased stapes footplate
by inserting an artificial piston. The original piston
was made of Teflon. This was used with success for
the first time in 1956. Soon thereafter, Shea
promoted the total removal of the footplate of the
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stapes and used a vein graft as a seal. This operation
was called “stapedectomy” [3].

In 1962, advances in technique resulted in the
modification of the original procedure. It was found
that precision fenestration of the footplate for
piston insertion decreased the risk of perilymph
leak. This started the era of “stapedotomy”. Since
then, numerous modifications to the original
technique have been studied and recently, lasers
have been used to cut the stapedius tendon or to
make the stapes footplate opening more precise
[4,5].

The present study was undertaken to review the
results of consecutive stapedotomies over a three-
year period.

Patients and Methods

Consecutive patients undergoing stapedotomies
over a three-year period were included in the
analysis. A total of 264 patients were operated in
this period. However, complete case records were
only available for 200 patients and hence only this
number was taken for final analysis. We recorded
the age, gender, mean pre-operative Air Bone Gaps
and the mean post-operative Air Bone Gaps. The
Air-Bone gaps were studied at the speech
frequencies (500 kHz to 3 kHz) as recommended as
the speech frequencies by the AAO-HNS. Air Bone
Gaps were calculated by subtracting AC thresholds
from pre-operative BC thresholds [6,7].

In all cases, patients were admitted overnight. A
stapedotomy was performed under local
anaesthesia. A 0.6 mm Teflon piston was used for all
cases. Patients were followed up at one month,
three months and six months.

Results and Discussion

In our study, 92 patients were male (46%) and 108
women (54%). These figures do not convey a gender
predilection for otosclerosis as has been suggested
by Glasscock and Shambaugh. The cohort of
Grolman et al. also had more female patients.
However, in recent studies, no gender difference
was reported [8-10].

The mean age at presentation was 32 + 7.78 years
with a range from 20-50 years. No patient had

abnormal bone conduction thresholds at
presentation. Niedermeyer et al. Studied 1351
patients who had undergone stapes surgery and
concluded that the average age at presentation had
increased over the years. In their cohort, the mean
age at presentation in 1978 was 39.60 + 10.83 years
while by 1999 it had increased to 43.57 + 12.5 years.
The authors of this study hypothesized that younger
patients may have been less attentive to hearing
issues, thus presenting later, or that younger
patients may have already undergone surgery as a
result of increased health awareness. The
introduction of the anti-measles MeV vaccine in
Germany, where this study was conducted, may
have also played a role as the measles virus is
implicated in expression of the otosclerotic gene
[11,12]. The mean age in our study is slightly lower
than in the Niedermeyer study, perhaps reflecting
that our cohort, which was mainly derived from a
lower-socioeconomic stratum, may not have been
vaccinated against measles in childhood or found
that hearing loss was a significant disabling factor in
daily activities necessitating a hospital consultation.

The mean pre-operative Air-Bone Gap in the speech
frequencies averaged 46.1 + 8.23 dB. No patient had
abnormal BC thresholds. After surgery, the mean
Air-Bone Gaps at 1 month, 3 months and 6 months
were 28.84 + 6.74, 18.32 + 6.53 and 9.26 + 4.49 dB
reflecting improving hearing. At six months’ follow-
up, all patients had achieved Air-Bone Gap closure
to within 25 dB while 104 patients (52%) achieved
closure to within 10 dB.

No patient had sensori-neural hearing loss though
six patients reported temporary facial nerve paresis
which had recovered by the time they were
discharged. This was possibly an effect of the local
anaesthetic used for surgery on a dehiscent facial
canal though the latter finding was not recorded in
the operative notes. The average operating time
was 22 minutes. These results are summarized in
the following Tables 1, 2 and Figure 1.

Stapedotomy, or small fenestra stapes surgery is a
valuable tool for improving hearing and our results
reflect that it should be preferred over
stapedectomy where possible. This is borne out by
numerous previous studies such as Portmann and
Aramann-Tucoo [13]. In their study, 622 patients
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who underwent either stapedectomy or
stapedotomy were evaluated at least five years after
surgery. The authors observed that while Air-Bone
Gap closure was better with stapedectomy at one
month, the incidence of overclosure was
comparable between the two procedures.
Significantly, the authors noted that as time passed,
the Air-Bone Gap increased after stapedectomy
while it decreased after stapedotomy. This is in line
with our results which also show a narrowing of the
A-B Gap over time, though in our case, the follow-up
is only six months. We did not have any incidence of
overclosure in our study.

Table 1: Age and gender distribution.

Age Male Female Total
20-24 12 24 36
25-29 8 16 24
30-34 36 48 84
35-39 12 0 12
40-44 4 16 20
45-50 20 4 24

Table 2: Pre-operative air-bone gaps at speech frequencies.

Age Mean A-B Gap
20-24 y 47.48 +4.83
25-29y 49.17 +4.45
30-34y 42.74 +9.06
35-39y 49.58 + 5.20
40-44y 52.50 + 8.29
>45y 49.79 +9.27
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Figure 1: Post-operative air-bone gap trends of overtime at various
frequencies.

Spandow et al. has evaluated 60 consecutive
patients who underwent stapes surgery. They found
that while stapedectomy and stapedotomy had
comparable results in the lower frequency ranges,

stapedotomy fared considerably better in the 4-6
KhZ range [14].

Persson et al. has analyzed the long-term results of
stapes surgery in a sample of 437 operated ears.
Patients underwent either partial stapedectomy
(16%) or total stapedectomy (47%) or stapedotomy
(37%). The authors found that while stapedectomy
(total and partial) offered better hearing gains in the
first three years, there was a decline in hearing with
these procedures which was faster than with
stapedotomy. This suggested a sensor neural cause
for post-operative hearing loss which was not the
case with stapedotomy. Thus stapedotomy seemed
to be a more reliable choice of procedure.
Dornhoffer et al. has stated that stapedotomy
causes less post-operative vertigo and also results in
better hearing, especially at slightly higher
frequencies. This has been borne out by multiple
studies which endorse the efficacy and safety of
stapedotomy [15-19].

Conclusion

Conventional stapedotomy remains a safe and
effective procedure for otosclerosis. This is
especially valuable to know in centers where lasers
are unavailable. The absence of advanced
equipment should not be a deterrent to surgery.
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