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Results of Ossiculoplasty in Chronic Otitis
Media without Cholesteatoma

O. Celik, U. Gok, S. Yalcin, N. Susaman, 1. Kaygusuz, T. Karhdag, T. Cetinkaya

Kolesteatomasiz Kronik Otitis Mediada
Ossikiiloplasti Sonuclari

Amag: Kolesteatomasiz kronik otitis mediali kulaklarda isitme
sonuclarinin analizi.

Gereg ve Yontem: Bu retrospektif calismada, 1994 ve 1997 yil-
lari arasinda Firat Universitesi Tip Merkezi Kulak Burun Bogaz
Klinigi'nde otolog kemikgik ya da kortikal kemik kullanilarak os-
siklloplasti uygulanan hastalar degerlendirilmistir. Ossikuler re-
konstrlksiyondan sonra 6 ay ya da daha fazla takip edilebilen
32 kulak incelemeye dahil edilmistir. Degerlendirmede, preope-
ratif ve son takip muayenesindeki postoperatif odyometrik ve-
riler ve otoskopik bulgular dikkate alinmistir. E§er son postope-
ratif muayenede intakt bir timpanik membran varsa ve posto-
peratif hava-kemik araligi 15 dB ya da daha az ise anatomik ve
fonksiyonel basari saglanmis olarak kabul edilmistir.

Bulgular: Ossikiloplasti 29 kulakta otolog kemikgik, 3 kulakta
ise kortikal kemik kullanilarak yapildi. Bltdn olgularin stapes
Ustyapilar intakt idi. 26 kulakta (%81) ossikiloplasti komplet
basit mastoidektomi ile kombine edildi. Diger 6 kulakta ossiki-
loplasti mastoidektomisiz yapildi. Ameliyatla, kulaklarin
%94'Unde intakt graft elde edilirken; %56'sinda hava-kemik
araligr 15 dB’den asagiya, %91'inde ise 25 dB’'den asadiya in-
di.

Sonug: Kronik otitis mediada, otolog kemikcik kullanilarak ya-
pilan ossikiloplasti, kemikgik zincirinin rekonstriksiyonu ve or-
ta kulaktaki ses iletiminin restorasyonu icin etkili ve emniyetli
bir yontemdir.

Anahtar Sézciikler: Kemikgik zinciri, rekonstriiksiyon, ossiki-
loplasti.
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Abstract

Objective: To analyze hearing results of ossiculoplasty in ears
with chronic otitis media without cholesteatoma.

Materials and Methods: The charts of patients who had os-
siculoplasty using autologous ossicles or cortical bone graft
performed at the Otolaryngology Department of Firat Univer-
sity Firat Medical Center between 1994 and 1997 were evalu-
ated retrospectively. The 32 ears who had follow-up examina-
tions for six months or longer after ossicular reconstruction
were included in the analysis. Nine cases with ossicular repla-
cement prostheses were not included in the study. Preoperati-
ve and postoperative audiometric data and otoscopic findings
at the final follow-up examination were taken into considerati-
on. Results were considered to be satisfactory (anatomic and
functional success) if there were intact tympanic membrane
and the mean postoperative air-bone gap of 15 dB or less at
the last postoperative evaluation.

Results: Ossiculoplasties were performed using autologous os-
sicles (29 ears) and cortical bone (3 ears). All ears had intact
stapes arch. In 26 ears (81%), ossiculoplasty combined with
complete mastoidectomy. In the remaining 6 ears, ossiculop-
lasty was performed without mastoidectomy. The operation
resulted in an intact graft in 94% of ears and a postoperative
air-bone gap less than 15 dB in 56% of ears and less than 25
dB in 91% of ears.

Conclusion: Ossiculoplasty using autologous ossicles is an ef-
fective and safe surgical method for restoration of sound
transmission in the middle ear and reconstruction of ossicular
chain in chronic otitis media.
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Introduction
Functional or anatomic abnormalities of ossicu-
lar chain lead the ear surgeon to encounter with a
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variety of difficulties. Ossiculoplasty represents the
reconstruction of the ossicular chain in such a man-
ner that it will transmit sound vibrations from the
tympanic membrane to the oval window.

