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ABSTRACT
Objective: This study sought to evaluate the demographics as well as clinical, audiometric, and surgical outcomes of patients who underwent 
endoscopic and microscopic stapedotomies.
Methods: This study enrolled 87 otosclerosis patients who underwent endoscopic and microscopic stapedotomies.
Results: In total, 44 and 43 surgeries were performed using an endoscope and a microscope, respectively. No significant difference was noted 
in the air–bone gaps of the cohort before or after the procedures (P = .611). Both procedures resulted in similar audiometric outcomes. The mean 
operative time was more significant in the last 22 patients of the endoscopic group than in the first 22 patients and patients who underwent 
microscopic stapedotomy (P = .027 and P = .018, respectively).
Conclusions: Endoscopic stapedotomy exhibits a learning curve similar to that of other procedures. Patient outcomes were similar between 
the endoscopic and microscopic procedures.
Keywords:  Endoscopic stapedotomy, microscopic stapedotomy, otosclerosis

Introduction

Otosclerosis typically affects the stapes footplate; in more 
advanced stages, it affects the otic capsule of the human tem-
poral bone.1,2 Otosclerosis is the most common cause of con-
ductive hearing loss and mixed hearing loss.1,2 In 1956, Shea 
et al3 reported the case of a male patient in whom the entire 
stapes was removed and replaced with prosthetic stapes. 
Several variations of stapes surgery, including stapedioplasty 
and small fenestra stapedotomy, have been reported thus far. 
The tools used to perform stapedotomy have changed with 
time; initially, perforators were used, followed by skeeter drills, 
and currently, lasers are used for this procedure.4,5

Microscopic stapes surgery has been extensively used to treat 
otosclerosis.1-3 This safe approach is “minimally invasive” and 
has been performed with the patient under general or local 
anesthesia; this approach results in satisfactory patient out-
comes in terms of improved hearing and is associated with a 
low risk of complications.1-5

Currently, endoscopy is routinely used in middle ear surgery; 
several reports have been published on its recent use.6,7 In 
1967, Mer et al6 used endoscopy to assess the anatomy of the 
middle ear. Poe8 described endoscopic stapedotomy in 2000. 
Endoscopic surgery has changed surgeons’ approach toward 
ear surgery and helped them adequately access and visualize 
middle ear structures such as the oval window niche, facial 
nerve, and stapes.5-10

The endoscopic approach assists surgeons to access the 
middle ear structure more easily than the traditional micro-
scopic approach. In addition, the former has the follow-
ing advantages: improved visualization and accessibility, 
reduced postoperative pain, and high learning ability of sur-
gical trainees.8,10

The present study aimed to evaluate the demographics as well 
as clinical, audiometric, and surgical outcomes of patients who 
underwent endoscopic and microscopic stapedotomies.
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Methods

We enrolled patients with otosclerosis with conductive hear-
ing loss (HL) who underwent endoscopic and microscopic sta-
pedotomies between January 2013 and December 2019 at the 
Department of Otorhinolaryngology in İzmir Bozyaka Education 
and Research Hospital, Turkey. Ethical approval was obtained 
from the concerned Human Institutional Ethics Committee of 
İzmir Bozyaka Teaching and Researching Hospital (Decision 
no: 23.10.2019/06).

The patients were classified into endoscopic and microscopic 
groups based on the procedure they underwent. A senior sur-
geon performed the procedures for the endoscopic stapedot-
omy group. The patients were further divided into 2 groups 
based on operative time.

Patient Characteristics
Inclusion Criteria 
Patients with hearing impairment, no history of middle ear 
infection on otoscopy, and normal results on computed 
tomography (CT) were included in this study.

Exclusion Criteria
Patients with a history of ear surgery and no relevant dis-
eases such as acute and chronic otitis media and externa were 
excluded from this study.

The preoperative data of patients regarding demographics (age 
and sex), medical history (side), and audiometric test results 
(air and bone thresholds and speech discrimination scores) 
were recorded in their respective files.

