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Özet

Amaç: Merkezimizde aç›k mastoidektomiyle birlikte tip III timpa-
noplasti yöntemiyle iflitme sistemine rekonstrüktif cerrahi uygulanan
hastalarda ameliyat öncesi ve sonras› iflitme fonksiyonlar› karfl›laflt›r›l-
m›flt›r.

Yöntem: Ocak 2005 ila 2009 aras› canal wall down mastoidektomi ile
birlikte tip III timpanoplasti ameliyat› ile kulak kemikçiklerine re-
konstrüktif cerrahi uygulanm›fl kronik süpüratif orta kulak iltihab›
olan toplam 46 hasta çal›flmaya al›nm›flt›r. Ameliyat öncesinde kulak
kemikçik zincirinin durumu, kemikçiklere uygulanan rekonstrüksiyon
yöntemleriyle birlikte rekonstrüksiyonda kullan›lan malzemeler,
üzengi kemi¤i üstyap›s›n›n varl›¤› kaydedilmifltir. Cerrahi sonras› or-
talama 6. aylarda saf ton odyometrisiyle hastalar›n ameliyat sonras›
iflitme duyusundaki kazan›mlar› de¤erlendirilmifltir.

Bulgular: Kat›l›mc›lar›n 18’i (%39) kad›n, 28’i (%61) erkekti. Otuz
hastada kolesteatomun kemik çat›ya, antruma, supratubal ç›kmaza ve
timpanik sinüse uzand›¤› görülmüfltür. On alt› olguda ise kolesteato-
mun mastoid kavite ve mezotimpanik alan› k›smen etkiledi¤i belirlen-
mifltir. Alt› hastada (13%) orta kulak mukozas›ndan kaynaklanan ve d›fl
kulak yoluna sarkan bir polipoid doku saptanm›flt›r. Ortalama hava-ke-
mik iflitme eflikleri aras›ndaki fark›n ameliyat öncesi 33.96 dB, ameliyat
sonras›nda ise 28.21 dB oldu¤u belirlenmifltir. Ameliyat öncesi ve son-
ras› odyolojik incelemeler hava-kemik aç›kl›¤› 25 dB’den daha az olan
olgular›n oranlar›n› s›ras›yla %26.1 ve %47.8 olarak belirlemifltir.

Sonuç: Canal wall down mastoidektomiyle birlikte tip III timpanop-
lasti ameliyat› kolesteatomlu hastal›klar› eradike etti¤i gibi iflitme
fonksiyonunun yeniden yap›land›r›lmas›na da olanak tan›maktad›r.

Anahtar sözcükler: Canal wall down mastoidektomi, tip III timpano-
plasti.

Abstract

Objective: Preoperative and postoperative hearing results were com-
pared in patients undergoing hearing reconstruction through open
mastoidectomy with type III tympanoplasty method in our center.

Methods: A total of 46 patients with chronic suppurative otitis
media, who had undergone ossicular chain reconstruction by type III
tympanoplasty with canal wall down mastoidectomy (CWDM) oper-
ation between January 2005 and 2009 were enrolled in the trial. The
preoperative status of ossicular chain, the reconstruction methods on
the ossicles, as well as the materials used in the reconstruction and the
presence of stapes superstructure were recorded. Postoperative hear-
ing gain of patients was evaluated by pure tone audiometry on an
average of 6th months following surgery.

Results: Among enrolled patients, 18 were females (39%) and 28
were males (61%). In 30 patients (65%), cholesteatoma was seen to
have extended to the attic, antrum, supratubal recess and sinus tym-
pani, while in 16 cases, cholesteatoma was determined to have partly
invaded the mastoid cavity and mesotympanum. A polypoid tissue,
arising from mucosa of middle ear and sagging into the external ear
canal was detected in 6 patients (13%). While the preoperative and
postoperative mean air-bone gaps were determined as 33.96 dB and
28.21dB, respectively. Preoperative and postoperative audiological
examinations revealed an air-bone gap of ≤25 dB in 26.1 and 47.8%
of the cases respectively. 

Conclusion: Type III tympanoplasty operation with canal wall down
mastoidectomy provides eradication of the disease with
cholesteatoma and enables reconstruction of hearing. 

