
Kamil Gökçe TULACI, MD; Erhan ARSLAN, MD; Hasan ÇANAKÇI, MD; Tugba TULACI, MD; Ceyhun CENGİZ, MD; 
Haşmet YAZICI, MD; 
Predictors Of Postoperatıve Hearing Outcomes After Endoscopic Stapedotomy Surgery For Otosclerosis 

KBB-Forum
2020;19(4)

www.KBB-Forum.net

 

 363

CLINICAL STUDY 
 

PREDICTORS OF POSTOPERATIVE HEARING OUTCOMES AFTER 
ENDOSCOPIC STAPEDOTOMY SURGERY FOR OTOSCLEROSIS 

 

Kamil Gökçe TULACI 1 , MD; Erhan ARSLAN 1 , MD; Hasan ÇANAKÇI 1 , MD; Tugba 

TULACI 2 , MD; Ceyhun CENGİZ 3 , MD; Haşmet YAZICI 1, MD;  
 

1Balıkesir Üniversitesi Tıp Fakültesi, Kulak Burun Boğaz ve Baş Boyun Cerrahisi Anabilim Dalı, Balıkesir, Turkey 2Balıkesir 
Atatürk Şehir Hastanesi, Kulak Burun Boğaz ve Baş Boyun Cerrahisi Kliniği, Balıkesir, Turkey 3Bozok Üniversitesi Tıp 

Fakültesi, Kulak Burun Boğaz ve Baş boyun Cerrahisi Anabilim Dalı, Yozgat, Turkey 
 

SUMMARY 
Aim: To investigate predictors of postoperative hearing outcomes in endoscopic stapedotomy. 
Methods: Patients who underwent endoscopic stapedotomy for otosclerosis and met the inclusion criteria were included in this 

retrospective study. 
Patients were divided into two groups according to postoperative functional success. Group 1 included patients whose postoperative air 

bone gap (ABG) was ≤10 dB, and Group 2 included patients whose postoperative ABG was >10 dB. 
Logistic regression analysis were used to evaluate possible factors affecting postoperative hearing outcomes and receiver operating 

characteristics (ROC) analysis were used to identify the best cut-off threshold for predicting functional success. 
Results: In both groups, statistically significant improvement was observed in mean air conduction (AC) threshold and mean ABG 

values after operation ( AC Group1: p<0.001, Group 2: p=0.023, ABG group1: p<0.001, group 2: p=0.002). 
Group 1's mean preoperative ABG and preoperative AC thresholds were significantly lower than those of Group 2 (p<0.001 and 

p<0.001, respectively). 
Preoperative AC thresholds and preoperative ABGs were found to be significant predictors of functional success. For AC: The area 

under the curve (AUC) = 0.913, 95% confidence interval (CI): 0.823-1.000, p < 0.001, and for ABG: AUC = 0.890, 95% CI: 0.753-1.000, p 
< 0.001. 

The best cut-off thresholds in predicting the functional success of the operation were found to be 47.5 dB and 32.0 dB respectively for 
preoperative AC and preoperative ABG. 

Conclusion: Lower preoperative ABGs and lower AC thresholds were found to be independent predictors of successful hearing 
outcomes for endoscopic stapedotomy. 
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OTOSKLEROZ HASTALARINDA ENDOSKOPİK STAPEDOTOMİ CERRAHİSİNDE BAŞARIYI ETKİLEYEN 

FAKTÖRLERİN DEĞERLENDİRİLMESİ 
ÖZET 
Amaç: Endoskopik stapedotomide postoperatif işitme sonuçlarının prediktörlerini araştırmaktır. 
Yöntem: Bu retrospektif çalışmaya otoskleroz nedeniyle endoskopik stepedotomi yapılan ve dahil edilme kriterlerini sağlayan hastalar 

dahil edilmiştir. Hastalar postoperatif fonksiyonel başarıya göre iki gruba ayrıldı. Grup 1'e ameliyat sonrası hava kemik aralığı (HKA) ≤ 10 
dB olan hastalar, Grup 2'ye ise ameliyat sonrası HKA'sı > 10 dB olan hastalar dahil edildi. 

Cerrahi sonrası işitme sonuçlarını etkileyen olası faktörlerin değerlendirilmesi için lojistik regresyon analizi, fonksiyonel başarıyı 
tahmin etmek için en iyi kesme (cut off) noktalarının belirlenmesi için ise alıcı işlem karakteristiği eğrisi (ROC) analizi kullanıldı. 

