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Chronic otitis media (COM) is an inflammatory process of
the mucoperiosteal lining of the middle ear space and mas-
toid. Infection of the middle ear has been a problem

encountered in the human race and is as old as humanity
itself.[1] The primary goals in the treatment of chronic ear
disease are to eradicate the disease, prevent recurrence,

Özet

Amaç: Sklerotik mastoid kemi¤e sahip hastalar›n tedavisinde masto-
idektomisiz tip 1 timpanoplastinin baflar›s›n› de¤erlendirmeyi amaçla-
d›k. 

Yöntem: Retrospektif olarak yap›lan bu çal›flmaya 2010-2012 y›llar›
aras›nda kronik otitis media tan›s› konarak mastoidektomisiz tip 1
timpanoplasti yap›lan 92 hasta al›nd›. Medikal tedavi sonras› kulak
ak›nt›lar› kesilen hastalara underlay teknikle kondroperikondrial greft
ile timpan membran rekonstrüksiyonu yap›ld›. 

Bulgular: Ortalama hava kemik yolu de¤erleri operasyon öncesi ve
sonras› de¤erlendirildi. 500, 1000, 2000, ve 4000 Hz frekanslar›nda
yap›lan odiyogramlarla hava kemik yolu aral›¤› hesapland›. Preopera-
tif dönemde ortalama hava kemik yolu de¤eri 23.47±4.95 dB iken bu
de¤er postoperatif dönemde 11.58±4.77 dB olarak hesapland›. 

Sonuç: Çal›flmam›zda sklerotik mastoid kemi¤e sahip hastalarda ya-
p›lacak olan tip 1 timpanoplasti operasyonunda iflitme kazanc› ve greft
baflar›s› tatmin edici düzeyde bulunmufltur. 

Anahtar sözcükler: Tip 1 timpanoplasti, mastoidektomi, kronik otitis
media.

Abstract

Objective: To evaluate success of tympanoplasty type 1 in the treat-
ment of patients with sclerotic mastoid bone. 

Methods: A retrospective study where 92 patients with non-
cholesteatomatous chronic suppurative otitis media were recruited dur-
ing the period of 2010 to 2012. Patients were managed medically and
after dryness of their perforations they were operated upon. Ninety-two
patients underwent type 1 tympanoplasty alone without cortical mas-
toidectomy. Underlay technique with chondroperichondrial graft was
performed for all patients.

Results: Mean air-bone gap values were estimated and compared. In
pre- and postoperative audiograms, air-bone gap values at 500, 1000,
2000 and 4000 Hz frequencies were determined. Pre- and postoper-
ative mean air-bone gap values of the patients were 23.47±4.95 and
11.58±4.77 dB, respectively. 

Conclusion: Our study emphasizes the fact that overall satisfactory
hearing outcome with adequate air-bone closure can be achieved irre-
spective of cortical mastoidectomy in the surgical treatment of non-
complicated chronic ear diseases. 
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restore optimal hearing and maintain a dry ear. The two
major treatment options used to accomplish these goals
are canal wall-up (CWU) and canal wall-down (CWD)
mastoidectomies. In general, the CWU procedure is
designed to maintain the normal anatomic contours of the
mastoid cavity and preserve the anatomy of the posterior
canal wall.[2]

Even though, mastoidectomy performed concomitant-
ly with tympanoplasty procedures in COM patients with
perforated tympanic membrane is still frequently used, in
recent years it has become a debatable issue. Studies advo-
cating the necessity of mastoidectomy have either recom-
mended mastoidectomy in all dry and suppurative
COM[3,4] or opinions are in favour of performing mas-
toidectomy only for suppurative COM.[5–7] Besides, some
authors are against mastoidectomy in both dry and suppu-
rative COM without cholesteatoma.[8,9]

In this study, we have retrospectively investigated the
patients diagnosed as chronic otitis media without
cholesteatomas, but with radiologically detected sclerotic
mastoid who had undergone tympanoplasty without mas-
toidectomy. We have tried to compare pre- and postoper-
ative anatomic and functional outcomes.

Materials and Methods
In the present study, 92 cases who had had type 1 tym-
panoplasty without mastoidectomy between 2010 and
2012 were retrospectively analyzed. Patients older than 14
years of age with tympanic membrane perforation, sclerot-
ic mastoid cells as detected on temporal bone CT, without
any  ossicular abnormalities and aural discharge for at least
3 months were included in the study. 

Inclusion criteria for the study were: (1) age >14-years,
(2) dry perforation and at least for three month “dry and
quiescent ears”, (3) central or subtotal perforation, (4)
presence of a sclerotic mastoid bone. Exclusion criteria for
the study were: (1) age <14-years, (2) wet ear, (3) margin-
al or attic perforation, (4) cholesteatomatous ear, (5) asso-
ciated systemic disease, (6) previous mastoid operation. 