Key words: Canal wall down mastoidectomy, type III tympanoplas-
ty.
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Chronic suppurative otitis media (CSOM) is a disease pro-
gressing with chronic inflammation of the middle ear cavity
and mastoid cells and it is characterized by persistent or
recurrent otorrhea and perforation of the tympanic mem-
brane. CSOM may be managed by medical and surgical
treatments. Two main surgical techniques used in the surgi-
cal treatment of CSOM may be stated as the open (canal
wall down mastoidectomy, CWDM) and closed (intact
canal wall mastoidectomy, ICWM) methods. The estab-
lished surgical approach in chronic otitis media cases with
diffuse cholesteatoma is the canal wall down mastoidectomy
technique.[1] Even though investigators propose various clin-
ical indications, the established consensus is to perform the
open method in extensive attic cholesteatoma, adhesive oti-
tis with cholesteatoma, recurrent cholesteatoma, unilateral
hearing loss, pediatric cholesteatoma cases and in patients
with extensive labyrinthine fistula, in addition to chronic
otitis with extensive cholesteatoma.[2] Surgeons performing
open mastoidectomy technique indicate that this method
enables easy visualization of the anterior and posterior
mesotympanum, reduces development of new retraction
pockets and provides improved post-surgical outcomes.[3]

While expectations associated with hearing were much
lower among patients who had undergone CWDM in the
past, successful application of new current tympanoplasty
and ossiculoplasty methods enable the reconstruction of
hearing with favorable hearing outcomes. 

The objective of this trial was to compare pre- and
postoperative hearing outcomes of patients who had
undergone hearing reconstruction by type III tym-
panoplasty with CWDM in our department.   

Materials and Methods
A total of 46 patients with CSOM who had undergone
ossicular reconstruction by type III tympanoplasty method
with CWDM between January 2005 and 2009 who had reg-
ularly attended check-up visits were enrolled in the trial. 

Preoperative status of the ossicular chain, reconstruc-
tion methods performed on the ossicles and materials used
in reconstruction, peri- and post-surgical complications (if
any), anatomical variations, dehiscence of the facial nerve
(if any) and presence of stapes superstructure were record-
ed. We used autograft ossicles for ossiculer reconstruction
in patients by reshaping incus or malleus without using
ready replacement materials like plastipore prosthesis.
Postoperative hearing gains evaluated by audiometric tests
were expressed as air-bone threshold and air-bone gap.
The first postoperative audiological check-up of the cases
was performed at the 6th (5-8) postoperative months.

Hearing thresholds during the audiometric examina-
tions were determined at 500, 1000, 2000 and 4000 Hz.
Pre- and postoperative speech reception thresholds were
implemented as per W-22 word list. 

Results
Among the enrolled patients, 18 were females (39%) and
28 were males (61%). The mean age of the patients under-
going CWDM was calculated as 33 (range: 8-61) years.
The operation had been performed on the right ear in 19
patients (41.3%) while 27 cases had been operated on the
left ear (58.7%). In 30 patients (65%), cholesteatoma was
found to be extending to the attic, antrum, supratubal
recess and sinus tympani, while in 16 cases, the
cholesteatoma was determined to partially invade the mas-
toid cavity and the mesotympanum. A polypoid tissue aris-
ing from the mucosa of the middle ear and sagging into
the external ear canal was found in 6 (13%) and dehiscence
of the facial nerve in 4 patients (8.7%), respectively.

The patients were classified into 4 groups based on the
air-bone gaps as detected on the preoperative pure voice
audiograms (Table 1).

Postoperative audiological examinations were per-
formed at the 6th (5-8) postoperative months. Hearing
results of the patients showed that the preoperative and
postoperative mean air-bone gaps were 33.96 and 28.22
dB, respectively. Preoperative and postoperative audiolog-
ical examinations determined an air-bone gap less than 25
dB in 26.1 and 47.8% of the cases, respectively (Table 1).

The rate of change in the postoperative air-bone gaps
of the patients has been presented in Table 2. Changes of
less than or equal to 5 dB were regarded as “no change”.
Values marked with (+) indicated hearing gain while (-)
indicated hearing loss.

The postoperative changes in the air conduction thresh-
olds of patients have been displayed in Table 3. Changes of
≤5 dB were regarded as “no change”. (+) Values marked
with (+) or (-) indicate hearing gain and hearing loss, respec-
tively.

Pre- and postoperative hearing results of the patients
were compared in terms of the presence (20 patients) or
absence (26 patients) of stapes superstructure.

