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Introduction

Otosclerosis is a common cause of acquired hearing loss,with
a prevalence of between 0.3 and 0.4% in caucasians.1 It is a

disease of the bony labyrinth of the inner ear caused by
abnormal bone remodeling in the otic capsule and in the
fissula antefenestrum, leading to the fixation of the stape-
diovestibular joint, consequently impeding sound
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Abstract Introduction Otosclerosis is a common cause of conductive hearing loss in the adult
population that is caused by fixation of the stapes footplate. Cochlear otosclerosis may
also present with sensorineural or mixed hearing loss. Surgery is the definitive
treatment of choice and, during the procedure, sealing of the oval window with
autologous tissue graft around the stapes prosthesis has been routinely done to
improve hearing outcome and to mitigate postoperative complications.
Objective To evaluate the efficacy of two different types of autologous tissue (vein or
fat) grafts as oval window sealing materials in stapedotomy in improving short-term
hearing outcomes.
Methods In our study, 70 patients with otosclerosis who underwent primary
stapedotomy were included. They were divided into group 1 (vein graft) and group
2 (fat graft) based on the type of sealing material used. All patients were followed-up at
the end of 3 months, undergoing an audiometric examination to assess the hearing
outcome.
Results A total of 80% (n¼28) of the patients in group1 had an air-bone gap (ABG)
closure< 10dB, and, in group 2, 85.7% had an ABG closure< 10 dB; this difference was
found to be statistically insignificant. A total of 42.9% (n¼15) of the patients in group 1
and of 31.4% (n¼11) in group 2 had a significant improvement in bone conduction,
while 14.3% (n¼ 5) of the patients in group 1 and 17.1% (n¼6) in group 2 had
worsening of average bone conduction postoperatively, which was found to be
statistically insignificant.
Conclusion Both vein and fat grafts had comparable effects on hearing outcomes
when used as sealing materials in stapedotomy.

received
July 25, 2021
accepted
September 2, 2021

DOI https://doi.org/
10.1055/s-0042-1754343.
ISSN 1809-9777.

© 2023. Fundação Otorrinolaringologia. All rights reserved.
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution-NonDerivative-NonCommercial-License,

permitting copying and reproduction so long as the original work is given

appropriate credit. Contents may not be used for commercial purposes, or

adapted, remixed, transformed or built upon. (https://creativecommons.org/

licenses/by-nc-nd/4.0/)

Thieme Revinter Publicações Ltda., Rua do Matoso 170, Rio de
Janeiro, RJ, CEP 20270-135, Brazil

Original Research
THIEME

226

Article published online: 2023-03-29

https://orcid.org/0000-0002-5669-3075
https://orcid.org/0000-0002-3908-6310
mailto:drnazrinent@gmail.com
https://doi.org/10.1055/s-0042-1754343
https://doi.org/10.1055/s-0042-1754343


transmission in the middle ear, resulting in conductive
hearing loss.2 Otosclerosis was classified into clinical and
histological types by Schuknecht et al. Clinical otosclerosis is
defined as a lesion that fixes the stapes footplate, while
histological otosclerosis refers to cases without footplate
fixation.3 Cochlear otosclerosis refers to cases of histological
otosclerosis that involve the endosteum of the cochlea
without stapes fixation.4 Although most cases present with
conductive hearing loss, � 10% of cases present with senso-
rineural hearing loss (SNHL), since the cochlea is involved.

