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Abstract

Objective: This study aims to compare endoscopic and
microscopic tympanoplasty in terms of graft success rate
and hearing gain.

Methods: Medical records of 236 patients (99 females and
137 males) aged 18 to 74 years with chronic otitis media
who underwent myringoplasty, between January 2014
and June 2017 were retrospectively compared. Patients
were divided into two groups; microscopic myringoplasty
(140 patients), endoscopic myringoplasty (96 patients).
Demographic data, pure tone audiometric results
preoperatively and 6 months postoperatively, operation
time, hearing gain and graft success rate were evaluated.

Results: The mean operation time was 57.8+9.6 minutes
for the endoscopic group and 78.6+17.7 minutes for the
microscopic group (p<0.001). The mean preoperative air-

Myringoplasty, which has been used for the closure of tym-
panic membrane (T'M) perforations for about seventy years
-1 has been traditionally performed with the assistance of
an operating microscope through postauricular, transcanal
and endaural approaches. While microscopic myringoplas-
ty via a postauricular approach enhances the visibility of
the operation field, especially in patients with anterior and
large TM perforations or those with a narrow ear canal, this
procedure results in incision scars, esthetic problems, and
considerable pain for the patient and requires hair shaving

bone gap (ABG) was 24.1+11.5 dB for the microscopic
group and 22.7+9.2 dB for the endoscopic group, whereas
the mean postoperative ABG was 11.6+9.9 and 9.8+9.3 dB
respectively. Graft success rate was 90.3% (213 patients)
for entire group, 89.7% (131 patients) for the microscopic
group, and 91.1% (82 patients) for the endoscopic group
(p=0.727). The functional success rate (ABG=10 dB) was
72.5% (171 patients) in the entire group. The mean
hearing gain was 12.4+10.8 and 12.8+9 dB in the
microscopic and endoscopic groups respectively.

Conclusion: Endoscopic technique offers similar graft
success and hearing outcomes to microscopic technique
along with a shorter operation time.

Keywords: Conductive, hearing loss, otitis media, tym-
panic membrane perforation.

and general anesthesia in most cases.P*! Furthermore, the
straight-line view offered by a microscope limits the visual-
ization and exploration of the hidden regions of the middle
ear cavity. Hence, recently, the use of endoscopic instead of
microscopic ear surgery has gradually increased. Middle ear
endoscopy was first introduced in 1967 by Mer et al ) for
the diagnosis of T'M perforation and middle ear disease. In
1975, Willemot ¥, for the first time, recorded the middle
ear cavity using an endoscope. Since the early 1990s, endo-
scopic ear surgery procedures have been increasingly per-
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formed in various middle ear surgery. A wide field of view
can be obtained by a high-resolution endoscopic system. In
contrast to the microscope, the endoscopes enable the sur-
geon to “look around the corner” with better visualization
and access of the hidden areas of the tympanic cavity, such
as the anterior epitympanum, attic region, sinus tympani,
facial recess, and hypotympanum. Endoscopic surgery is
also utilized for educational purposes. The surgeon and the
resident viewing the monitor at the same time facilitates
the understanding of the surgical anatomy and procedure.
I'In addition, the risk of residual disease and recurrence
can be reduced by the use of an endoscope in cholestea-
toma surgery.”’!! Furthermore, the endoscopic technique
does not require canaloplasty or skin incisions, and thus it
is less invasive and painful than the microscopic technique.
Therefore, using endoscopes may shorten the operating
time as a result of the decrease in the time required for
gaining access to the tympanic cavity and closure at the
end of the surgery.'"”’ However, endoscopic ear surgery is
a single-handed surgical technique, and it may be difficult
to proceed the operation in case of a massive bleeding. It
can also damage some middle ear components due to the
thermal effect produced by the light source.!'*!¥

In this study, we aimed to compare the graft success,
hearing outcome, and operating times for patients who
underwent endoscopic and microscopic myringoplasty. We
then evaluated whether the endoscopic technique offered
an advantage over microscopic surgery.