Bulgular: Her iki grupta da operasyon sonrasında hava yolu (HY) işitme eşiklerinde ve HKA ortalamalarında istatistiksel olarak anlamlı 
iyileşme gözlendi (HY Grup 1: p <0,001, Grup 2: p = 0,023, HKA Grup 1: p <0,001, Grup 2: p = 0.002). 

Grup 1 in ortalama preoperatif HKA değerleri ve preoperatif HY işitme eşikleri grup 2 den istatistiksel olarak anlamlı derecede daha 
düşük idi (sırasıyla p <0,001 ve p <0,001). 

Preoperatif HY eşikleri ve preoperatif HKA endoskopik stapedotominin fonksiyonel başarısı için prediktif faktör olarak saptandı (HY 
için: Eğri altındaki alan (AUC) = 0,913, % 95 güven aralığı (CI): 0,823-1,000, p <0,001 ve HKA için: AUC = 0,890,% 95 CI: 0,753-1,000, p 
<0,001). 

Operasyonun fonksiyonel başarısını öngörmede en iyi kesim noktası, preoperatif HY ve HKA için sırasıyla 47,5 dB ve 32,0 dB olarak 
bulundu. 

Sonuç: Ameliyat öncesi düşük HKA ve düşük HY işitme eşikleri, endoskopik stapedotomi için başarılı işitme sonuçlarının bağımsız 
prediktif faktörleri olarak bulunmuştur. 
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INTRODUCTION 

Otosclerosis is a unique disease affecting 
the otic capsule and middle ear bones, 
characterized by abnormal bone resorption and 
deposits in foci. Its histological incidence is 
approximately 10%, while its clinical incidence 
is about 1% 1,2. 

The most common site of involvement is 
the fissula ante fenestram, which is a small cleft 
just adjacent to the oval window, and the most 
common clinical finding is conductive hearing 
loss (CHL) 3,4. In cases where the endosteum of 
the cochlea is involved, with advanced pathology 
and increased otoslerotic plaques, mixed type or 
sensorineural hearing loss (SNHL) may occur as 
well. 

Historically, the most widely accepted 
surgical treatment for otosclerosis was 
microscopic stapes surgery 5-7. 

However, with the advent of new 
techniques involving endoscopes in otological 
surgery, the endoscopic method is now often 
preferred in stapes surgery due to its advantage 
in visualizing the oval window niche, stapes, 
facial nerve and other anatomic structures in the 
middle ear. Endoscopic stapes surgery is reported 
to be a safe procedure with low risk of peri or 
postoperative complications. 

Irrespective of the surgical method used, 
understanding the predictors of postoperative 
hearing outcomes is beneficial for identifying the 
best candidates for stapes surgery, determining 
the best treatment option and predicting the 
surgical success rate 8,9. 

We reviewed studies on otosclerosis 
surgery and found that most of them focused on 
the efficacy of surgical treatment and 
comparison between surgical treatment methods 
(stapedectomy or stapedotomy, endoscopic or 
microscopic) 10-12. 

To our knowledge, there is no previous 
study on predictors of postoperative hearing 
outcomes from surgery done with the endoscopic 
stapedotomy technique. 

The aim of this study is to investigate 
whether the demographic characteristics and 

preoperative audiological values of the patients 
are predictors of postoperative hearing outcomes 
of endoscopic stapedotomy surgery. 

MATERIAL and METHODS 

The present study was carried out 
retrospectively at a territory reference center 
upon the approval of local ethics committee 
(approval number: 2020/74) in accordance with 
the principles of the Helsinki Declaration. 

We included information from patients 
meeting these inclusion criteria: between the 
ages of 18-65 with a presumable diagnosis of 
clinical otosclerosis from audiologic and 
radiological findings (i.e., normal external ear 
canal and normal otoscopic examination results, 
otherwise unexplained CHL, no stapes reflex and 
no history of ear infection) who underwent 
explorative tympanatomy and subsequently 
endoscopic stapedotomy surgery. 

We excluded patients who had undergone 
stapes surgery previously, had ossicular chain 
anomalies, who had incus and malleus fixation 
and tympanosclerosis, those who underwent 
operation with microscopic techniques from the 
outset or intraoperatively, and patients whose 
audiological and demographic data were lacking. 