The etiology of the disease has been attributed tomultiple
factors, including genetic, environmental, and hormonal
factors. The most important aspect in the diagnosis of the
disease includes a positive family history, complete physical
examination, head and neck examination, and quantitative
testing. A family history of otosclerosis provides a clue to the
diagnosis. Otoscopic examination reveals an intact drum
with Schwartz sign in the active stage of the disease. Clini-
cally, negative Rinne at 512Hz is considered a prerequisite
before surgery by several otologists.5 A complete and precise
audiological work-out including pure-tone audiometry
(PTA) and immittance measurements is mandatory for the
diagnosis. Pure tone audiometry shows an air-bone gap
(ABG)>25dB in speech frequencies, indicating conductive
hearing loss according to the American Academy of Otolar-
yngology – Head and Neck Surgery (AAO-HNS) guidelines.
Patients with cochlear otosclerosis may present with SNHL.
However, fixity of stapes confirmed perioperatively confirms
the diagnosis. Radiological imaging such as high-resolution
computed tomography (HRCT) of the temporal bone is
increasingly used nowadays in the diagnosis, staging, prog-
nosis, planning of the surgery, and in predicting the outcome
of the surgery.

Although medical treatment with sodium fluoride is
possible, there is no evidence of definitive hearing improve-
ment in such cases. Surgery is the definitive treatment of
choice. Both stapedectomy and stapedotomy are commonly
performed for otosclerosis, but stapedotomy is the most
accepted and well-established procedure for good hearing
outcomes in patients with otosclerosis. Initially, surgery for
otosclerosis was considered dangerous because of the risk of
labyrinthine fistula and of SNHL. Shea perfected stapedecto-
my in 1956 and used vein graft as sealing material to prevent
complications.7 Stapedotomy involves the use of prosthesis
to bridge the incus to the vestibule after fenestration of the
oval window.

Sealing the opening of the oval window during stapes
surgery is essential to prevent postoperative complications
such as perilymph fistula and SNHL.6 Autologous tissue is
routinely used to seal the fenestra around the prosthesis, but
the choice of tissue varies between surgeons. Several studies
have compared the results of surgeries in terms of hearing
outcome, using several prostheses and techniques, but there
are less studies comparing hearing outcomes using various
types of tissue seals in stapedotomy. Autologous tissues, such
as vein, adipose tissue, fascia, perichondrium, and blood, are
used as tissue seals in stapedotomy. Syntheticmaterials, such
as absorbable gelatin sponge, have been used as sealing

materials by some surgeons; however subsequently, these
materials were proven to cause a higher incidence of peri-
lymph fistula, so their use is highly discouraged.6 The
purpose of sealing the fenestration around the prosthesis
in stapedotomy is to prevent labyrinthine fistula and to
preserve the stability of the prosthesis, thus improving
hearing outcomes following surgery. The present study
compares hearing outcomes in primary stapedotomy
patients using either vein or fat as oval window sealing
materials.

Aim

To evaluate the efficacy of two different types of autologous
tissue (vein or fat) grafts as oval window sealing materials in
stapedotomy in improving short-term hearing outcomes.

Objectives

– To compare ABG closure achieved in each of the two
groups, using either vein or fat as sealing material in
stapedotomy.
– To assess the difference in bone conduction between
both groups.

Material and Methods

This was a prospective comparative study conducted among
patients between 20 and 70 years old undergoing primary
stapedotomy in our hospital between April 2017 and Janu-
ary 2018. After taking relevant clinical history and perform-
ing otologic examination, those with a clinical diagnosis of
otosclerosis were subjected to PTA and tympanometry.
Patients with a minimum ABG of 25dB and absent acoustic
reflexes were included in the present study. Revision cases,
only hearing ear, other associated ear diseases like Meniere,
otitis media, and tympanosclerosis were excluded from the
present study. The sample size was calculated using the
formula for comparison between 2 means with α ¼ 0.05
and power (1-β err) ¼ 0.8 i.e with a power of 80%

Based on the results obtained from previous studies that
used ABG to compare the hearing outcomes of different sealing
materials and substituting themean difference in ABGwith 4.2
andthestandarddeviation(SD)with0.06, theminimumsample
size shouldbe32.Hence, 70patientswere included in thestudy,
with 35 in each group. Patients with a clinical diagnosis of
otosclerosis were then taken up for exploratory tympanotomy
and the diagnosis of otosclerosis was confirmed on table.