Materials and Methods

The study was carried out during the period from January
2014 to June 2017 and the study protocol was approved by
the Ankara Numune Training and Research Hospital eth-
ical committee (No: E-18-2069). Medical records of 236
chronic otitis media (COM) patients (99 females and 137
males) aged between 18 and 74 years, who had undergone
tympanic membrane repair in our hospital were reviewed.
The data consisted of the patients’ age, gender, perfora-
tion side, location of perforation (central-marginal, anteri-
or-posterior-inferior), pre- and postoperative audiometry
and air-bone gaps (ABGs), operative technique (micro-
scopic, endoscopic), graft uptake, and operative duration.
The exclusion criteria were discharging ear, revision cases,
COM with cholesteatoma, and cases that underwent os-
siculoplasty or mastoidectomy. The minimum follow-up
period was 12 months for all patients.

The local ethics committee of our hospital approved
the study (no: E-18-2069). The study was performed in ac-
cordance with the ethical standards of the institution and
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards. All patients provided written
informed consent.

All surgeries were performed under general anesthe-
sia. The patients were classified into two groups according
to the surgical procedure they received: The microscopic
group (Moller-Wedel Optical®; Hamburg, Germany) un-
derwent microscopic myringoplasty (146 patients) and the
endoscopic group (Karl Storz, Tuttlingen, Germany) un-
derwent endoscopic myringoplasty (90 patients). A postau-
ricular incision was used in the microscopic group. The
edges of the perforation were desepithelized in a circular
fashion. Then, the canal skin flap was elevated, and the
middle ear was visualized. In cases where the anterior ca-
nal wall bulging was present, a canalplasty was performed
using a diamond drill. Ossicular movement was checked
by the observation of the round window reflex. The tragal
cartilage was removed and prepared as a graft, leaving the
perichondrium intact on both sides.

In the endoscopic group, an endoscopic system and a
0-degree rigid endoscope was used. The edges of the per-
foration were desepithelized in a circular fashion, and a
vertical incision was made 5 mm laterally from the annulus.
This incision was integrated with radial incisions at 6 and
12 o’clock. Next, the tympanomeatal skin flap was elevated,
and the middle ear was visualized. Ossicular movement was
checked by the observation of the round window reflex.
The graft harvesting and placement procedures were sim-
ilar to Group 1.

Pure-tone average audiometry was performed before
and after surgery (6 months) using a clinical audiometer
(AC 40, Interacoustic, Denmark, Headphone: TDH39).
Audiometric data were analyzed for average, standard de-
viation (SD), and ABG.

Follow-up controls were performed at postoperative
months 1, 2, 3, 6 and 12, postoperatively. The anatomic
success was defined as the complete closure of TM perfo-
ration without medialization, lateralization, or perforation.
An ABG of <10 dB was accepted as functional success.

SPSS software (version 21.0 for Windows, IBM Corp.,
Armonk, NY, USA) was used for all data analyses. The de-
scriptive data were given as average=SD. The results of the
categorical data were given as percentages (%). Student’s
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t-test and paired-sample t-test were used to compare the
quantitative data with a normal distribution. The compar-
ison of the qualitative data was made by Fisher’s exact test.
P values less than 0.05 were considered statistically signif-
icant.

Results

This retrospective study included 236 COM patients (aver-
age age, 36.2+13.2 years) with 236 ears (134 left, 102 right)
treated surgically. The average follow-up was 28.9+£14.6
months ranging between 12-80 months.

No statistically significant differences were found be-
tween the characteristics of the microscopic and endoscop-
ic groups in terms of age, gender, operated side, and loca-
tion of TM perforation (Table 1).

Table 1: Demographic date of all cases.