The aim of ossiculoplasty is to restore the ossi-
cular chain as near to normal as possible or to ac-
hieve continuity and transmission in an entirely dif-
ferent way after abandonment of natural system. In
the last three decades, various ossiculoplasty met-
hods have evolved and good results were achieved.
Nevertheless ossicular reconstruction continues to
be a process in evolution.!-3

Ossiculoplasty can be a part of many surgical
procedures in the middle ear such as tympanop-
lasty, surgery for ear trauma, congenital abnormali-
ties of the tympanum, and stapedectomy.

This retrospective study was carried out to
analyze hearing results of ossiculoplasty in ears
with chronic otitis media without cholesteatoma.

Materials and Methods

Material consisted of patients who underwent
ossicular reconstructions in the department of oto-
laryngology, Firat University Firat Medical Center,
Elazig, Turkey, between 1994 and 1997. Data on
the patients were collected retrospectively. Ears
who had follow-up examinations for six months or
longer after ossiculoplasty were included in the
analysis. Ears with ossicular replacement prostheses
were not included in the study, as were not choles-
teatoma cases. Twenty-six ears (81%) were subjec-
ted to canal wall-up mastoidectomy with ossiculop-
lasty in the same stage, wheras six patients (19%)
with sequela due to otitis media underwent ossicu-
loplasty without mastoidectomy. Despite preopera-
tive medical treatment, nineteen of the ears (59%)
had otorrhea at the time of ossiculoplasty.

Ossiculoplasty was performed using autologous
incus (13 vertical incus, 16 horizontal incus; total 29
ears) or cortical bone (3 ears). All ears had an in-
tact stapes superstructure and 29 ears had intact
and mobile malleus. In all ears, the ossiculoplasties
were carried out by the first three authors and the
authors routinely carry out grafting of perforations
at the same time as ossicular chain reconstructions.
Temporalis fascia was used as a graft material. Un-
til the mid 1995, we have used dried temporalis fas-
cia and afterwards the fascia has been fixed with
4% formaldehyde solution (24 ears).

For hearing measurements, clinical computer
audimeter model AC5 (Interacoustics Co., Assens,
Denmark), and TDH-39P earphones (mounted in
Telephonics cushions) and Oticon 62507 bone vib-
rator (Oticon International AVS, Copenhagen, Den-
mark) were employed. All testing were performed
in an insulated room (Industrial Acoustics Co.,
Bronx, New York) and both air and bone conduc-
tion thresholds were recorded. The last audiograms
of preoperative and postoperative periods were
used for comparison. The mean hearing thresholds
and mean air-bone gaps were calculated using the
frequencies 0.5, 1 and 2 kHz. Preoperative bone
conduction thresholds were used in the calculation
of air-bone gaps. Because all ears had an intact sta-
pes superstructure, hearing results were considered
to be satisfactory if there were mean postoperative
air-bone gap of 15 dB or less.4

Chi-square and Student’s t-test were used in the
statistical analyses and p<0.05 was accepted as sig-
nificant.

Results

Thirty-two ears were included in the study. The
patients’ ages ranged from 13 to 63 years (mean,
28+14 years); 21 of them were male and 11 were
female. The average follow-up period was 9 + 3
months. The operation resulted in an intact graft in
30 ears (94%) and a postoperative air-bone gap less
than 15 dB in 18 ears (56%) (Figure 1). In 9 of the-
se, incudes were vertically repositioned on the sta-
pes. Success rate was 69% in vertical incus cases
while 56% in horizontal incus cases. In 91% of the
ears (13 vertical incus, 14 horizontal incus, 2 corti-
cal bone, total 29 ears), residual gap was equal or
less than 25 dB. In 32 ears, the mean air-bone gap
was 45 dB preoperatively and it was reduced to 15
dB postoperatively (p<0.05) (Figure 2). The hearing
gain each ear was 30 dB. Preoperative and posto-
perative mean hearing threshold and mean speech
reception threshold were presented in Figure 3.