All patients included in the study underwent primary
stapedotomy procedures performed by a single experienced
surgeon to eliminate experience bias. The procedure in-
volved a small fenestration technique in the posterior half
of the stapes footplatewith a 0.8mmskeeter drill. All patients
had Nitinol piston of 0.4mm diameter and of varying
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lengths, between 4.25 and 5mm, based on individual meas-
urements for the unbiased results. The only difference in the
procedure between the two groupswas the choice of the oval
window sealing material that holds the 0.4mm piston into
0.8mm fenestration in the footplate. Based on the type of
autologous tissue used as sealing material, patients were
allotted into two groups by simple random sampling.

Group 1: Subjects who underwent stapedotomywith vein
as sealing material.
Group 2: Subjects who underwent stapedotomy with
adipose tissue (fat) as sealing material.

In group 1 (vein graft), a dried sheet of vein graft harvested
from the dorsum of the hand of the patient was placed over
the fenestra with a crater created in the middle of the graft,
into which the piston snuggly fits into the footplate (►Fig. 1).
In group 2 (fat graft), fat harvested from the ear lobule of the
patient was placed anterosuperiorly around the piston in the
footplate,whichyieldedbetter stability tothepiston (►Fig. 2).

The patientswere followed-up for a period of 1 yearwith a
minimum follow-up period of 3 months. A postoperative
audiogram was performed at the end of 3 months postsur-
gery, and the short-term hearing outcomes from both groups
were compared. Pure-tone audiometry was performed with
an AD629 audiometer (Interacoustics, Middelfart, Denmark)
and DECOS (Noordwijk, Netherlands) version 2.5.2. Both air
conduction and bone conduction (BC) thresholds were mea-
sured at the following frequencies: 125, 250, 500, 1,000,

2,000, 4,000, and 8,000Hz. In our study, ABG closures at 500,
1,000, 2,000, and 4,000Hz were considered to calculate the
mean ABG closure achieved postoperatively in accordance
with the AAO-HNS guidelines from 1995. The measurement
of the difference between the pre- and poststapedotomy
high-frequency sensorineural hearing levels was calculated
by the average BC at 3 frequencies: 1,000, 2,000, and
4,000Hz. According to the AAO- HNS guidelines, a postoper-
ative ABG closure<10dB is considered statistically signifi-
cant. The difference between the pre- and postoperative
average high-frequency BC was calculated to assess the
incidence of SNHL following surgery. The changes in the
average postoperative BC from preoperative values were
stratified into 3 groups: first, those that showed>10dB
improvement in the BC thresholds; second, those that
showed<10dB improvement in the BC thresholds; and,
finally, those that had a deterioration in BC, indicating
postoperative worsening of SNHL.

The results of continuous measurements were presented
as mean� standard deviation (SD), and the results of cate-
gorical measurements were presented as numbers (%). The
pre- and postoperativemeans and SDs of hearing loss in dB in
each group were analyzed by the paired t-test, and the
difference in the hearing outcomes achieved between both
groups (intergroup) were assessed by the Pearson chi-
squared test. All statistical analyses were performed at 5%
level of significance and a p-value<0.05 was considered
significant.

Results

The mean age of the study population was 40.53�10.860
years old. Amongst these, 47.1% (n¼33) were males and
52.9% (n¼37) were females. A total of 90% (n¼63) of the
patients had bilateral otosclerosis at the time of diagnosis,
while only 10% (n¼7) had unilateral disease.

Group 1 (vein graft) had 35 patients with an average
preoperative PTA ranging from 30 to 101.25 dB, and the
mean preoperative average PTA obtained was
60.64�14.87dB. In this group, the postoperative hearing
ranged from 12.5 to 65 dB, and the mean postoperative PTA
was 28.99�8.94dB. The difference between the PTAs was
31.59�12.74 dB, which indicates improvement in hearing
thresholds postoperatively. In the same group, the mean
preoperative ABG was 30.54�10.96dB and the mean post-
operative ABG was 7.44�8.42dB. This difference of
23.10�8.76 dB in the paired t-test was found to be statisti-
cally significant, with p<0.000. All patients in the study
population had an improvement in AC thresholds at all
frequencies, that is, at 500, 1,000, 2,000, and 4,000Hz, and
80% (n¼28) of these patients achieved an ABG closure<10
dB postoperatively, which is considered highly significant
according to the AAO-HNS guidelines, and 20% (n¼7)
achieved a closure between 10 and 20dB. Comparing the
BC thresholds, 43% (n¼15) of the patients showed signifi-
cant improvement in BC thresholds (> 10dB), and 43%
(n¼15) showed improvement in postoperative BC average
to within 10dB. However, 14% (n¼5) of the patients showedFig. 2 Fat graft placed anterosuperiorly around the piston.