Possible Complications
Perioperative Complications
Injuries to the chorda tympani, facial nerve, tympanomeatal 
flap, and ossicular system and the perilymphatic gusher phe-
nomenon were evaluated.

Early Postoperative Complications 
Infection, dizziness, vertigo, facial nerve disability, tympanic 
membrane perforation, HL, and taste disturbances were 
evaluated.

Delayed Postoperative Complications 
Delayed complications appeared at postoperative month 1. 
These included conductive or mixed HL, extrusion or changing 
position of the prosthesis, and iatrogenic cholesteatoma.

Audiometric Assessment
A pure-tone audiometry test was performed for all patients 
before and after the surgery using a 2-channel audiometer 
(GSI-Grasen Stadler Company, Minn, Madison, WI, USA). Air 
and bone conduction thresholds (500, 1000, 2000, and 4000 
Hz) were measured. The audiometric tests were performed in 
a room with minimal sound. 

The air–bone gap (ABG) was measured using the average of air 
and bone at 4 pure-tone 500, 1000, 2000, and 4000 Hz thresh-
old. The mean ± standard deviation of ABG was recorded. The 
ABG was classified as follows:11

Grade A (achievement): 0-10 dB
Grade B (recovery): 11-20 dB
Grade C (failure): 21-30 dB
Grade D (failure): >30 dB

Surgical Procedure: Endoscopic Stapedotomy
After the patients were indicated for surgery, the transcanal 
approach was considered to be appropriate for both groups; 
the surgery was performed with the patient under gen-
eral anesthesia. For anesthesia, 1% lidocaine with epineph-
rine (1:100 000) was injected into the external ear canal. The 
patients were positioned in a manner similar to that in micro-
scopic ear surgeries. The device video for the procedure was 
placed before the surgeon. The equipment used during the 
procedure included a 0° telescope (length, 150 mm; diameter, 
3 mm).

Hypotensive status, maintained at a blood pressure of 
<90/60 mmHg, resulted in the required stable hemosta-
sis. Subsequently, cotton soaked in epinephrine (1:10 000) 
was placed in the external auditory canal for 5 minutes. An 
endoscopic 0° view was used after a required dosage of local 
anesthesia was administered. A modified Rosen incision 
(clock-positioned: 5 to 12 o’clock) was made 5 or 6 mm lateral 
to the tympanic annulus, which allowed the surgeon to elevate 
the tympanomeatal flap to a limited extent for exposing the 
oval window site (Figure 1A and 1B). If located, the chorda tym-
pani was maintained. Other steps were the same as those per-
formed in standard reversal stapedotomies (Fisch technique) 

Main Points

•	 Patient outcomes were similar between endoscopic and 
microscopic stapedotomies.

•	 In endoscopic stapedotomy, scutum removal at vary-
ing extents was necessary to observe the stapes and oval 
window.

•	 The average learning curve for endoscopic stapedotomy 
involves approximately 20 cases.

Figure 1.  During endoscopic stapedotomy, the incudostapedial 
joint, stapes, round window, tendon of stapes, eminentia pyramidalis, 
and facial nerve could be visualized without removing the corda 
and bone of the external ear. ct, chorda tympani; fn, facial nerve; 
isj, incudostapedial joint; ow, oval window; rw, round window; 
st, stapes; stt, stapedial tendon; tmf, tympanomeatal flap.
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following both endoscopic and microscopic approaches 
(Figure 1C and 1D).

The operation time was from surgery initiation to flap 
repositioning.

The patients who had undergone the procedure were moni-
tored at the hospital for 1 or 2 days; medication compliance 
was ensured and all precautions were taken. A week thereafter, 
the patients’ hearing ability was evaluated using a tuning fork. 
Patients were discharged and asked to visit for a follow-up 
after 40 days. Audiometric tests were generally performed at 
month 3 or 6 when wound healing was assessed.