In patients with intact stapes in whom reconstruction
was performed using cartilage and bone, the mean gains in
air-bone gap according to the type of material used were
determined as 1.7 dB and 8.8 dB, respectively.
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Discussion
Parallel to the increase in technical resources, a great
progress has been achieved in CSOM surgery in recent
years; however, surgery of CSOM with cholesteatoma is
still regarded as a debatable issue. CWDM is an alterna-

tive surgical treatment modality, primarily performed in
CSOM cases with cholesteatoma and it is being preferred
more frequently in current clinical practice. 

Defects of varying degrees may develop in the ossicu-
lar chains of CSOM patients with or without
cholesteatomas. Most frequently seen ossicular chain
defects in order of frequency may be stated as necrosis of
the long process of incus, loss of incus accompanied by
loss of stapes superstructure and loss of all ossicles except
the footplate of stapes.[2]

Due to favorable hearing results obtained in the postop-
erative period and low recurrence rates, CWDM has been
reported as the preferred approach in previous trials, espe-
cially in cases with diffuse cholesteatoma or in patients with
sclerotic mastoid where removal of the cholesteatoma is
problematic.[4-6] Moreover, it is regarded as the preferred
surgical method in pathological cases where a second-look
is considered. However, the second operation is rejected by
the patient, or it is not recommended in patients having dif-
ficulty in complying with check-up visits during the long-
term follow-up. It is preferred in the single hearing ear and
in patients with a poor general health status.[7] Not only the
eradication possibility is higher with ATT, rates recurrence
or development of residual cholesteatoma are decreased.[7]

In our study group, indications of CWDM were diffuse
cholesteatoma, adhesive otitis with cholesteatoma, recur-
rent cholesteatoma and the pediatric hearing problems. 

In type III tympanoplasty operation where the ossicu-
lar reconstruction is provided by various methods, in cases
with intact stapes or intact footplate, the graft is placed
over the stapes or on the reconstruction material. In cases
with intact stapes, ossiculoplasty methods may be imple-
mented, namely applications of Spandrel II prosthesis,
autograft or biocompatible ossicle, cartilage cap over the
stapes or partial ossicular replacement prosthesis (PORP).
In cases where only the footplate is intact, reconstruction
methods include total ossicular replacement prosthesis
(TORP) and placement of bone columella over the foot-
plate and cartilage of 0.5×0.5 cm diameter on top. In the
current trial, bone or cartilage cap was used in cases with
intact stapes and reconstruction with autograft bone col-
umella and bone or cartilage cap was utilized in cases with-
out stapes superstructure.

In ossicular reconstruction, the choice of the method
to be implemented is based on the presence of stapes
superstructure.[8] Hearing outcomes of reconstruction is
directly correlated with the amount of damage incurred on
the ossicular chain. In the series of Cook et al., the air-
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Air-bone gap Preoperative Postoperative 
air-bone gaps air-bone gaps 

n (%) n (%)

<15 dB 2 (4.35%) 7 (15.2%)

15-24 dB 10 (21.75%) 15 (32.6%)

25-34 dB 12 (26.10%) 10 (21.75%)

>35 dB 22 (47.80%) 14 (30.45%)

Total 46 (100.0%) 46 (100.0%)

Table 1. Classification of the patients according to preoperative and
postoperative air-bone gaps. 

Postoperative changes  n % 
in the air-bone gaps 

<(+) 10 dB 6 13

(+) 10-19 dB 14 30.45

(+) 20-29 dB 2 4.35

≥(+) 29 dB 3 6.5

No change 13 28.3

<(-) 10 dB 3 6.5

(-) 10-19 dB 4 8.7

(-) 20-29 dB 1 2.2

≥(-) 29 dB 0 0

Total 46 100

Table 2. Postoperative changes in the air-bone gaps of patients. 