Fig. 1 Prepared vein graft.
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a worsening of the BC threshold. The mean preoperative BC
average was 28.46�9.26 dB, and the mean postoperative BC
averagewas 22.12�9.89 dB. This difference of 6.34�8.08dB
between the pre- and postoperative BC averages was found
to be statistically significant in the paired t-test.

Group 2 (fat graft) had 35 patients with an average
preoperative PTA ranging from 31.2 to 81.25dB, with a
mean of 62.03�11.64dB. The minimum and maximum
average postoperative PTAs were 18.75 and 65dB, respec-
tively, with amean PTA average of 32.45� 9.14dB. Themean
difference between the pre- and postoperative PTAs was
29.58�11.73 dB, which indicates improvement in hearing
thresholds postoperatively. In this group, 34 patients showed
improvement in the PTA at all frequencies, that is, at 500,
1,000, 2,000, and 4,000Hz, and the remaining 1 patient had
mild (1.25dB) worsening of PTA. These patients had a mean
preoperative ABG of 33.00�8.01dB, and the mean postop-
erative ABG was 7.2857�4.56 dB. The mean difference be-
tween the pre- and the postoperative ABG was
25.71�1.37dB, which was statistically significant in the
paired t-test. Out of the 35 patients in the study population,
30 (86%) had an ABG closure to within 10dB, which is highly
significant according to the AAO-HNS guidelines. The
remaining 5 (14%) patients had an ABG closure between
11 and 20dB. Regarding BC, the mean preoperative BC
average was 26.83�9.07dB and the mean postoperative
BC average was 21.95�8.24dB. The mean difference be-
tween the pre- and postoperative BC averages was of
4.88�10dB, which was found to be statistically significant
in the paired t-test. A total of 31% (n¼11) of the patients
showed an improvement >10dB in the BC threshold values,
which is a significant improvement, and 52% (n¼18) showed
an improvement in the BC threshold values to within 10dB.
The remaining 17% (n¼6) showed a worsening of the BC
average.

Amongst the study population, in group 1 (vein graft),
100% (n¼35) had an improvement in the postoperative

PTA; in group 2 (fat graft), 97.1% (n¼34) had an improve-
ment in the postoperative PTA. This difference was analyzed
by the Pearson chi-squared test and was found to be
statistically insignificant (►Table 1). In group 1, 80%
(n¼28) of the patients had an ABG closure<10 dB; in
group 2, 85.7% (n ¼ 30) had an ABG closure<10dB. This
difference between the two groups was analyzed by the
Pearson chi-squared test and was found to be statistically
insignificant (►Table 2) (►Fig. 3). Fifteen patients (42.9%) in
group 1 and 11 (31.4%) in group 2 had a significant
improvement in the BC average at 1, 2, and 4kHz, which
met the AAO-HNS guidelines, while 5 patients (14.3%) in
group 1 and 6 (17.1%) in group 2 had a worsening of the BC
average postoperatively. This difference was analyzed by
the Pearson chi-squared test and was found to be statisti-
cally insignificant (►Table 3) (►Fig. 4).