Statistical Analysis
The results were analyzed using the Statistical Package for the 
Social Sciences version 22.0 software (IBM Corp.; Armonk, NY, 
USA). Chi-square, Wilcoxon, Mann–Whitney U, and paired- and 
independent-samples t-tests were performed for statistical 
analyses. P <.05 were considered significant.

Results

Demographics and Clinical Outcomes
In total, 87 patients underwent stapedotomy. A total 44 pro-
cedures were performed using an endoscope and 43 were 
performed using a microscope. All endoscopic stapedotomies 

were performed by a senior surgeon. The reversal stapedotomy 
technique (Fisch technique) was used.12 No congenital defor-
mities such as semicircular canal dehiscence and large vestibu-
lar aqueduct were observed in any patient on CT.

There was no intraoperative crossover between the groups, 
that is, no procedure was converted to another technique 
intraoperatively. The total number of patients who under-
went the endoscopic procedure was 44 [32 (72.7%) women 
and 12 (27.3%) men], the mean age was 44.9 ± 9.1 (range, 
23-65) years. The total number of patients in the microscopic 
group was 43 [31 (27.9%) women and 12 (27.9%) men], the 
mean age was 45.9 ± 10.6 (range, 23-65) years (Table 1). 
Endoscopic stapedotomy was performed in 44 patients on 
different ears: right ear, 22 patients and left ear, 22 patients 
(Table 1). A total of 43 patients underwent microscopic sta-
pedotomy; the procedure was performed in the right ear of 
26 patients and in the left ear of 17 patients (Table 1). The 
mean follow-up duration was 13.4 ± 10.0 (6-40) months in 
the endoscopic group and 40.8 ± 16.2 (6-74) months in the 
microscopic group (Table 1). Stapes fixation was confirmed 
intraoperatively for all patients. 

Mean Operative Time
The mean operative time was 63.8 ± 8.7 (39-79) minutes in 
the endoscopic stapedotomy group (Table 1) and 67.4 ± 12.6 

Table 1.  Demographics and Clinical Outcomes of the 2 Study Groups

Endoscopic Stapedotomy (n = 44)
Early Patients 

(n = 22)
Late Patients 

(n = 22) P*

Age (mean ± sd, range ) 47.27 ± 10.04 (25-65). 44.32 ± 11.12 (23-65) .360

Gender
  Female (n, %)
  Male (n, %)

18 (81.8%)
4 (18.2%)

16 (72.7%)
6 (27.3%)

.472

Side
  Right (n, %)
  Left (n, %)

10 (45.5%)
12 (54.5%)

14 (63.6%)
8 (36.4%)

.226

Preoperative ABGa 
(mean ± sd, range dB HL)

32.23 ± 7.07 (12-50) 33.14 ± 8.71 (16-50) .706

Postoperative ABGa (mean ± sd, range dB HL) 9.41 ± 1.5 (5-22) 9.86 ± 0.89 (3-28) .112

Preoperative SD 
(%, range)

86.41 ± 12.69 (52-100) 84.18 ± 12.19 (36-100) .556

Postoperative SD 
(%, range)

88.82 ± 11.36 (64-100) 90.18 ± 10.55 (64-100) .682

Follow-up (mean ± sd, range months) 27.73 ± 14.63 (6-61) 24.86 ± 17.51 (6-74) .562

Intraoperative complication (n, %)
  Chorda tympani damage
  Tympanic membrane laceration
  Floating footplate

0
1 (4.5%)
2 (9%)

2 (9%)
0
0

688
.712
.688

Postoperative complication (n, %)
  Vestibular symptoms (transient vertigo or dizziness)
  Dysgeusia
  Pain

  Facial nerve paralysis/paresis
  Profound SNHL >15 dB HL

2 (9%)
0
0

0
0

3 (13.6%)
2 (9%)

0

0
0

.756

.688

ABG, air–bone gap; dB, decibel; HL, hearing level; sd, standard deviation; SD, speech discrimination; SNHL, sensorineural hearing loss.
aAverage of 0.5, 1, 2, and 4 kHz.
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(51-106) minutes in the microscopic group; the difference in 
the operative time was not significant (P = .117; Table 1).