Postoperative changes in  n % 
air conduction thresholds   

<(+) 10 dB 7 15.2

(+) 10-19 dB 8 17.4

(+) 20-29 dB 5 10.9

≥(+) 29 dB 3 6.5

No change 14 30.5

<(-) 10 dB 2 4.3

(-) 10-19 dB 4 8.7

(-) 20-29 dB 3 6.5

≥(-) 29 dB 0 0

Total 46 100

Table 3. Postoperative changes in the air conduction thresholds of
patients. 



bone gap was shown to have decreased to 20 dB in 69% of
the patients with intact stapes undergoing CWDM. In
cases with absent stapes, the corresponding rate of hearing
gain was observed in 30% of the cases.[9] On the contrary,
the respective rates were determined as 57% and 54% in
the case series of Shelton and Sheehy.[10] Kalc›o¤lu et al.
have evaluated 56 patients. The authors administered
ATT according to the results obtained in the postopera-
tive 3rd month and hearing gains of 17 dB and 5dB in
patients with or without stapes superstructure were
achieved.[7] We evaluated our patients in the postoperative
6th month and achieved hearing gains of 5.25 dB and 4.81
dB in patients with or without stapes ultrastructure. In our
trial, consistent with the literature, there were no signifi-
cant differences between cases with or without stapes
superstructure in terms of hearing gains; however, the
hearing outcomes were less favorable among cases with
absent stapes superstructure.

Aydar et al. performed type III tympanoplasty on 115
patients undergoing CWDM. TORP was used in 107 of
these cases, while autograft conchal or tragal cartilage was
utilized in 5 and autograft incus in 3 patients. In the same
trial, the success rate of the grafting was reported as 87.8%
(101 patients).[11] In the current trial, conchal or autograft
tragal cartilage was placed in 10 of 20 patients with intact
stapes and autograft cortical bone was used in 5 cases. In 5
patients, autograft incus was reshaped and placed over the
stapes head. In the remaining 26 patients, reshaped auto-
graft incus, malleus or cortical bone were placed on and
over the columella as conchal or tragal cartilage caps.
Furthermore, we did not encounter any graft failure in any
of our patients during the postoperative check-up visits.

Özdek et al. performed ATT on 15 of their 44 patients
who had undergone ossicle reconstruction and found the
postoperative air-bone gap less than 20 in 9 patients.[12]

Bayazit et al. performed CWDM in 43 cases with chronic
otitis media and showed that the air-bone gap decreased
up to 20 dB in 55.7% of their patients.[13] In our trial, the
postoperative air-bone gap decreased to ≤25 dB in 48% of
the cases. Moreover, the mean air-bone gap at the postop-
erative 3rd month was determined to decrease from 33.96
dB to 28.21 dB.

De Corso et al. performed CWDM in 142 patients in
the period between 1995 and 2002.[14] Preoperative mean
threshold for air conduction was reported as 50.97 dB,
while the mean threshold for bone conduction was indi-
cated as 22.14 dB. Following the operation, the mean
threshold for air conduction was determined as 37.62 dB

and the mean threshold for bone conduction was designat-
ed as 23.37 dB. In the same trial, air-bone gap decreased
from 28.83 to 13.94 dB, with a hearing gain of 14.89 dB.[14]

In the current trial, the mean value of the preoperative and
postoperative air conduction thresholds were determined
as 49.96 dB and 44.40 dB, respectively with a mean gain in
the air-bone gap of 5.56 dB.

Type III tympanoplasty yields variable results in ossic-
ular reconstructions. Factors like the status of the ossicles
and the severity of the pathological condition in the mid-
dle ear may play a role in the success of the operation. The
prosthesis placed between the graft and the stapes foot-
plate should have a certain weight and exert a pressure
with sufficient tension. The decision on the type of ossic-
ular reconstruction is finalized during the operation based
on the status of the middle ear and the ossicles. 

CWDM is a suitable and useful surgical treatment
method in chronic otitis cases with cholesteatoma, which
do not respond to conservative treatment approaches.
Since ossiculopathy may also be performed concurrently,
their hearing outcomes are quite favorable. In the current
trial, the best hearing gains were achieved by placement of
reshaped cortical bone or incus on the intact stapes. In
contrast, minimal hearing gains were observed among
patients operated by placing conchal or tragal cartilage
over the intact stapes. In cases with no stapes, hearing
results obtained in cases with autotorp material formed by
placement of cortical bone, incus or malleus on the foot-
plate covered by cartilage cap were similar to the hearing
results obtained in patients with intact stapes. 

Conclusion
In cases operated for cholesteatoma with an open tech-
nique, CWDM both provides eradication of the disease
with cholesteatoma and enables reconstruction of hearing.
The type III tympanoplasty method provides favorable
results in the reconstruction of hearing in ears with dam-
aged ossicles.
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