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SUMMARY 

Introduction: This study aims to share our tympanoplasty experiences in the geriatric population to determine the 
functional advantages of this procedure in this patient group. 

Material and Methods: This retrospective chart review included ten patients (>65 years of age) who underwent 
tympanoplasty. Tragal perichondrium was used as the grafting material in all patients. Hearing status was 
assessed using pure tone audiometry before and after the procedure, and graft success rate and functional 
outcomes of the procedure were analyzed. 

Results: The median age of the patients was 68 (range, 65–74) years. The graft was intact in all but one patient 
(graft success rate:90%). Pre and postoperative hearing thresholds were71.5±19.7and 59.2±22.8 dB and gap 
between air and bone conduction thresholds were 28.6±9.4 and 15.3±10.1 dB, respectively, indicating statistical 
significance (p<0.05).Furthermore, asignificant improvement in the postoperative bone conduction threshold was 
observed at 2 kHz (p<0.05). 

Conclusion: Tympanoplasty is a relatively safe and functional procedure in the geriatric population. Successful 
surgical outcomes can have a positive impact on the patients’ general health and social life. 

ÖZ 

Giriş: Bu çalışmada, geriatric populasyonda uygulanan timpanoplastinin fonksiyonel avantajlarını belirlemeyi ve 
bu konudaki deneyimlerimizi paylaşmayı amaçladık.  

Gereç ve Yöntem: Bu retrospektif çalışmaya timpanoplasti uygulanan 65 yaş ve üzeri on hasta dahil edilmiştir. 
Tüm hastalarda greft materyali olarak targal perikondriyum kullanılmıştır. Ameliyat öncesi ve sonrasında işitmenin 
değerlendirilmesinde saf ses odyometri kullanılmış olup, ayrıca greft başarısı ve cerrahinin fonksiyonel sonuçları 
da analiz edilmiştir. 
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Bulgular: Hastaların yaş ortalaması 68 (65-74) yıl idi. Biri (n:1) hariç tüm hastalarda postoperative greft intakttı 
(greft başarı oranı %90,9). Ameliyat öncesi /sonrası saf ses işitme eşikleri 71.5±19.7 ve 59.2±22.8 dB; hava/kemik 
yolu açıklığı 28.6±9.4 ve 15.3±10.1 dB olarak saptandı ve bu değerleri statistiksel olarak anlamlı idi (p<0.05). İlave 
olarak postoperatif dönemde 2 kHz’de kemik iletim eşiklerinde anlamlı bir iyileşme olduğu gözlendi (p < 0.05). 

Sonuç: Timpanoplasti geriatric popülasyonda uygulanabilen göreceli olarak güvenli ve fonksiyonel bir cerrahidir. 
Başarılı sonuçlar, yaşlıların genel sağlık durumlarında ve sosyal yaşamlarında olumlu etkilere sahiptir. 
 

INTRODUCTION 

Tympanoplasty (TP), which has been practiced 
since the early years of modern otology, comprises 
the basic motives of repairing the tympanic 
membrane (TM), eradicating middle ear disease, 
and reconstructing the sound delivery system from 
the TM to the inner ear fluids(1). Several factors 
affect the surgical outcomes of TP, such as the 
status of the middle ear mucosa, functional 
properties of the tuba auditiva, degree of aeration of 
the mastoid cavity, type of the grafting material, 
surgical technique, and patient’sage (2-4). Although 
various studies have revealed conflicting results 
regarding the effect of age on graft success rates,it 
is a well-established fact that aging influences body 
functions (5-7). As the individual ages, the 
prevalence of age-related hearing loss increases 
(8), resulting in the increasing number of patients 
needing hearing aids. 

The use of hearing aids in patients with chronic 
otitis media (COM) may increase the risk of 
recurrent middle ear infections and device 
problems; therefore, in geriatric patients with COM, 
closure of the TM may be essential to overcome 
these problems and improve their quality of life. 
However, the increased perioperative risk of 
anesthesia among geriatric patientsis a major 
concern for both surgeons and patients (9). 
Therefore, it is imporatnt to analyze existing 
comorbidities of patients before undergoing TP. 
Advances in medicine have resulted in quick 
decision making and less hesitancy regarding TP in 
geriatric patients with COM. This study aims to 
share our surgical and audiological experiences of 
TP in the geriatric population and discuss the social 
and physical effects of the procedure in light of the 
literature findings. 