The mean operative time of the first 22 and last 22 patients in 
the endoscopic group was 67.6 ± 6.7 (51-79) and 55.2 ± 10.8 
(39-79) minutes, respectively (Table 1). The difference in these 
2 patient subgroups was statistically significant (P = .027; 
Table 1). There was no significant difference in demographics 
and clinical outcomes between the 2 groups (Table 2).

Extent of Posterosuperior Canal Wall Removal
Posterosuperior bony wall had to be removed in all patients in 
both groups (Table 1).

Intraoperative Complications
One patient in each group required intraoperative tympanic 
membrane reconstruction owing to accidental intraopera-
tive injury to the tympanomeatal flap (Table 3). In the early 

postoperative period, tympanic perforation was not observed 
in any patient.

Transection of the chorda tympani was performed in 2 (4.6%) 
patients in the endoscopy group during scutum removal for 
access (Table 3). However, transection was not performed in 
any patient in the microscopic group (Table 3).

Medial displacement of the footplate was noted in 2 (4.6%) 
patients in the endoscopic group during partial stapedotomy 
(Table 3). The head of the malleus was excised because of 
attachment of the attic area in 1 (2.3%) patient in the endo-
scopic group.

One (2.3%) patient with obliterative otosclerosis in the endo-
scopic group was operated more than once for prosthesis 
placement. There was no significant difference in prosthesis 
insertion between the 2 groups (P > .05).

Table 2.  Demographic and Clinical Features of the 2 study Groups.
Endoscopic Stapedotomy 

(n = 44)
Microscopic Stapedotomy 

(n = 43) P*

Age (mean ± sd, range ) 44.9 ± 9.1 (25-65). 45.9 ± 10.6 (23-65) .123

Gender
  Female (n, %)
  Male (n, %)

32 (72.7%)
12 (27.3%)

31 (72.1%)
12 (27.9%)

.246

.323

Ear
  Right (n, %)
  Left (n, %)

22 (50%)
22 (50%)

26 (60.4%)
17 (39.6%)

.152
.363

Preoperative ABGa (mean ± sd, range dB HL) 32.4 ± 7.4 (12-50) 33.4 ± 8.3 (16-50) .147

Postoperative ABGa (mean ± sd, range dB HL) 11.2 ± 3.9 (5-22) 11.7 ± 5.0 (3-28) .746

Preoperative SD (%, range) 88.4 ± 8.1 (52-100) 82.3 ± 15.7 (36-100) .246

Postoperative SD (%, range) 91.2 ± 9.5 (64-100) 87.36 ± 12.1 (64-100) .641

Follow-up (mean ± sd, range months) 13.4 ± 10.0 (6-40) 40.8 ± 16.2 (6-74) .000

Operation time (mean ± sd, range, minutes)
  First 22 cases
  Last 22 cases

63.8 ± 8.7 (39-79)
67.6 ± 6.7 (51-79)

55.2 ± 10.8 (39-79) (P = .027)

67.4 ± 12.6 (51-106)
--
--

.629

Removal of scutum (n, %) 44 (100%) 43 (100%)

Prosthesis type (n, %) Teflon (44, 100%) Teflon (43, 100%)

Average fenestration size (mm, n, %) 0.6 mm (44, 100%) 0.6 mm (43, 100%)
ABG, air–bone gap; dB, decibel; HL, hearing level; sd, standard deviation; SD, speech discrimination.
aAverage of 0.5, 1, 2, and 4 kHz.
*A P-value less than .05 was considered to be statistically significant.