Discussion

Surgery is the definitive treatment of choice for otoscle-
rosis. The evolution of stapes surgery has a long history.
In 1956, John Shea, in his thirties, described the stape-
dectomy procedure. He performed surgery in a female
patient by removing the stapes and covering the oval
window with subcutaneous tissue. Shea perfected stape-
dectomy with ossicular chain reconstruction (Teflon) and
vein graft to reduce the incidence of postoperative com-
plications and to improve hearing.7 The procedure un-
derwent so many modifications that eventually led to a
small fenestration being created in the footplate.7 Stape-
dectomy and stapedotomy represent the standard surgi-
cal procedures in otosclerosis. Stapedectomy involves
either complete or partial removal of the stapes footplate
followed by insertion of the prosthesis between the long
process of the incus and the tissue graft over the oval
window. In stapedotomy, the prosthesis is inserted
through a small opening in the stapes footplate to

Table 1 Comparison of average postoperative pure-tone audiometry at 3 months in both groups

Type of graft Total

Vein Fat

PTA Improved Count 35 34 69

% within PTA 50.7% 49.3% 100.0%

% within type of graft 100.0% 97.1% 98.6%

Worsened Count 0 1 1

% within PTA 0% 100.0% 100.0%

% within type of graft 0% 2.9% 1.4%

Total Count 35 35 70

% within PTA 50.0% 50.0% 100.0%

% within type of graft 100.0% 100.0% 100.0%

Abbreviation: PTA, pure-tone audiometry.
Pearson chi-squared test: 1.014
Degree of freedom¼ 1
p¼ 0.314.
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recreate the mobile ossicular chain movement into
the labyrinth. Stapedotomy provides better high-fre-
quency hearing improvement and stable hearing when
compared with stapedectomy.8 However, both stapedec-
tomy and stapedotomy have proven to provide long-term
stability in conductive hearing improvements. Stapedot-
omy also has lower complication rates when compared
with stapedectomy, since it involves a small fenestration
technique.

Autologous tissue is routinely used to seal the fenestra
around the prosthesis to improve hearing by stabilizing the
prosthesis and to prevent labyrinthinefistula.9,10 It is said that
the thickness of the oval window sealing material plays an
important role to prevent perilymphatic fistula formation,
since some atrophic changes might occur over time. Most
otologists agree that, during stapedotomy, the oval window
should be sealed with grafting (sealing) material.11 Several
autologous andheterologousmaterials areused to seal theoval
window. The different autologous materials that are routinely

used are vein, fascia, perichondrium, adipose tissue (fat of the
ear lobule or of the postauricular region), and blood. The
heterologousmaterials includegelatinsponge (Gelfoam,Pfizer,
New York, United States) and, more recently, esterified hyalur-
onic acid (Merogel, Medtronic, Minneapolis, United States).

Lopez et al. have shown that the vein graft occupies a
space of 0.2mm2 between the edge of the stapedotomy
hole and the piston and simulates the same compliance
and resistance as the annular ligament of the stapes foot-
plate, thus preventing excessive movement of the labyrin-
thine fluids.12 The vein graft becomes integrated with the
middle-ear mucosa and develops a rich and active blood
supply, also retaining its elastic fibers. Kamal, in his study
on vein graft as sealing material, has mentioned that
sealing the opening of the oval window during stapes
surgery is essential and helps preventing major postoper-
ative complications, such as perilymph fistula and SNHL.6

Hearing improvement after surgery was acceptable, and
none of his patients had total hearing loss or perilym-
phatic fistula. Causse et al., in their several studies, have
shown that vein grafting of the oval window helps to
create an effective continuation of the sound conduction
system, including a reduced risk of fistulas and of intra-
cochlear damage.13–15 It was also observed that the appli-
cation of a vein graft in otosclerosis surgery is an ideal
method to perform a stapedotomy, which leads to better
postoperative hearing outcomes in terms of the postoper-
ative ABG.16 Bittermann et al. studied the hearing outcome
of patients who underwent primary stapedotomy surgery
without a vein graft (n¼939) with that of those who
underwent primary stapedotomy surgery with a vein graft
(n¼3691).17 An analysis of variance was performed to
evaluate differences in postoperative ABG and air conduc-
tion gains between surgeries with and without a vein graft,
and it was found that the postoperative ABG was � 10 dB
in 72.1% of the patients without a vein graft and in 93.2% of
the patients with a vein graft. Perkins et al. compared vein