Demographic information on the patients, 
preoperative and postoperative audiological 
examination results, operation notes and 
postoperative clinical information and findings 
were accessed from the medical records of 
patients meeting the above criteria. All patients 
were informed of the study and gave their 
informed consent before the analysis. 

Surgical method 

All operations were performed under 
general anesthesia. All surgical procedures were 
carried out transcanally by the same surgeon 
endoscopically using a 3 mm diameter and 14 
cm long 0° and 30° rigid Hopkins II Telescope 
(Karl Storz, Tuttlingen, Germany). 

After lidocaine 2% with epinephrine 
1.25:100.000 was infiltrated locally to the 
external ear canal, the tympanomeatal flap was 
elevated to reach the middle ear cavity. If the 
visibility of structures was poor, the posterior 
superior part of the external ear canal was 



Kamil Gökçe TULACI, MD; Erhan ARSLAN, MD; Hasan ÇANAKÇI, MD; Tugba TULACI, MD; Ceyhun CENGİZ, MD; 
Haşmet YAZICI, MD; 
Predictors Of Postoperatıve Hearing Outcomes After Endoscopic Stapedotomy Surgery For Otosclerosis 

KBB-Forum
2020;19(4)

www.KBB-Forum.net

 

 365

excised using a micro drill or curette for 
adequate visualization. With the help of a blunt 
pick, it was confirmed that the stapes was 
immobile and there was no movement in the 
round window membrane with pressure. The 
mobility of the malleus, incus and 
incudomalleolar joint were checked. The stapes 
tendon was dissected and the incudostapedial 
joint was separated. The posterior and anterior 
crura of the stapes were fractured and the stapes 
suprastructure was removed. Then the footplate 
was perforated with a manual perforator and 
microfenestration was performed with a thin 
curved pick. Fluoroplastic Causse loop piston 
(Medtronic Xomed Jacksonville, FL) was used 
in all cases. The size of the teflon-piston 
prosthesis was 0.6 mm in diameter and the 
length of the teflon-piston was calculated 0.25 
mm longer than the distance from underside of 
incus to footplate, resulted in 3.75 to 4.75 mm. 
The piston movement was checked and 
confirmed. It was supported by gelfoam, and 
then the tympanomeatal flap was replaced. 

Audiological evaluation 

For the analyses in this study, the results 
of patients" audiometric investigations done 
prior to and 6 months after the operation were 
used. 

The mean air conduction (AC) thresholds 
and bone conduction (BC) thresholds were 
calculated by averaging the values at four 
frequencies: 500 Hz, 1000 Hz, 2000 Hz and 
4000 Hz. Air-bone gap (ABG) was calculated as 
the mean difference between the AC and BC 
thresholds at these frequencies. 

A successful hearing outcome was 
defined as a postoperative ABG ≤10 dB 5,8,9. 

Patients were divided into two groups 
according to postoperative functional success. 
Group 1 included patients whose postoperative 
ABG was ≤10 dB, while Group 2 included 
patients whose postoperative ABG was >10 dB. 

The sex and age of patients, side of the 
operated ear (right/left), laterality of otosclerosis 
(bilateral or unilateral), preoperative AC 
thresholds, BC thresholds, ABG values and 
floating footplate complication occurring during 
the operation were investigated as probable 

predictive factors that could influence the 
functional success of the operation. 

Statistical analysis 

Data analysis was performed with IBM 
SPSS Statistics software version 17.0 (IBM 
Corporation, Armonk, NY, USA). The Shapiro-
Wilk test was used to determine if the continuous 
variables followed normal distributions. The 
Levene test was used to examine the assumption 
of homogeneity of variances. Descriptive 
statistics for continuous variables were expressed 
as mean ± SD. The number of cases and 
percentages were used for categorical data. For 
the differences in continuous variables where the 
parametrical test assumptions were met, groups 
were compared with a Student's t test; otherwise 
the Mann Whitney U test was performed. 
Categorical data were analyzed with Fisher's 
exact or Continuity corrected χ2 test where 
applicable. The Wilcoxon sign rank test was 
used to determine if differences between pre- 
and post-operative clinical measurements within 
groups were statistically significant or not. The 
optimal cut-off points of pre-operative clinical 
measurements (i.e., AC and ABG) to determine 
functional success were tested with receiver 
operating characteristic (ROC) analysis for the 
maximum sum of sensitivity and specificity for 
the significance test. Sensitivity, specificity, and 
positive and negative predicted values for AC 
and ABG were also calculated. Univariate 
logistic regression analyses were used to 
determine the associations between clinical 
measurements and functional success. Odds 
ratios and 95% confidence intervals for each 
independent variable were also calculated. 
Whether the statistically significant effects of 
clinical measurements on functional success 
remained or not was investigated by multiple 
logistic regression analyses after adjustment for 
age and sex. A p value less than 0.05 was 
considered as statistically significant. 