Table 3.  Air–Bone Gap Reported in Bins of 10 dB

Air–Bone Gap 
(dB HL)

Endoscopic 
Group 

(n = 44, %)

Microscopic 
Group 

(n = 43, %)

P
Χ2 

Test

A = 0-10 dB 18 (41) 17 (39.5) .815

B = 11-20 dB 24 (54.5) 24 (55.9) .691

C = 21-30 dB 2 (4.5) 2 (4.6) .774

D = >30 dB 0 0
A, the patient air-bone gap between 0 and 10 dB; B, the patient air-bone gap 
between 11 and 20 dB; C, the patient air-bone gap between 21 and 30 dB; D, the 
patient air-bone gap between >30 dB. dB, decibel; HL, hearing level.

Figure 2.  During microscopic stapedotomy, only the incudostapedial 
joint, part of stapes, and part of round window could be visualized 
without removing the corda and bone of the external ear.
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Facial nerve protruded to the oval window in 2 (4.7%) patients 
in the microscopic group. Facial nerve injury or incus disloca-
tion was not observed. A persistent stapedial artery or peri-
lymph gusher was not observed in any patient.

Postoperative Complications
Within 30 postoperative days, early complications were 
noted,  including transient vertigo in 6 patients (13.6%) 

in the endoscopic group and 4 (9.3%) in the microscopic 
group  (Table 3). Vertigo resolved with conservative manage-
ment in all patients. Postoperative dizziness was observed in 
2 (4.6%) patients in the endoscopic group and 4 (9.3%) in 
the microscopic group; however, no significant difference was 
observed (P > .05, Table 1). Nystagmus was not detected in 
any patient.

One patient reported had temporary dysgeusia due to chorda 
tympani nerve transection (Table 3). No patient from either 
group had facial nerve paresis and profound sensorineural HL 
(SNHL >15 dB HL; Table 3).

Postoperative Pain
Postoperative severe or mild pain that required an analge-
sic was not observed in any patient in the endoscopic group 
but was noted in 3 (6.9%) patients in the microscopic group 
(Table 3).

Audiometric Outcomes
The mean preoperative ABG was 32.4 ± 7.4 (12-50) dB in the 
endoscopic group and 33.4 ± 8.3 (16-50) dB in the microscopic 
group. The average postoperative ABG was 11.2 ± 3.9 (5-22) 
dB and 11.7 ± 5.0 (3-28) dB in the endoscopic and microscopic 
groups, respectively (Table 4).

Statistically significant difference was not noted in the ABGs 
of the 2 groups before or after the procedures (P = .611, 
Table 1). Both procedures resulted in similar audiometric out-
comes (Table 4). However, the pre- and postoperative ABGs 
in the 2 groups were statistically significant (P = .031 and .028, 
respectively).

Overall, 95.5% of the patients had an ABG of ≤20 dB postop-
eratively in both groups; no significant difference was observed 
between the 2 groups (P = .611; Table 2).

Figure 4.  The length of prosthesis is determined using a measuring 
rod to calculate the required prosthesis size.

Figure 5.  Prosthetic replacement. (A) Endoscopic stapedotomy. (B) 
Microscopic stapedotomy.

Figure 3.  After scutum curettage, oval window and a small perforation in the oval window were noted (A, B) endoscopic stapedotomy; 
(C, D) microscopic stapedotomy.
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Discussion

When using an operating microscope during ear surgery, both 
hands are used to perform the procedure. Stapedotomy is 
extensively performed using a binocular microscope, and the 
outcomes are favorable.13 Currently, an increasing number of 
surgeons have been following the endoscopic approach for 
ear surgery. Some health conditions such as otosclerosis and 
chronic otitis media necessitate the use of endoscopes.13-15 
Limited studies have examined the use of endoscopes in sta-
pes surgery; therefore, the efficacy of this approach is yet to 
be established.15,16

In ear surgery, the endoscopic approach is superior to the 
microscopic approach because it provides access to narrow 
and winding canals, enabling clear visualization of the required 
structure and complex regions such as the stapes, facial nerve, 
and oval window niche. Moreover, for certain procedures 
such as scutum removal and chorda tympani transection, 
the endoscopic approach enhances the efficiency of the sur-
geon, increases the ease of the procedure, reduces the time 
to recovery, and lowers the complexity involved in treating 
patients with various health condi​tions​/char​acter​istic​s such as 
cervical osteoarthritis, obesity, and short neck.14-16