MATERIAL AND METHODS 

This study was performed in accordance with the 
Helsinki Declaration of 1964and its later 
amendments or comparable ethical standards. The 
ethical committee of our institution has approved 
the study protocol. Ten (n:10) patients older than 65 

years of age who underwent TP between January 
01, 2008 and February 01, 2020 were included as 
the study population. We retrospectively reviewed 
the medical records of these patients and analyzed 
patient comorbidities. Patients with dementia, 
malignancy, mastoid ear disease, or adhesive otitis 
media as well as those with a history of ontological 
surgeries were excluded. Microscopic 
examinationof the TM before and after surgery was 
performed by the same physician. 
Perforationsobserved before the surgery were 
defined as “central dry perforation.” Postoperative 
follow-up was continued for at least 3 months. The 
findings obtained at the most recent examination 
were considered as the current situation of the TM. 
The presence of cholesteatoma was investigated 
via computed tomography and/or magnetic 
resonance imaging (contrast and diffusion 
restricted), and these patients were excluded from 
analysis. Preoperative and postoperative hearing 
thresholds were determined by pure tone 
audiometry using an AC 40 inter acoustic clinical 
audiometer (Assens, Denmark) at frequencies of 
0.5, 1, 2, and 4 kHz. 

Surgical Procedure 

The physicians who microscopically examined 
the TM performed TP using the postauricular 
approach under general anesthesia. The 
tympanomeatal flap was elevated and stretched 
to the middle ear by passing it under the annulus 
tympanicus. Ossicle unity and mobility were 
examined and reconstructed if necessary. Tragal 
cartilage perichondrium was harvested as a graft 
material. The middle ear was filled with sponge 
gel and the perichondrium was placed under the 
remnant TM and malleus. The lateral side of the 
TM was also supported with sponge gel followed 
by reposing the tympanomeatal flap and suturing 
the skin. 

Statistical Analysis 

The differences between preoperative and 
postoperative hearing thresholds were evaluated 
using the Wilcoxon rank test. Statistical analysis 
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was performed using SPSS 16.0 (IBM, USA). A 
P-value < 0.05 was considered statistically
significant.

RESULTS 

Patient demographics, comorbidities, and pre 
and postoperative otoscopic findings are 
presented in Table 1.The median age of patients 
was 68 (range,65–74)years. The median follow-
up time was 54 months (min 6 -max 144 months). 
During follow-up, reperforation was observed in 
only one patient with hypertension and diabetes 
mellitus. No other surgery-related complications 
were observed in any of the patients, ossicular 
chain was intact in all but one patient and the 
overall graft success rate was 90%. 

Preoperative median air conduction (AC) and 
mean bone conduction (BC) thresholds were 
71.5±19.7 and 59.2±22.8 dB, respectively. The 
mean postoperative AC hearing thresholds were 
statistically lower than the mean preoperative AC 
hearing thresholds at all frequencies (0.5, 1, 2, 
and 4 kHz) (p<0.05). Postoperative BC threshold 
significantly decreased at 2 kHz (p<0.05), 
whereas it was similar to preoperative BC 
thresholds at all other frequencies. The air bone 
gap (ABG) significantly improved from 28.6±9.4 
and 15.3±10.1 dB after surgery (p<0.05). 

DISCUSSION 

Our retrospective analysis of TP in the aging 
population revealed a graft success rate of 
90.9%, with statistically significant improvement 
in hearing. However, ABG closure was not 

satisfactory. The success of TP depends on 
several prognostic factors, including perforation 
size, the presence of sclerosis, the aeration of 
the middle ear, active inflammation, and the 
surgeons’ experience. Several studies have 
identified age as an influencing factor (2-6). 
However, Jolink et al. (7) have observed no 
differences between older and younger patients, 
and Aoyagi et al. (5) have found better 
postoperative AC and BC thresholds in younger 
patients, although ABG was similar between 
younger and older patients. 