RESULTS 

Thirty-six patients were included in the 
study. The demographic and clinical features of 
the patients are shown in Table 1. 

Among the 36 patients, the postoperative 
mean AC thresholds (30.40 ± 16.77 dB) and the 
postoperative mean ABG values (13.20 ± 
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9.03dB) were significantly better than 
preoperative mean AC thresholds (48.20 ± 8.49 
dB, p < 0.001) and the preoperative mean ABG 
values (31.90 ± 8.11dB, p < 0.001), respectively. 

There was no significant difference 
between mean preoperative and postoperative 
BC thresholds of the patients included in this 
study (17.1 ± 4.18 dB vs. 17.0 ± 9.99 dB, p = 
0.105). 

The mean hearing gain of the patients 
included in this study was 18.7 ± 7.79 dB. Of the 
36 patients included in the study, 23 (63.8%) had 
a postoperative ABG value ≤10 dB and they 
were included in Group 1, while 13 (36.2%) had 
a postoperative ABG of >10 dB so they were 
included in Group 2. 

There were no statistically significant 
differences between the two groups in terms of 
age, sex, affected side and localization (p > 
0.05). As seen in Table 1, floating footplate 
complication was significantly higher in Group 2 
than Group 1. 

Table 2 lists preoperative and 
postoperative mean AC and BC thresholds and 
ABG values. 

As seen in Table 2, statistically 
significant improvement in mean AC threshold 
and mean ABG values was observed in both 
groups after surgery. 

Table 2 also shows that when the two 
groups were compared with each other with 
respect to preoperative audiological values, 
Group 1's mean preoperative ABG and 
preoperative AC thresholds were significantly 
lower than those of Group 2. 

When univariate analyses were 
performed to determine if the possible factors 
thought to be influential on operation success 
had statistically significant effects, significant 
differences were found between the two groups 
in terms of preoperative AC thresholds, 
preoperative ABG and floating footplate 
complication rates, respectively: p < 0.001, p < 
0.001, p = 0.040 (Table 1, Table 2). 

We investigated if preoperative AC 
threshold and preoperative ABG were significant 
predictors of functional success by calculating 

the area under the receiver operating 
characteristics (ROC) curve (AUC) and 95% 
confidence intervals (CI); they were indeed 
found to be statistically significant predictors, as 
shown in Table 3. (Figure 1) 

The best cut-off value in predicting 
functional success of surgery was investigated 
with ROC analysis and this value was found to 
be 47.5 dB for preoperative AC and 32.0 dB for 
preoperative ABG. (Table 3) 

The effect of preoperative AC threshold 
and preoperative ABG on the functional success 
of the operation was evaluated with univariate 
logistic regression analysis: 

As seen in Table 4, each 1 dB increase in 
the AC threshold and ABG before surgery was 
found to increase the likelihood of functional 
failure of the operation. 

The effects of preoperative AC and 
preoperative ABG on sucess remained after 
adjustment for age and sex in multiple logistic 
regression analyses. 

According to the results of univariate 
logistic regression analysis shown in Table 4, the 
probability of functional failure after the 
operation was significantly higher in patients 
whose preoperative AC value was over 47.5 dB 
than those whose AC value was below this 
figure. The statistically significant effect 
continued after adjustment for age and sex. 

According to the results of the univariate 
logistic regression analysis, the probability of 
functional failure after surgery was significantly 
higher in cases where the patient's preoperative 
ABG value was over 32.0 dB than those whose 
ABG value was below 32.0 dB. After controlling 
for age and sex, the statistically significant effect 
remained. 