A challenge often encountered by surgeons during an endo-
scopic procedure is excessive bleeding; this is attributable 
to the use of only one hand by the operating surgeon, which 
makes it difficult for the surgeon to manage the bleeding. 
Other challenges are possible thermal damage to the tele-
scope lights and the cost of the equipment.17,18

However, postoperative issues such as pain, numbness, 
and scar formation are considerably low after endoscopic 
stapedotomy.14-18

During microscopic stapedotomy, the highest degree of mag-
nification is required to visualize the footplate area and crura 
fracture. The traditional sinonasal telescopes (length, 180 mm; 
diameter, 4 mm) are larger and broader for ear surgeries.18,19 
Surgeons usually face difficulties when using a conventional 
otoendoscope (length, 100 mm; diameter, 2.7 mm), particularly 

for middle ear surgeries where they can use only one hand 
because the other hand is used to hold the device to perform 
the procedure.18,19 In our study, an endoscope with an angle of 
0°, a length of 150 mm, and a diameter of 3 mm were used in 
middle ear surgery; the procedure was performed successfully 
without any difficulties. We believe that a telescope that is 150 
mm in length and 3 mm in diameter is most suitable for endo-
scopic stapedotomy or ear surgery.

The ABG is commonly used for postoperative evaluation. 
In this study, ABG was <20 dB HL in 42 (95.5%) patients in 
the endoscopic group. Postoperative ABG was 11.2 ± 3.9 dB 
in patients who underwent endoscopic stapedotomy. In the 
microscopic stapedotomy group, ABG was <20 dB HL in 41 
patients (95.4%). Postoperative ABG was 11.7 ± 5.0 dB in the 
patients who underwent microscopic stapedotomy patients.

Nassiri et al20 showed that ABG was <10 dB HL in 84% of their 
patients and <15 dB HL in 96.3% of the patients. Bianconi 
et al21 reported an ABG of 78.7% (<10 dB HL) and 92.7% (ABG 
<20 dB HL). However, studies do not indicate a difference in 
the postoperative ABG between patients undergoing endo-
scopic and those undergoing microscopic stapedotomies.20-22

To access sufficient space and reach the stapes-adjacent struc-
ture in stapes surgery, scutum curettage is the best approach. 
This type of approach is routinely used in stapedotomy. Certain 
complications such as injury to the chorda tympani that results 
in taste loss, ossicle system mobilization, retraction pockets, 
cholesteatoma, and higher pain levels may occur following 
curettage.23,24 Indeed, it is less removed scutum in endoscopic 
ear surgery. However, most studies have specified that scu-
tum removal at varying extents is required.22-24 In this study, 
limited or extensive scutum curettage was performed in all 
patients in the endoscopic and microscopic groups. Due to the 
difficulty of manipulation in the surgical field, it is even seen 
stapes and oval window, stapedotomy cannot always be per-
formed. Evidence shows that scutum removal is not required 
in endoscopic stapedotomy.25 We believe that various scutum 
removal methods allow us to visualize stapes and oval windows 
better in endoscopic stapedotomy, thereby improving surgical 
outcomes.

Table 4.  Comparison of Complication Rates Between Groups
Endoscopic Stapedotomy Group 

(n = 44)
Microscopic Stapedotomy Group 

(n = 43) P*

Intraoperative complication (n, %)
  Chorda tympani damage
  Tympanic membrane laceration
  Floating footplate

2 (4.6%)
1 (2.3%)
2 (4.6%)

0
1 (2.4%)

0

>.05
>.05
>.05

Postoperative complication (n, %)
 � Vestibular symptoms (transient 

vertigo or dizziness)
  Dysgeusia
  Pain

  Facial nerve paralysis/paresis
  Profound SNHL >15 dB HL

8 (18.4%)
1 (2.3%)

0

0
0

8 (18.4%)
0

3 (7.2%)