Table 2 Comparison of postoperative air bone gap closure achieved in both groups

Type of graft Total

Vein Fat

ABG
closure

� 10 dB Count 28 30 58

% within ABG closure 48.3% 51.7% 100.0%

% within type of graft 80.0% 85.7% 82.9%

11–20 dB Count 7 5 12

% within ABG closure 58.3% 41.7% 100.0%

% within type of graft 20.0% 14.3% 17.1%

Total Count 35 35 70

% within ABG closure 50.0% 50.0% 100.0%

% within type of graft 100.0% 100.0% 100.0%

Abbreviation: ABG, air bone gap.
Pearson chi-squared test: 0.402
Degree of freedom ¼1
p¼ 0.526.

Fig. 3 Comparison of postoperative air bone gap closure between
groups 1 and 2.
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graft with blood patch in a series of laser stapedotomy
surgeries, of which 86% of the patients with a vein graft
closed the ABG to within 10 dB, compared with only 59% of
the patients with a blood patch, and found that vein graft
is superior to blood patch.18 Similarly, Schmerber et al. did
a retrospective analysis of audiometric data of 452 stapes
procedures and published their experience with vein
grafts and tragal perichondrium in stapedotomy.19 They
demonstrated better hearing outcomes with vein grafts,
with 91% of the cases closing the ABG to within 10 dB,
compared with 76% in the perichondrium group. In our
study, we found excellent hearing outcomes in the subjects
of group 1 (vein graft), with a mean postoperative ABG of
7.44 dB (8.42) from a mean preoperative ABG of 30.54 dB
(10.96), which was statistically significant. Although vein
graft has the distinct advantage of reduced risk of peri-
lymph fistula over other sealing materials, it has also been

reported to have the disadvantage of producing fibrous
reactions that sometimes result in lifting of the prosthesis
and reossification of the footplate below the graft.10

Hence, thin vein grafts should be used as much as possible.
Adipose tissue, mostly harvested from the medial as-

pect of the earlobe, is known to be resistant to infections
and to remain stable over many years. Moreover, adipose
tissue conforms to the shape of the niche of the oval
window. However, sometimes, a few patients were found
to have postoperative vertigo due to the effect of high
concentrations of local anesthetics used to harvest the
adipose tissue. According to our study, in the subjects of
group 2 (fat graft), there were excellent hearing outcomes,
with a mean postoperative ABG of 7.28 dB (4.56) from a
preoperative ABG of 33 dB (8.01), which was statistically
significant. Lin et al.9 compared 179 primary stapedotomy
procedures with adipose tissue seal with 123 cases of
alternative stapes surgery techniques and found excellent
hearing outcomes with adipose tissue seal, with an aver-
age postoperative ABG of 7.57 dB from a preoperative
average of 28.87 dB. The authors concluded that adipose
tissue is an effective and cost-efficient tissue seal during
stapedotomy, with excellent hearing outcomes and a low
incidence of SNHL.

On comparing the mean postoperative ABG from both
groups, the differences were minimal, with mean postoper-
ative ABGs of 7.44 and 7.28dB in the vein and fat graft groups,
respectively, which was found not to be statistically signifi-
cant. In group 1, 80% (n¼28) of the patients achieved a
postoperative ABG closure<10dB, and the remaining 20%
(n¼7) had an ABG closure between 11 and 20dB. In group 2
(fat graft), 85.7% (n¼30) of the patients achieved a signifi-
cant ABG closure<10dB, and the remaining 14.3% (n¼5)

Table 3 Comparison of postoperative bone conduction average in both groups

Type of graft Total

Vein Fat

Improvement of BC > 10 dB Count 15 11 26

% within improvement of BC 57.7% 42.3% 100.0%

% within type of graft 42.9% 31.4% 37.1%

< 10 dB Count 15 18 33

% within improvement of BC 45.5% 54.5% 100.0%

% within type of graft 42.9% 51.4% 47.1%

Worsened Count 5 6 11

% within improvement of BC 45.5% 54.5% 100.0%

% within type of graft 14.3% 17.1% 15.7%

Total Count 35 35 70

% within improvement of BC 50.0% 50.0% 100.0%

% within type of graft 100.0% 100.0% 100.0%

Abbreviation: BC, bone conduction.
Pearson chi-squared test: 0.979
Degree of freedom¼ 2
p¼ 0.613.