At their 6-month follow up, 1 patient had 
total SNHL and vertigo. This patient had another 
surgery to remove the piston and obliterate the 
oval window with fat. No other patients had 
major complications. In three patients, 
perforation occurred in the tympanic membrane 
and it was repaired intraoperatively. 
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Table 1. Demographic and clinical characteristics of groups 

 Group 1 

(n = 23) 

Group 2 

(n = 13) 

p-value Overall 

(n = 36) 

Age (years) 41.8 ± 6.7 42.9 ± 8.2 0.666† 42.2 ± 7.2 

Sex   0.720‡  

Male 7 (30.4%) 5 (38.5%)  12 (33.3%) 

Female 16 (69.6%) 8 (61.5%)  24 (66.7%) 

Side   >0.999¶  

Right 12 (52.2%) 7 (53.8%)  19 (52.8%) 

Left 11 (47.8%) 6 (46.2%)  17 (47.2%) 

Laterality   >0.999¶  

Unilateral 11 (47.8%) 7 (53.8%)  18 (50.0%) 

Bilateral 12 (52.2%) 6 (46.2%)  18 (50.0%) 

Floating footplate complication 0 (0.0%) 3 (23.1%) 0.040‡ 3 (8.3%) 

† Student’s t test, ‡ Fisher’s exact test, ¶ Continuity corrected χ2 test. p values reflect comparisons 
between Group 1 and Group 2. 
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Table 2. Preoperative and postoperative audiometric measurements of groups 

 Preoperative Postoperative p-value† Change 

AC thresholds (dB)     

Group 1 44.00 ± 6.01 24.00 ± 3.86 <0.001 −20.00 ± 5.46 

Group 2 55.60 ± 7.11 41.60 ± 24.04 0.023 −14.00 ± 24.55 

p-value ‡ <0.001 <0.001 - 0.397 

BC thresholds (dB)     

Group 1 16.80 ± 3.57 15.6 ± 3.94 0.069 −1.20 ± 3.06 

Group 2 17.60 ± 5.22 19.6 ± 15.86 0.484 2.00 ± 16.38 

p-value‡ 0.721 0.673 - 0.845 

ABG (dB)     

Group 1 27.70 ± 2.99 8.50 ± 1.93 <0.001 −19.20 ± 3.89 

Group 2 39.40 ± 8.96 21.50 ± 10.70 0.002 −17.90 ± 12.2 

p-value‡ <0.001 <0.001 - 0.745 

Data expressed as mean ± SD, †Intra-group comparisons, Wilcoxon sign rank test, ‡Between group 
comparisons, Mann Whitney U test. ABG: air-bone gap, AC: air conduction, BC: bone conduction, dB: 
decibel 
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Table 3. The area under the ROC curve for preoperative air conduction (AC) and air bone gap (ABG) 
measurements in distinguishing Groups 1 and 2, the best cut-off points and the diagnostic performance 
indicators at these points. 
 
  Pre-op AC Pre-op ABG 

Area under the curve  0.913 0.890 

%95 Confidence Interval  0.823–1.000 0.753–1.000 

p-value  <0.001 <0.001 

Best cut off threshold  >47.5 dB >32 dB 

Sensitivity TP/(TP+FN) 12/13 (92.3%) 11/13 (84.6%) 

Specifity TN/(TN+FP) 18/23 (78.3%) 22/23 (95.7%) 

PTD TP/(TP+FP) 12/17 (70.6%) 11/12 (91.7%) 

NTD TN/(FN+TN) 18/19 (94.7%) 22/24 (91.7%) 

Accuracy (TP+TN)/(N) 30/36 (83.3%) 33/36 (91.7%) 

TP: True positive, FN: False negative, TN: True negative, FP: False positive, N: Number of total cases, 
PPV: Positive predictive value, NPV: Negative predictive value. 
ABG: air-bone gap, AC: air conduction, dB: decibel, Pre-op: preoperative 
 
 
 
Table 4. Findings of logistic regression analysis regarding pre-operative AC and ABG measurements in 
distinguishing groups. 