Characteristics Endoscopic Microscopic p-value
Age (years) 35.1x13.2 36.8+12.2 0.271
Gender (F/M) 39/51 60/86 0.735
Side operated (L/R) 43/47 59/87 0.267
Location of perforation

Anterior 43 (47.8%) 57 (39.0%) 0.082
Posterior 32 (35.6%) 73 (50.0%)

Inferior 15 (16.4%) 16 (11.0%) 0.304

Type of perforation

103
0,
Central 69 (76.7 %) (70.5%)
Marginal 21 (23.3%) 43 (29.5%)

F: female, M:male, L:left, Riright

No statistically significant differences were found be-
tween the groups in terms of the graft take rate, which was
90.3%, 89.7% and 91.1% for the entire, microscopic and
endoscopic groups, respectively (p=0.727). On the other
hand, the duration of operation was significantly shorter in
the endoscopic group (57.8 + 9.6 minutes) than in the mi-
croscopic group (78.6x17.7 minutes) (p<0.001) (Table 2).
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Table 2. Comparision of Endoscopic and Microscopic groups by
graft success and operation time.

Parameters Endoscopic Microscopic p-value
82/90 131/140

Graft success (91.1%) (89.7%) 0.727

Operation time (min) 57.8+9.6 78.6+17.7 <0.001

Min: minute

The average preoperative ABG was 23.5 = 10.7 dB for
the entire group, 24.1+11.5 dB for the microscopic group,
and 22.7+9.2 dB for the endoscopic group, while the aver-
age postoperative ABG was 10.9+9.7,11.6+9.9, and 9.8+9.3
dB, respectively. There was a statistically significant differ-
ence between the groups in terms of the pre- and postop-
erative ABGs (p<0.001).

The average hearing gain was 12.4£10.8 in the micro-
scopic and 12.8+9 dB in the endoscopic groups. There
was no statistically significant difference between groups
in terms of hearing gain (p=0.789). The functional success
was 72.5% (171 patients), 70.5% (103 patients), 75.5% (68
patients) in the entire, microscopic and endoscopic groups,
respectively, and this difference was not statistically signif-
icant (p=0.403) (Table 3).

Discussion

The character of ear surgery changed after the introduc-
tion of operating microscopes. Today, many otological pro-
cedures are performed with both hands under an operating
microscope, which provides the surgeon with stereoscopic
vision and bimanual handling. However, microscopes may
not be sufficient to view the hidden areas of the middle
ear cavity or to confirm the circumference of the perfo-
ration, especially in the presence of a protruding anterior
canal wall.® For this reason, recently, there has been an
increase in the number of studies on endoscopic ear sur-
gery that compare the two techniques and indicate that
otological procedures conventionally performed under a
microscope, such as TM reconstruction, repair of ossicu-
lar chain defects, cholesteatoma, and stapes surgery could
be performed using an endoscope.”2% Nevertheless, the
question of whether endoscopic surgery is entirely pref-
erable over microscopic procedures is yet to be answered.
We compared the data gained from our study with
those reported by other authors in order to better analyze
the advantages and disadvantages of the endoscopic and



Endoscopic and microscopic techniques tympanic membrane perforations

Table 3: Pure-tone audiometry of endoscopic and microscopic group.

Variables Endoscopic
Mean preoperative ABG (dB) 22.7+9.2
Mean postoperative ABG (dB) 9.8+9.3
Mean hearing gain (dB) 12.84+9.0

Functional success (%) 68/90 (75.5%)

Microscopic p-value
24.1+11.5 0.319
11.6+9.9 0.185
12.4+10.8 0.789
103/146 (70.5%) 0.403

ABG:air-bone gap, dB:decibel

microscopic techniques. The results demonstrated that al-
though the outcome and success of both techniques were
similar, endoscopic surgery involved a significantly less op-
eration time and offered better visualization.

Since zero-degree endoscopes, coupled with the differ-
ent angled endoscopes, provide a panoramic, wide-angled
and clear view of the operating field, the surgeon can pre-
cisely visualize the entire TM, ossicular chain, epitympa-
num, hypotympanum, and retrotympanum compared to
the limited view of operating microscopes. With a thin and
rigid endoscope, the surgeon can perform minimally inva-
sive and conservative operations by protecting the physio-
logical anatomy, which provides functional reconstruction
during surgery.i?!