Studies have observed that long-term chronic 
inflammation in the middle ear may lead to 
subclinical labyrinthitis, resulting in increased BC, 
and that there is a positive correlation between 
COM duration and BC thresholds (10,11). Aging 
and COM negatively affect hearing and, 
compared with an aging effect, patients with 
COM exhibit increased hearing impairment with 
time (12), warranting early treatment of COM 
(13). Two different studies (2,6) have noted a >10 
dB ABG in geriatric patients, which was similar to 
the results of our study.The aeration of the 
tympanic cavity and mastoid cells plays a key 
role in the hearing mechanism of the middle ear. 
Inadequate aeration was found to correlate with 
mucosal disease, leading to unsatisfactory 
hearing outcomes(14). Mastoid aeration were 
lowe rin geriatric patients than in younger patients 
(15), explaining the reason for insufficient 
postoperative ABG closure in the geriatric 
patients of our study. Furthermore, sclerosis in 
the middle ear may lead to ossicular chain failure, 
resulting in poor hearing outcomes (15).  

Table 1.The clinical features of the patients. 

Age Sex Comorbidity Perforation 
Type 

Tympanosclerosis Ossicle 
Damage 

Graft 
Success 

N:1 66 F HT Central - - + 

N:2 74 M HT;DM Central - - + 

N:3 65 M HT;HL Subtotal - - + 

N:4 65 F None Central - - + 

N:5 65 F HT;DM Central - - - 

N:6 69 M IHD Subtotal - - + 

N:7 69 F None Subtotal - - + 

N:8 71 M COPD Central - - + 

N:9 68 M None Central - + + 

N:10 66 F None Central - - + 

M: Male; F: Female; HT: Hypertansion; HL: Hyperlipidemia; DM: Diabetes Mellitus 
IHD: Ischemic Heart Disease; COPD: Chronic Obstructive Pulmonary Disease 
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Hearing aids may obstruct the ear canal and 
increase the humidity of the external ear canal 
and middle ear in patients with perforated TM, 
resulting in an increased risk of bacterial and 
fungal otitis externa (16). Therefore, TM repair 
may improve the quality of life of the geriatric 
population. To close the perforation, various 
grafting materials, such as fat, fascia, 
perichondrium, cartilage graft, have been used 
(6,17), with success rates ranging from75% to 
84% (2,6,7). Migirov et al.(17) have reported a 
success rate of 89% using fascia in geriatric 
tympanoplasty. In our study, only one case of 
reperforation was observed, and 87.5% of the 
perichondrium grafts were intact. In acadaver 
study, fascia was found to get stiffer, stronger, 
and more stable with age (18). Taken together, 
these findings indicate that perichondrium and 
fascia may function as strong grafting materials 
for geriatric TP; however, the flexibility of the 
fascia reduces with age (18), resulting in 
unsatisfactory postoperative hearing outcomes in 
geriatric patients. 

Geography and climate are other important 
aspects of our study. Our city resides near the 
seaside, and summer activities, such as 
swimming and sailing, were very common among 
our participants, necessitating optimum ear 
health, which was the principal motive for 

performing TP in five patients. Graft uptake was 
achieved in these five patients who reported 
enhanced social activities after surgery. Three 
patients reported the postopeative use of hearing 
aids in their operated ears. 

The present study has some limitations. This 
retrospective study comprises a small sample 
size, which was attributed to the poor interest in 
surgery among geriatric patients after 
preoperative awareness of the surgical risks. 
Geriatric patients reconsider surgery after 
learning about the risks related to anesthesia as 
well as the poor functional outcomes of TP. 
Furthermore, this study lacks a comparative 
analysis of various grafting materials to identify a 
suitable grafting material for geriatric patients. 

CONCLUSION 

Significantly high and acceptable graft success 
rates were identified after TP in geriatric patients; 
however, hearing outcomes were not 
satisfactory, Patient quality of life can be 
improved using TP and hearing aids, supporting 
TP as a successful and safe surgical treatment 
method in geriatric patients. 
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