Univariate Multivariate  

Odds ratio (95% Confidence 

Interval)1 

p-

value 

Odds ratio (95% 

Confidence Interval)2 

p-value 

Pre-op AC 1.391 (1.124–1.721) 0.002 1.479 (1.151–1.900) 0.002 

Pre-op AC 

 >47.5 dB 

43.200 (4.473–417.265) <0.001 80.261 (5.464–1179.022) <0.001 

Pre-op ABG 1.552 (1.133–2.124) 0.006 1.540 (1.130–2.100) 0.006 

Pre-op ABG >32 

dB 

121.000 (9.861–1484.725) <0.001 135.667 (9.465–1944.613) <0.001 

1crude odds ratios and 95% confidence intervals obtained with univariate regression analyses, 2adjusted 
odds ratios and 95% confidence intervals obtained via multiple logistic regression analysis after 
adjustment for age and sex. ABG: air-bone gap, AC: air conduction, dB: decibel, Pre-op: preoperative 
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Fig 1: ROC curve for preoperative air bone gap (ABG) values and air conduction (AC) thresholds 

 

 

DISCUSSION 
Otosclerosis is the second leading cause 

of conductive hearing loss (CHL) after chronic 
otitis media 5. In otosclerosis-associated CHL, 
stapes surgery provides favorable hearing results. 
Stapes surgery was introduced in 1956 by Shea 
with a stapedectomy, and over time the surgical 
technique changed. In this developmental 
process, stapedotomy became a preferred 
alternative to stapedectomy due to findings that 
the risk of complications is lower and the high 
frequency hearing results are better 13. Both 
techniques are standard surgical procedures with 
demonstrated success documented in the 
literature 13. 

Traditionally, stapes surgery was carried 
out microscopically. However, endoscopic stapes 
surgery has become frequently used due to 
similar hearing results, fewer complications and 
being less invasive 6. 

To determine which method may be 
preferred for a patient, evaluation of preoperative 

factors influencing success in endoscopic stapes 
surgery is important. 

While there are studies on postoperative 
hearing outcomes for microscopic stapes 
surgery, to our knowledge there is no previous 
study in the literature on these factors for 
endoscopic stapedotomy. In the present study 
aiming to fill this gap, using logistic regression 
analysis, lower preoperative ABG and AC 
thresholds were found to be predictors of a 
successful hearing outcome in endoscopic 
stapedotomy surgery. 

Similar to our results, Bittermann et al.10, 
Kishimoto et al.14, Mohammad Khorsandi et al.9, 
Chien-Fu Yeha et al.8 and Baklacı et al. 5 
reported that smaller preoperative ABG was 
predictive of a postoperative successful hearing 
outcome (postoperative ABG of less than 10 
dB). However, in all of these studies, stapes 
surgery was carried out microscopically. 

Marchese et al.11 carried out microscopic 
stapes surgery and found preoperative ABG to 
be a predictive factor. Yet, contrary to our results 
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and the general literature 5,8-10 Marchese et al.11 
reported that preoperative high ABG was a 
predictive factor for successful hearing 
outcomes. The success criterion used in our 
study and recommended in literature is that 
postoperative ABG is less than 10 dB 5,7-9. 
However, in the aforementioned study, the 
researchers used an improvement of 10 dB in 
ABG as a success criterion 11. However, an 
improvement of 10 dB in ABG can not indicate 
whether postoperative mean ABG is less than 10 
dB, and this may be why our results are 
different. 

Two views have been put forward in the 
literature to explain the mechanisms leading to 
better outcomes for patients with lower 
preoperative ABGs. One hypothesis suggests 
that as thickness of the otosclerotic footplate 
increases, as in patients with higher ABGs, 
sound transmission is reduced owing to bony 
contact with the piston 4,15. 

However, the more common and 
accepted view is that otosclerosis with multifocal 
involvement may negatively affect the hearing 
physiology due to other otosclerotic foci in the 
temporal bone 8. Schuknecht and Barber stated 
that as a result of the examination of temporal 
bone specimens with clinical otosclerosis, more 
than 30% of the specimens had multiple 
otosclerotic foci including in the oval window 
and round window 14,16. Mansour et al.17 reported 
that 13% of patients with otosclerosis had an 
otosclerotic focus in the round window and also 
reported a higher postoperative ABG in patients 
with progressive round window involvement. In 
cases of otosclerosis with multifocal 
involvement, the desired ABG closure can not be 
obtained because of the continuation of negative 
effects of other foci on hearing physiology and 
function 8. 

