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Abstract
Background & objectives: The aim of this study was to compare the effectiveness of two stapes prostheses
in hearing improvement of patients undergoing stapes surgery for otosclerosis.
Materials & Methods: In this retrospective and descriptive study, the charts of 291 stapedectomies
performed by one surgeon (first author) from 1997 to 2011 in Imam Khomeini and Apadana hospitals of
Ahvaz were reviewed.
Results: A total of 278 patients, including 172 females (61.9%) and 106 males (38.1%) undergoing
stapedectomy or Stapedotomy were evaluated in this study. Subjects were 18-69 years old with the mean
age of 35.4 years. The study group was comprised of 32 titanium stapesprosthesis and 246 Teflon piston
prostheses. Closure of the air-bone gap to less than 10 dB was achieved in 207 cases (84.1%) of the patients
with Teflon piston prosthesis compared with 21 cases (65.6%) of those with titanium stapes prostheses.
Deafness occurred in two patients (0.71%) after the surgery.
Conclusions: Both prostheses provided comparable results. The smaller numbers in the titanium group may
confound these results. The selection bias may also influence the results seen in this study. The titanium
stapes prosthesis is a good alternative to Teflon piston prosthesis.
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1. Introduction
Otosclerosis is a disease of the otic capsule
and middle ear ossicles. Otosclerosis is one of the
most common causes of conductive hearing loss in
people with 15-50 years of age1,3,6. Otosclerosis has
been derived from a Greek word meaning ear
hardening. Valsalva was the first to describe
hearing loss due to stapes ankylosis in 1704.
Otosclerosis is a hereditary disease which is

transmitted in an autosomal dominant form
withincomplete
penetrance2,4-6.
Bilateralotosclerosis has been observed in 60% of patients3,6-7.
Progressive and conductive hearing loss
particularly at low frequencies (500-2000 Hz)
which may sometimes occur with sensorineural
hearing loss has been identified as the main
clinical finding of Otosclerosis8. There is not any
definitive medical treatment for the disease;
however, some surgical methods such as
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Stapedectomy or stapedotomy may be effective in
the treatment of hearing loss. Stapedectomy
includes removal of the stapes, creating a small
bone in the footplate and inserting the prosthesis
between the Incus and the oval window3,9. The era
of modern stapes surgery began in 1956, when
Shea successfully removed the stapes and
reconstructed the ossicular chain with a Teflon
prosthesis after sealing the oval window with a
thin skin graft. In 1958, Shea presented a technical
note of stapedectomy, where the oval window was
sealed with vein graft and reconstruction was
performed with the posterior crus of stapes or
with a polyethylene tube10-11. This new state-ofthe-art reconstruction of the ossicular chain was
found to be far superior to the former mobilization
operations, and thus, became the standard. Many
modifications of stapedectomy have been
developed using different sealing materials such
as fat, fascia, gelatin foam and perichondrium, and
the prosthesis has been constructed with such
material as steel, tantalum, platinum and bone12-13.
The fenestration of the oval window had also been
evolved. Partial stapedectomy was suggested by
Plester to diminish inner ear irritation, and by the
1960s small-opening stapedotomy was also
introduced for the same reason. Both techniques,
total removal of the footplate (stapedectomy) and
small-opening stapedotomy, are still in use and
have proven successful in the long-term
restoration of hearing14. In this study Titanium
and Teflon piston stapes prostheses were
compared with regard to effectiveness in closing
the air-bone gap in otosclerotic patients referred
to Imam Khomeini and Apadana hospitals of
Ahvaz.

2. Materials and Methods
In this retrospective and descriptive study, a
total of 291 stapedectomies, which were
performed by one surgeon (first author) from
1997 to 2011 in Imam Khomeini and Apadana
hospitals of Ahvaz, was reviewed. Patients who
underwent stapedectomy for reasons other than
otosclerosis, revision cases, and those with
inadequate preoperative or postoperative boneconduction threshold data were excluded. A Small
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fenestra technique using either laser or drill was
used for all patients. Complete Stapedectomy
includes complete removal of the foot plate of
stapes; incomplete Stapedectomy is the removal of
a third of the foot plate of stapes whereas
Stapedotomy is creating a small opening (0.4 to
0.8mm in diameter) in the foot plate of stapes. The
Inclusion criteria were met by 278 patients.
Patients were then grouped according to the type
of prosthesis used, and hearing outcomes were
compared. Measured outcomes were four
frequency air-bone gap (500,100,2000,4000)
closure, pure-tone threshold, and rate of
sensorineural hearing loss (SNHL). For all of the
patients
thorough history and physical
examination in addition to audiologic studies
before and 2 months after surgery will be
recorded.