0
0

>.05
>.05
>.05

dB, decibel; HL, hearing level; SNHL, sensorineural hearing loss.
*A P-value less than .05 was considered to be statistically significant.
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Although the rate of the chorda tympani transection is 
between 0% and 11.8% in the endoscopic stapedotomy 
group, it is between 5.1% and 10.2% in the microscopic sur-
gery group.26 In this study, 2 patients (4.6%) had chorda tym-
pani damage in the endoscopic group. Although endoscopic 
ear surgery is a minimally invasive technique, we believe that 
uncontrolled manipulations, particularly in the initial phase of 
the learning curve, are more commonly observed in patients 
who undergo endoscopic surgery than in those who undergo 
microscopic surgery.

Patients who undergo microscopic stapedotomy complain of 
a higher level of postoperative pain.25,26 In this study, a signifi-
cantly higher prevalence of dysgeusia and postoperative pain 
was observed in the microscopic group than in the endoscopic 
group. These findings could be attributed to the difference in 
the incision technique (e.g., endaural incision), extent of bone 
removal, and use of ear speculum.

The rates of tympanic membrane perforation and floating 
footplate are 1.2% and 2.1%, respectively.26 The floating foot-
plates and tympanic membrane perforation rates noted in 
our study were 4.6% and 2.3%, respectively. However, there 
was no difference in these rates between the microscopic and 
endoscopic groups because the same technique was followed 
for both procedures.26, 27

Postoperative vestibular symptoms (dizziness or vertigo) usu-
ally result from the manipulation of the stapes footplate. In 
previous studies, no patient experienced postoperative dizzi-
ness that persisted for >3 days, and all incidences of dizziness 
were categorized as mild in patients in both groups.24-26

In general, endoscopic stapedotomy results in fewer post-
operative vestibular symptoms.28 In our study, 18.4% of the 
patients reported postoperative vestibular symptoms; the 
prevalence did not vary significantly between the 2 groups (P 
> .05).

The SNHL is a possible complication of endoscopic stapes 
surgery. In 1 series of endoscopic surgeries, 1 patient (0.7%) 
experienced SNHL,21 this percentage is 0.6%-3% for those in 
the microscopic surgery group.29 In our study, SNHL was not 
observed. There were no other complications such as imme-
diate or late facial palsy or permanent taste disturbances in 
either group.

One study involving 51 ears reported a mean operative time of 
79 (35-170) min for total endoscopic stapes surgery.26 Kojima 
et al30 showed that the average operative time was 54.1 min-
utes for 41 ears subjected to microscopic surgery and 53 min-
utes for 15 ears subjected to endoscopic surgery. In our study, 
the mean operative time was more significant in the last 22 
patients in the endoscopic group than in the first 22 patients 
of the same group and all patients in the microscopic group 
(P = .027 and P = .018, respectively). All patients in our endo-
scopic group were operated by the same surgeon. We believe 
that hesitation in the use of an endoscope for stapedotomy is 
primarily attributable to the limitation of operative time and the 
learning curve for endoscopy. There was no significant differ-
ence in the mean operative time between the groups (P = .629).

In this study, the number of patients who underwent endo-
scopic stapedotomy was high; we found that the learning 
curve for surgical trainees involved 22 cases. The mean opera-
tive time did not vary significantly between the endoscopic 
and microscopic groups.

Conclusions

Patient outcomes were similar between the microscopic and 
endoscopic procedures. Changes were noted in the mean 
operative time of the endoscopic group owing to the exper-
tise gained by the surgeon in performing the surgery using one 
hand. In endoscopic stapedotomy, scutum removal at varying 
extents was necessary to observe the stapes and oval window. 
The learning curve of the endoscopic approach is similar to that 
of other procedures. The average learning curve for endoscopic 
stapedotomy involves approximately 20 cases. Endoscopic 
stapedotomy is less invasive than microscopic stapedotomy; 
however, we found no differences in the postoperative ABG, 
operative time, and postoperative complications between the 
2 procedures.
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