The decreased operation time is the main advantage
of endoscopic ear surgery, which reduces the duration of
anesthesia and anesthesia-associated side effects, and im-
proves surgeon’s concentration. In the present study, the
average duration of operation was 57.8 minutes for the
patients that underwent endoscopic myringoplasty while
it was 78.6 minutes for the patients that underwent micro-
scopic tympanoplasty, revealing a statistically significant
difference between the two groups (p<0.001). Similarly,
in their studies, Huang et al ?? reported the main oper-
ative time as 50.4 minutes for endoscopic tympanoplasty
and 75.5 minutes for microscopic tympanoplasty, whereas
Diindar et al ®¥ calculated it as 51.3 and 67 minutes, re-
spectively. This difference can be attributed to the endo-
scopic technique requiring no additional time to perform
or suture an incision, elevate the vascular flap, or control
bleeding.

Another advantage of endoscopic tympanoplasty is that
it lessens the requirement of canalplasty or the curettage of
the external auditory canal. Karhuketo et al P stated that
they had to perform canalplasty or the curettage of the ex-
ternal auditory canal for some of their patients undergoing

microscopic tympanoplasty while none of their patients
who underwent endoscopic tympanoplasty required such
interventions. Having compared 60 patients undergoing
either endoscopic or microscopic myringoplasty, Lade et al
21 reported that out of the 30 patients in the microscopic
group, five required canalplasty. In our study, no patient
required canalplasty in the endoscopic group, which is in
accordance with the findings of Ayache et al P and
Harugop et al.”

Consistent with previous studies, no statistically signif-
icant difference between the two techniques was revealed
in our study in terms of the graft success rate, which was
91.1% and 89.7% for the endoscopic and microscopic
groups, respectively (p=0.727). Similarly, Diindar et al %!
and Kuo and Wu P¥ reported that the graft success rates in
their studies were 87.5% and 97.3 %, respectively for endo-
scopic myringoplasty, and 93.1% and 98.2%, respectively
for microscopic myringoplasty.

In terms of postoperative hearing gain, numerous stud-
ies have reported successful results with both techniques.
In our study, the hearing gain was 12.8 dB and 12.4 dB in
the endoscopic and microscopic groups, respectively, while
functional success was observed in 75.6% and 70.5% of
the cases in the endoscopic and microscopic groups, re-
spectively.

Despite all the advantages, the endoscopic technique
lacks three-dimensionality, adequate magnification, and
focus provided by operation microscopes. Endoscopes
offer a two-dimensional view of the surgical field, which
leads to the loss of depth perception. However, variable
magnification and the insufficiencies of two-dimensional
images can easily be compensated by endoscopic surgeons.
Another disadvantage of endoscopes is the need to perform
one-handed surgery, which makes it difficult to proceed the
operation in case of a massive bleeding. Frequent contam-
ination of the operation field, bleeding, and fogging of en-
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doscopes may occur during endoscopic surgery, which are
not encountered in the microscopic technique. Heat gen-
eration caused by the light source of the endoscope is also
considered to negatively affect some of the vital structures
of the middle ear, for which Kozin et al 129 recommended
the use of submaximal light intensity and frequent reposi-
tioning of the endoscope. However, in a study by Ozturan
et al poy, the authors indicated that the heat generated by all
types of endoscopes fell within the safe limits of the ear in
clinical settings.

Conclusion

The data obtained from the current study indicated that
the anatomic and functional success rates were similar for
both endoscopic and microscopic techniques while the en-
doscopic technique offered a shorter operation time com-
pared to the microscopic method. There was no need for
an external incision or auditory canal drilling in the en-
doscopic technique, which can also lead to higher patient
satisfaction. The lack of a three-dimensional view, loss of
depth perception, and one-handed surgery are the main
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