Statistical analysis
The obtained data were analyzed by SPSS16.
One sample T-test was applied to compare the
means and ANOVA test was used for comparison
between groups. A P-value less than equal to 0.05
was considered as significant.

3. Results
In this study 278 patients including 172
females (61.9 %) and 106 males (38.1%)
undergoing stapedectomy or stapedotomy were
evaluated. Subjects were 18-69 years old with the
mean age of 35.4 years. 181 patients (65.1%) were
in the age range of 30-40 years. Unilateral ear
involvement was revealed in 188patients (67.6%)
and bilateral involvement in 90 (32.4%). Surgery on
the right ear was reported in 179 (64.3%) and on the
left ear in the 99 cases (35.7%).
The study group was comprised of 32
titanium and 246 Teflon piston prostheses.
Closure of the air-bone gap to less than 10 dB was
achieved in 207 cases (84.1%) of the patients with
Teflon piston prosthesis compared with 21 cases
(65.6%) of those with titanium prostheses
(Table1).Deafness occurred in two patients (0.71%)
after the surgery.
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Table 1. Hearing improvement following Teflon
piston and Titanium stapes prostheses
Frequency (Hz)
Prosthesis
500
1000
2000
4000
Teflon
piston
(246)
Titanium (32)

86.2%

85.8%

84.1%

80.9%

75%

68.8%

65.6%

53.1%

4. Discussion
Otosclerosis is one of the most common
diseases involving the ear capsule. This disease
occurs only in humans and is more common in
middle agedwomen15. Otosclerosis has been
diagnosed as the most common cause of
conductive hearing loss. It may even progress in to
permanent deafness. Stapedectomy is an elective
surgery, affecting the patient and his or her
relatives' quality of life. Surgeon's experience plays
an important role in performing this delicate type
of surgery on the stapes16. The surgical treatment
of otosclerosis has evolved greatly since the first
successful fenestration of the oval window and
reconstruction of the ossicular chain with an
artificial material in 1956. During the ensuing
decades, less traumatic operative techniques have
been developed to minimize the risk of inner ear
trauma13,17. Prosthesis materials that are easier to
handle and that have better biocompatibility have
been introduced, the latest having “memory”
enabling the surgeon to crimp the prosthesis
without touching it. A Small-opening stapedotomy
using a laser or micro-drill has become more
popular than stapedectomy, in which the stapes
footplate is removed either partially or totally.
Different sealants made of either autologous or
artificial material have been introduced.
Massey18showed that closure of the air-bone gap
to less than 10 dB was achieved in 86% of the
patients with Teflon piston prosthesis compared
with 71% of those with titanium stapes
prostheses. Lippy19 said that there was no
significant difference between titanium piston
stapes prosthesis and a Robinson stainless steel
piston in hearing improvement or postoperative
air-bone gap. The mean four-frequency hearing
improvement was 27.7 dB for the stainless steel
group and 27.8 dB for the titanium group. Raske20
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had a failure of their initial air-bone gap closure
with the McGee piston 11.2% of patients over a
10-year period. In our study group was comprised
of 32 titanium stapes prosthesis and 246 Teflon
piston prostheses. Closure of the air-bone gap to
less than 10 dB was achieved in 84.1% of the
patients with Teflon piston prosthesis compared
with 65.6% of those with titanium stapes
prostheses.

5. Conclusion
The results showed that both prostheses
provided comparable results. The smaller
numbers in the titanium group may confound
these results. The selection bias may also
influence the results seen in this study. The
titanium stapes prosthesis is a good
alternative to Teflon piston prosthesis. Source
of funding: This trial was supported by Grant
from the research deputy of Ahvaz
Jundishapur University of Medical Sciences,
Iran.

References
1.

2.

3.

4.

5.

6.