There is no definitive consensus in the 
literature on the most appropriate level of 
preoperative ABG at which stapes surgery can 
be recommended. In recent decades, Salmon et 

al. 18, Lavy et al.19 and other surgeons reported 
that operations performed with preoperative 
ABG values lower than 25 dB yielded the same 
or better postoperative results as those carried 
out with higher preoperative ABG values. In 
addition, these authors proposed that surgical 
treatment in early periods is also beneficial for 
stopping the progress of disease18-21. In contrast, 
Alberti et al.22 reported that surgical procedures 
performed at ABG values below 20 dB did not 
obtain successful hearing results in the long 
term. De Sata et al.23 suggested that the ideal 
ABG threshold value for surgery is 30 dB. 
Cherukupally et al.24 and Baklacı et al.5 asserted 
that surgeries performed on ABGs of 30 dB and 
above are less likely to have a floating footplate 
complication due to more bony fixation in the 
footplate, so they suggested this value as the 
ideal ABG threshold for surgical intervention. 

In the present study, the best preoperative 
ABG cut-off threshold for obtaining successful 
hearing outcome was found to be 32.0 dB 
(84.6% sensitivity, 95.7% specifity) with ROC 
analysis. This value may be used to inform 
patients about treatment options and the possible 
benefit they may derive from endoscopic 
stapedotomy. Patients can be informed that those 
with a preoperative ABG value below 32 dB 
may experience improvements in their hearing 
from the surgery, while those with a preoperative 
ABG above 32 dB may have a lower chance of 
hearing gain. 

In the present study, the preoperative AC 
threshold was determined to be another 
predictive factor for successful hearing outcome 
and the best preoperative AC cut-off threshold 
for successful hearing outcomes was found to be 
47.5 dB. This value is important too, in that it 
can be used when informing patients about 
treatment options. This value is especially 
important in helping the patients with a high 
preoperative BC threshold and low preoperative 
ABG to make decisions on treatment options 
such as surgery, follow up or hearing device. 
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In previous studies on floating footplate 
complication it was demonstrated that in patients 
whose preoperative ABG value was over 30 dB, 
the risk of a floating footplate complication was 
lower due to bony fixation in the footplate 5,24. In 
the present study, a statistically significant 
difference was found between the two groups of 
patients related to floating footplate 
complications. However, as there was no case of 
floating footplate complication in our Group 1, it 
could not be included in the logistic regression 
analysis, and whether the development of 
floating footplate complication was an 
independent predictor of surgery success could 
not be determined. 

Studies examining weather age, gender, 
side of the operated ear and laterality are 
predictors of outcomes of otosclerosis surgery 
were reviewed. In general, it is reported that the 
age is not a predictive factor for successful 
hearing outcome 4,5,8,9. Although Marchese et 
al.11 reported that an age less than 50 years was a 
predictor of hearing success and Bittermann et 
al.10 reported that an age of more than 40 years 
was a predictor of hearing success, they were 
unable to explain the mechanism of this result. In 
our study, the age was not found to be a 
predictor of successful hearing outcome. 

Similarly, gender is generally not found 
to be related to successful hearing outcomes in 
the literature 4,5,8. Mohammad Khorsandi et al.9 
reported female gender as the predictor of 
excellent outcome, however, the possible 
mechanism of this was not explained in his 
study. In our study gender was not found to be a 
predictor in accordance with the literature. 

Regarding the laterality and side of the 
operated ear; Mohammad Khorsandi et al.9 
found that bilateral otosclerosis and involvement 
of the right ear are predictors of excellent 
outcome. However, similar to Xie J et al.4, 
Chien-Fu Yeha et al.8 and Baklacı et al.5, we 
didn't found the laterality of the disease and the 
side of the operated ear as a predictive factor. 

The value of our study is the analysis of 
independent predictors of successful hearing 
outcomes specifically for endoscopic 
stapedotomy surgery and our findings show that 
lower preoperative ABG and AC thresholds are 
independent predictors of successful hearing 
outcomes. 

Although we had a sufficient number of 
patients for our statistical analyses, the 
retrospective design and small number of 
patients are limitations of the present study. 
Therefore, further studies with larger patient 
groups and investigation of different parameters 
could contribute to our knowledge of predictive 
factors in the success of endoscopic 
stapedotomy. 

CONCLUSION 

We found that the results of endoscopic 
stapedotomy surgery are generally good. 
Furthermore, using multivariate logistic 
regression analysis we determined that lower 
preoperative ABG and AC thresholds were 
independent predictors of successful hearing 
outcomes for this endoscopic stapes surgery. 
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