Discussion

The challenge during ossiculoplasty has been
how to achieve a stable, reliable connection betwe-
en the tympanic membrane and mobile stapes foot-
plate that will provide the best long term hearing
results, without complications, in the inimical natu-
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Figure 1.  Postoperative air-bone gaps.
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Figure 2.  Preoperative and postoperative hearing thresholds.
(PrBT: Preoperative bone threshold, PrAT: Preoperative

air threshold, POAT: Postoperative air threshold)
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Figure 3. Preoperative and postoperative mean hearing thresholds

(MHT) and speech reception thresholds (SRT).

re of the chronically infected ear. The controversy
remains unresolved, and ossicular reconstruction
continues to be a process in evolution.

Many different materials such as autografts (os-
sicles, sculptured mastoid or squamous cortex of
the temporal bone, teeth, auricular or septal cartila-
ge), homografts (ossicles, composite ossicular cha-
in), prostheses (poliethylene, ceramic or hydroxya-
patite) and steel wire have been used for ossicular
reconstruction. In all ears in the present study, au-
tologous incus or cortical bone were used for ossi-
cular reconstruction. Many advantages of this mate-
rial have been reported.>¢ The only disadvantage is
that the shaping the new columella which is time
consuming. Unsuccessful results with synthetic ma-
terials have been reported.57 Lysis or biodegradati-
on of some alloplastic materials may occur. Foreign
body reaction to the prostheses and extrusion of
the prostheses have been observed. Extrusion of
the prosthesis through the tympanic membrane is
the major cause of failure. Other causes of failure
include migration and displacement of the prosthe-
sis in the postoperative period. We have also simi-
lar disappointing results about prosthetic materials
after limited experience.

The presence of stapes superstructure is a very
important factor to improve hearing in ossiculop-
lasty.89 Brackmann reported long term results as
86% of success rate in adults and 92% in children
with a postoperative air-bone gap of 15 dB or less,
when the stapes was intact.4 On the other hand,
Vartiainen and Nuutinen¢ reported Kuopio experi-
ence as 59% of success rate with a postoperative
air-bone gap of 0-20 dB when the stapes was intact
after a long term follow-up period. In these two
studies, not only non-cholesteatomatous ears, but
also cholesteatomatous ears were reported. Several
authors reported that cholesteatomatous ears have
poorer hearing results than non-cholesteatomatous
ears.610 Hearing results after canal wall-up mastoi-
dectomy have been reported to be better than tho-
se after canal wall-down procedures.l! Length of
follow-up period is another important factor in
analyzing hearing results after ossiculoplasty. He-
aring gains after ossiculoplasty may worsen in the
course of time, but usually remain stable one year
after ossiculoplasty.2

In the present study, only the ears with chronic
otitis media without cholesteatoma were evaluated.
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All ears had an intact stapes superstructure. Almost
in all ears, ossiculoplasty was carried out for re-
construction of incus defect. In 81% of the ears, os-
siculoplasty were combined with canal wall-up
mastoidectomy. When all these factors are taken in-
to consideration, 56% of success rate is slightly lo-
wer than expected.1213 Success rate was 69% in ver-
tical incus cases versus 56% in horizontal incus ca-
ses. Consequently, probable cause of this lower
success rate is the horizontal replacement of incus
in half of all ears. As it is known, although horizon-
tal incus replacement has great advantage of easier
to carry out, but it has some disadvantages: it is of-
ten unstable, there is a high risk of fixation by fib-
rosis to the promontory or bony annulus and it may
be lifted up by the graft. Vertical incus is more dif-
ficult to fashion and to place, but it gives better ten-
sion and more stability.14 Comparision of vertical
and horizontal cases showed no statistical signifi-
cance (p>0.05) although success rate of vertical ca-
ses were superior to horizontal cases. In our pati-
ents, the mean air-bone gap was 45 dB preoperati-
vely which was reduced to 15 dB postoperatively;
so, 30 dB hearing gain per ear is an acceptable re-
sult.