Detailed medical history was obtained from all patients
including onset, course and duration of the disease, associ-
ated symptoms, previous medications and operations or
trauma. Patients were subjected to full otological examina-
tions so as to exclude scar of the previous operation and
evaluate tympanic membrane and middle ear mucosa.
Besides, tuning fork tests, nasal and oral examinations
were performed to exclude predisposing factors as allergy

or causes of recurrences. All patients were subjected to
preoperative pure tone audiometry tests which were
repeated at postoperative 3rd  month. Routine preopera-
tive lab tests were done for all patients. Patients were eval-
uated at postoperative 12th  month with audiograms to
determine the actual state of the tympanic membrane graft
and level of hearing. All cases were operated by a single
surgeon (R.D.) under general anesthesia. 

As a standard procedure, via endaural approach, tym-
panomeatal flap was elevated to expose ossicular system
and aditus up to mastoid antrum. Since any pathological
tissue was not detected in this region, boomerang shaped
chondoperichondrial graft was used for underlay grafting.

Amoxicillin clavulanic acid tablets (1 g x 2/day) were
prescribed for all patients. The first postoperative visit was
on the 10th day, during which the ear dressing, packing
and skin sutures were removed. After removal of the dress-
ing, the patient was instructed to keep their ears dry.
Rifampicin SV solution was applied by the patients to the
postauricular incision site twice a day for 1 week. The sec-
ond follow-up visit was planned for 3–4 weeks later.
Thereafter, the patients were monitored at postoperative
3rd month until the graft take could be evaluated using
comparative postoperative audiograms. 

All patients were compared as for pre- and postopera-
tive state of graft take, graft retraction and air bone gap
values. Data were evaluated using Microsoft Office Excel
2010 (Microsoft Comp. Chicago, IL, USA) and Statistical
Package for Social Sciences 16.0 for Windows (SPSS Inc.,
Chicago, IL, USA). p<0.05 was accepted as a statistically
significance level.

Results
All of the operated 92 patients (male, n=34 and female,
n=58) were retrospectively analyzed. The patients aged
between 16–48 years with a mean age of 27.6±5.65 years.
The patients were followed up for 21.5 months. 

At postoperative 3rd, 6th, 9th and 12th months, med-
ical files of the patients were reviewed and reperforations
were detected in 9 (9.8%) of 92 patients and closure of the
perforations was noted in 83 (90.2%) patients. 

Hearing test results: Mean air-bone gap (ABG) values
were estimated and compared. In pre- and postoperative
audiograms, air-bone gap values at 500, 1000, 2000 and
4000 Hz frequencies were determined. During preoperative
period mean ABG value of the patients was 23.47±4.95 dB. 
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During postoperative period, mean ABG value of the
patients was 11.58±4.77 dB (Fig. 1). Pre- and postopera-
tive evaluations of patients revealed that tympanoplasty
without mastoidectomy procedures provided significant
improvements in hearing functions. Pre- and postopera-
tive audiogram results of patients were statistically signif-
icant (p<0.0001). However postoperative ABG values
were significantly better than preoperative values in all
patients (preoperative ABG p=0.023, postoperative ABG
p=0.037).

Graft retraction was observed in five of 92 patients
(5.4%) at postoperative 1st year. The graft retractions
were localized at central zone in 2 and at posterosuperior
zone in 3 patients, while only 2 (3.8%) graft retractions
were observed at central zone in Group B. All retractions
were grade 1 according to Sade classification. 

Discussion
Mastoidectomy was first described by Louis Petit in the
1700s, although the concept did not gain wider acceptance
until 1958, when the cortical mastoidectomy was popular-
ized by William House. This procedure attempted to
avoid the common problems seen with radical mastoidec-
tomy.[10]

Type 1 tympanoplasty is an operative procedure, in
which the reconstructive procedure is limited to the repair
of the tympanic membrane perforation. There are a num-
ber of studies in the literature highlighting the advantages
and disadvantages of performing mastoidectomy in the
surgical treatment of mucosal type chronic otitis media.

Our study emphasizes the fact that overall satisfactory
hearing outcome with adequate air-bone closure can be
achieved irrespective of cortical mastoidectomy. Pre- and
postoperative A-B gaps were detected as 23.47±4.951 dB
and 11.58±4.765 dB, respectively.