Jenkuns H, Abbasi O. Otosclerosis.In: B. Snow
Jr J, Flint et al. Ballenger’s Editor,
otorhinolaryngology Head & Neck surgery.
16th ed. spain:BC Cecker; 2003. p.317-24.
House J.In: W.Cummings C, Flint et al, Editor.
Otolaryngology Head & Neck Surgery. 5th ed.
U.S.America: Mosby; 2010. p.1887-2035.
Kileny P, Zwolan T. Otosclerosis. In:
Cummings W, Flint C, Editors. Otolaryngology
Head & Neck Surgery. 5th ed. USA: Mosby;
2010. p.1887-1903.
Perez-Lazaro JJ, Uruiza R, Cabrea A., Guerrero
C, Navarro E. Effectiveness assessment of
otosclerosis surgery. Acta Otolaryngol. 2005;
125 (9): 935-45.
Bulman C. Audit of stapedectomy in the north
west of England for 1996 and an analysis of
the criteria used to describe success. Clin
Otolaryngol Allied Sci. 2000; 25(6): 542-46.
Vincent R, Sperling NM, Oates J, Jindal M.
Surgical findings and long-term hearing
results in 3,050 stapedotomies for primary

Apadana Journal of Clinical Research 2013; 1:1-4

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

otosclerosis: a prospective study with the
otology-neurotology database. Otol Neurotol.
2006; 27(8): 25-47.
Ahmed S, Raza N, Ali L, Ullah S, Iqbal
S.Hearing improvement after stapedotomy
using Teflon loop prosthesis. JCPSP 2006;
16(10): 659-61.
Freitas VA, Becker CG, Guimaraes RE, Crosara
PFTB, Morais GAN, Moura M. Surgical
treatment of otosclerosis in medical residency
training. Rev Bras Otorrinolaringol. 2006;
72(6): 727-30.
Morshed K, Siwiec H, Szymanski M, Golabek
W. Bone and air conduction after
stapedectomy. Ann Univ Mariae Curie
Sklodowska. 2003; 58(1): 33-37.
Bruijn AJG, Tange RA, Dreschler WA, Grolman
W, Schonwenburg PF. Bilateral stapedectomy
in paitient with otosclerosis: a disability –
orientated evaluation of benefit of second ear
surgery. Clin Otolaryngol. 1998; 23(2): 123-7.
Gros A, Vatovec J, Zargi M, Jendo K. Success
rate in revision stapes surgery for
otosclerosis. Otol Neurotol 2005; 26(6):
1143-48.
Puxeddu R, Ledda G, Pelagatti C, Salis G, AGus
G, Puxeddu P. Revision stapes surgery for
recurrent transmissional hearing loss after
stapedectomy and stapedotomy for
otosclerosis. Acta Otorhinolaryngol Ital. 2005;
25(6): 347-52.
Banerjee A, Hawthorne M, Flood L, Martin F.
Audit of stapedectomy results in district
general hospital. Clin Otolaryngol. 2002;
27(4): 275-78.
Mahfudz Z, Lokman S. outcome of stapes
surgery for otosclerosis. Med J Malaysia.
2004; 59(2): 171-76.
Marchese MR, Paludetti G, Decorso E,
Cianfrone F. Role of stapes surgery in
improving hearing loss caused by
otosclerosis. J Laryngol Otol. 2007; 121(5):
438-43.
Gerard JM., Serry P, Gersdorff MC. Outcome
and lack of prognostic factors in stapes
surgery. Otol Neurotol. 2008; 29(3): 290-94.
Karimi YA, Sazegar A, Nadimi A, Mohammadi
M, Yazdani N. Comparison of hearing results
in two different techniques on 408 patients

4
with otosclerosis. Iran J Otol Rhinol 2006;
17(4): 177-82.
18. Massey BL, Kennedy RJ, Shelton C.
Stapedectomy outcomes: titanium versus
Teflon wire prosthesis. Laryngoscope 2005;
115(2): 249-52.
19. Lippy WH, Burkey JM, Schuring AG, Berenholz
LP. Comparison of titanium and Robinson
stainless steel stapes piston prostheses. Otol
Neurotol. 2005; 26(5): 874-77.
20. Raske M, Welling JD, Gillum T, Welling DB.
Long-term stapedectomy results with the
McGee stapes prosthesis. Laryngoscope 2001;
111(11): 2060-63.