In this study, graft success rate was 94%. This ra-
te is in agreement with the relevant literature.15-18

We concluded that ossiculoplasty using autolo-
gous ossicles is effective and safe surgical method
for restoration of sound transmission in the middle
ear and reconstruction of ossicular chain in chronic
otitis media if the stapes is intact and mobile.

References

1. Janssens de Varebeke S, Govaerts PJ, Somers T, Offeciers FE.
The “two-hole” ossiculoplasty technique. Laryngoscope 1996;
106(4): 507-10.

262

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kraus EM. Hearing results with clothespin ossiculoplasty: prelimi-
nary report on the Kraus Modified Schuring Ossicle-Cup Prosthesis
(Clothespin Prosthesis). Otolaryngol Head Neck Surg 1993; 109(1):
20-34.

Mills RP. Critical evaluation of the “jigsaw” assembly for ossiculop-
lasty. Am J Otol 1996; 17(1): 19-23.

Brackmann DE. Tympanoplasty with mastoidectomy: canal wall
up procedures. Am J Otol 1993; 14(4): 380-2.

Belal A Jr, Sanna M, Gamelotti R. Pathology as it relates to ear
surgery. V. Ossiculoplasty. J Laryngol Otol 1984; 98(3): 229-40.

Vartiainen E, Nuutinen J. Long-term hearing results of one-stage
tympanoplasty for chronic otitis media. Eur Arch Otorbinolaryngol

1992; 249(6): 329-31.

Mair IW, Pedersen S, Laukli E. Audiometric results of TORP and
PORP middle ear reconstruction. Ann Otol Rhinol Laryngol 1989;
98(6): 429-33.

Mills RP. The influence of pathological and technical variables on
hearing results in ossiculoplasty. Clin Otolaryngol 1993; 18(3): 202-5.

Toner JG, Smyth GDL, Kerr AG. Realities in ossiculoplasty. J
Laryngol Otol 1991; 105(7): 529-33.

Toner JG, Smyth GD. Surgical treatment of cholesteatoma: a com-
parison of three techniques. Am J Otol 1990; 11(4): 247-9.

Brown JS. A ten year statistical follow-up of 1142 consecutive
cases of cholesteatoma: the closed vs. the open technique. Laryn-
goscope 1982; 92(4): 390-6.

Zheng C, Guyot JP, Montandon P. Ossiculoplasty by inter-
position of a minor columella between the tympanic membrane
and stapes head. Am J Otol 1996; 17(2): 2000-2.

Tange RA. Ossicular reconstruction in cases of absent or inade-
quate incus, congenital malformation of the middle ear and
epitympanic fixation of the incus and malleus. ORL J Otor-
hinolaryngol Relat Spec 1996; 58(3): 143-6.

Douek E. Ossiculoplasty. In: Operative Surgery. Rob C, Smith R
(Eds). London, EAR, 1976.

Black JH, Wormald PJ. Myringoplasty- effects on hearing and
contributing factors. S Afrr Med ] 1995; 85(1): 41-3.

Gersdorff M, Garin P, Decat M, et al. Myringoplasty: long term
results in adults and children. Am J Otol 1995; 16(4): 532-5.

Perkins R, Bui HT. Tympanic membrane reconstruction using for-
maldehyde-formed autogenous temporalis fascia: twenty years’ ex-
perience. Otolaryngol Head Neck Surg 1996; 114(3): 366-79.

Yung MW. Myringoplasty for subtotal perforation. Clin Otolaryn-
gol 1995; 20(3): 241-5.

Correspondence: Onur Celik, MD
Celal Bayar Universitesi Hastanesi
Kulak Burun Bogaz Klinigi
45010 MANISA

e-mail: onurcelik@yahoo.com

Turk Otolarengoloji Arsivi / Turkish Archives of Otolaryngology, Cilt / Volume 39, Sayi / Number 4, 2001