In the surgical treatment of COM especially in non-
cholesteatomatous cases mastoidectomy is not always a
necessary intervention.[9] Sheehy recommended simple
cortical mastoidectomy in all tympanoplasty operations as
a routine procedure.[3] Tos also recommended mastoidec-
tomy for draining ears, but also indicated that they could
not always achieve improved outcomes.[6] Despite these
expert opinions, many other authors have thought that
mastoidectomy should be added to tympanoplasty to
increase the chance of graft success in cases with chronic
cases with suppurative ears who were undergoing revision
surgery.[11] The most important justification for mas-

toidectomy is that this operation would provide better
drainage of the middle ear effusion and opening mastoid
air cells would increase aeration which all would facilitate
regression of the disease.[12] Toros et al. evaluated tym-
panoplasty with or without mastoidectomy performed in
patients with sclerotic mastoid bone, as for hearing results
and graft success and could not find any statistically signif-
icant difference between both groups. They indicated that
simple mastoidectomy is an effective intervention in
establishing repneumatization of the sclerotic mastoid
cells and eradication of infection within mastoid bones.
However, they also asserted that especially in cases sched-
uled for only myringoplasty, its added benefits, potential
risks and cost-effectiveness should be meticulously evalu-
ated.[13]

In our clinics, we routinely obtain temporal bone CTs
for all patients with detected COM for the last 20
months. We perform tympanomastoidectomy through an
postauricular approach in cases with available computed
tomographic evidence favouring cholesteatoma in the
middle ear or mastoid bone. However, in cases with scle-
rosing and/or pneumatized mastoid bone, we perform
tympanoplasty via endaural route. In these cases, postero-
superior wall is curetted to expose aditus up to mastoid
antrum and ossicular system. In the presence of abnormal
tissue (granulation, epithelium and polyp) in the aditus,
anterior atticoantrostomy is performed to get rid of these
tissues.

Fig. 1. Air-bone gap in dB pre- and postoperatively.
d
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Mc Grew et al. could not find any statistically signifi-
cant difference between patients who had undergone tym-
panoplasty with or without mastoidectomy as for success
rates of grafting and auditory outcomes.[4] Balyan et al.
reported that in cases with non-cholesteatomatous COM,
mastoidectomy as an adjunct to tympanoplasty has no
effect on success rates of closure of tympanic perforation
and functional hearing outcomes, not mentioning extra
burden and risk it incurs.[14] Mishiro et al. disclosed
midterm and long-term follow-up results of the patients
who had undergone tympanoplasty with or without mas-
toidectomy and could not find any difference between
hearing outcomes and graft success rates. Besides, they
indicated that in cases with non-cholesteatomatous chron-
ic otitis media and tympanic membrane perforation, mas-
toidectomy could not be performed and in infected ears
caution should be instituted. They also reported that tym-
panoplasty without mastoidectomy could be performed
under local anesthesia which might be preferred especial-
ly in the elderly and patients with medical complica-
tions.[15] In this study also the risks caused by mastoidecto-
my were reported. As far as we know, sensorineural hear-
ing loss may occur because of drill trauma, secondary
meningitis may develop because of dura mater trauma at
tegmen tympani zone, massive bleeding may be served due
to sigmoid sinus trauma and facial nerve injury may occur
during mastoidectomy. 

In our study, we evaluated patients with sclerotic mas-
toid bone who had undergone tympanoplasty  type 1 with-
out mastoidectomy. We have not detected any statistically
significant difference between pre- and postoperative
hearing outcomes. Closure of tympanic membrane perfo-
ration was performed at the end the first year and reperfo-
rations were in 9.8% (n=9) of the patients who had not
undergone mastoidectomy.

Mane et al. reported graft take rate as 96%, with no
retraction pockets or displaced grafts observed during fol-
low-up in their series of 14 patients.[16] In our study we
observed five cases of retractions (5.4%) within the 1st
postoperative year. The retractions were at central zone in
2 and at posterosuperior zone in 3 of 92 patients. All
retractions were grade 1 according to Sade classification.[17]

As limitations of our study, all the patients included in
the study had dry ears and we could not evaluate the
eustachian function of the patients. Longer follow-up
period would have added value to the present study. 

In conclusion, in cases without cholesteatoma who are
scheduled for tympanoplasty, mastoidectomy does not
create statistically significant differences regarding graft
success and postoperative hearing outcomes, on the con-
trary it prolongs operative times in addition to its risks and
financial burden. 

Conclusion
Our study emphasizes the fact that overall satisfactory hear-
ing outcome with adequate air-bone closure can be
achieved irrespective of cortical mastoidectomy in the sur-
gical treatment of chronic ear disease. When considering
the addition of a mastoidectomy to a type 1 tympanoplasty,
the performing surgeon should consider not only the
potential added benefit but also potential risks and costs to
the patient. 
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