Fig. 4 Comparison of postoperative bone conduction between
groups 1 and 2 .
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had an ABG closure between 11 and 20dB. Similarly, Wiet
et al.,11 in their study in 2012 that included 365 stapes
procedures, compared 3 oval window sealing materials,
namely, fat, fascia, and vein grafts. Most patients in all 3
groups had an ABG <10 dB at the long-term follow-up (fat,
79.5%; fascia, 78.8%; and vein, 75.6%), with 90.3% of all
patients at<20dB. The authors found that there were no
significant differences in hearing results among the 3 types
of tissue seals of the oval window in stapes surgery both in
the short-term (3 months) and in the long-term (at or>1
year) follow-up. In contrast, Lin et al.,9 in a series of 179
patients subjected to primary stapedotomy, compared adi-
pose tissue seal with alternative techniques (vein, fascia, or
perichondrium) and found excellent hearing outcomes for
adipose tissue seal, with the postoperative ABG closing to
within 10 and 15dB in 79.89% and 93.30% of cases,
respectively.

Additionally, our study compared the change in bone
conduction thresholds between the two groups to assess
SNHL. In patients with vein graft, 42.9% (n¼15) had an
improvement>10dB in the BC average, and 42.9% (n¼15)
had an improvement<10dB in the BC average, while 14.3%
(n¼5) had a worsening of SNHL by deterioration of the BC
average. In patients with fat graft, 31.4% (n¼11) had an
improvement>10dB in the BC average, and 51.4% (n¼18)
had an improvement<10dB in the BC average, while 17.1%
(n¼6) had a worsening of SNHL. However, the differences
between the two groups were statistically insignificant.
Similarly, Wiet et al.11 found that there was no difference
in SNHL after stapedectomy between adipose, fascia, and
vein seals. In contrast, Schmerber et al.19 compared themean
preoperative and postoperative bone conduction thresholds
and showed that a SNHL>10 dB occurred in 1.4 and 4.4% of
the patients in the vein and perichondrium groups, respec-
tively, and concluded that vein graft is superior to perichon-
drium in their study.

A comparative analysis of the various interventions in
the literature for the benefits of oval window sealing
materials in stapes procedures is difficult because of the
wide array of outcome measures used. The results of short-
term hearing outcomes in both study groups were com-
pared and no statistically significant differences were noted.
Patients in both study groups, either with vein or fat as oval
window sealing material, achieved a significant ABG clo-
sure. And the incidence of postoperative deterioration of
sensorineural hearing level was very minimal and insignif-
icant in both groups. None of the patients in either group
had total SNHL postoperatively. None of the patients in the
study population suffered from perilymph fistula, which is a
common complication of stapes surgery, either with Gel-
foam graft or without any oval window sealing material.
And none of the patients in either group had postoperative
complication of granuloma formation, as found by earlier
studies on fat graft. Both groups had a stable and significant
short-term hearing improvement. However, long-term fol-
low-up of patients is required to know the stability of the
hearing outcomes in the long run. Although vein grafts and
adipose tissue may be comparable regarding hearing out-

comes, the procedure of harvesting fat graft is much simpler
than that of harvesting vein graft.

Conclusion

Both vein graft and adipose tissue had a comparable effect on
hearing outcomes when used as sealing materials in stape-
dotomy. None of the patients in the study population had
neither perilymph fistula nor total SNHL. However, long-
term follow-up is required for a period of at least 1 year to
assess the stability of long-term hearing outcomes following
stapedotomy.
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