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Abstract Introduction The use of endoscope is rapidly increasing in otological and neuro-
otological surgery in the last 2 decades. Middle ear surgeries, including tympanoplasty,
have increasingly utilized endoscopes as an adjunct to or as a replacement for the
operative microscope. Superior visualization and transcanal access to diseases normal-
ly managed with a transmastoid approach are touted as advantages with the
endoscope.
Objectives The present study aimed to compare the outcomes of endoscopic and
microscopic cartilage tympanoplasty (Type I)
Methods This was a retrospective comparative study of 70 patients (25 males and 45
females) who underwent type I tympanoplasty between March 2015 and April 2016.
The subjects were classified into 2 groups: endoscopic tympanoplasty (ET, n¼ 35), and
microscopic tympanoplasty (MT, n¼35). Tragal cartilage was used as a graft and
technique used was cartilage shield tympanoplasty in both groups. Demographic data,
perforation size of the tympanic membrane at the preoperative state, operation time,
hearing outcome, and graft success rate were evaluated.
Results The epidemiological profiles, the preoperative hearing status, and the
perforation size were similar in both groups. The mean operation time of the MT
group (52.63� 8.68minutes) was longer than that of the ET group (48.20�10.37
minutes), but the difference was not statistically significant. The graft success rates
12 weeks postoperatively were 91.42% both in the ET and MT groups, that is, 32/35;
and these values were not statistically significantly different. There was a statistically
significant improvement in hearing within the groups, both pre- and postoperatively,
but there was no difference between the groups.
Conclusion Endoscopic tympanoplasty is a minimally invasive surgery with similar
graft success rate, comparable hearing outcomes and shorter operative time period as
compared to microscopic use.
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Introduction

Chronic otitis media (COM) is one of the most common
problems in otology, which leads to permanent changes in
the tympanic membrane and/or in the structures of the
middle ear.1 It is further classified as non-cholesteatomatous
and cholesteatomatous.2

Type I tympanoplasty is the repair of the perforation of the
tympanic membrane, and it was first performed by Berthold
(1878), later popularized by Wullstein and Zollner (1950).3

Although the temporalis fascia is still being used as graft
material, it has been largely replaced by cartilage due to its
stability and long-term uptake result.4

A microscope was first used by Swedish otologist Carl Olof
Nylen in 1921, but it was monocular. Later Binocular micro-
scope was used by Gunner Holmgren in 1922; however, this
type of microscope was not popular due to poor light quality,
limited field of vision, instability and very short focal distance
until new model appeared in 1951 which was perfected by
Littmann and the Zeiss company that replaced all other
models.5 The microscope gives the advantage of magnified
vision, good depth perception, and utilizes two hand techni-
ques. However, it has the disadvantages of giving straight line
vision and of not providing a good vision of deep recesses.6

The use of the endoscope is rapidly increasing in otolog-
ical and neuro-otological surgery in the last 2 decades.
Middle ear surgeries, including tympanoplasty, have increas-
ingly utilized endoscopes as an adjunct to or as a replace-
ment for the operative microscope. Superior visualization
and transcanal access to diseases normallymanagedwith the
transmastoid approach are touted as advantages of the
endoscope.7 The objectives of the present study were to
compare the outcome of endoscopic and microscopic carti-
lage Type I tympanoplasty regarding graft uptake rate,
hearing outcome, and operation time.

Methods

We performed a retrospective comparative study of prospec-
tively maintained data of 70 patients (25 males and 45
females) who underwent type I tympanoplasty from
March 2015 to April 2016. The subjects were classified into
2 groups: endoscopic tympanoplasty group (ET, n¼35), and
microscopic tympanoplasty group (MT, n¼35). All of the
surgeries used tragal cartilage as graft and shield technique
used. Demographic data, perforation size of the tympanic
membrane at the preoperative state, operation time, and
graft success rate were evaluated.

For the ET group, all of the cases were performed trans-
canally, whereas in the MT group the permeatal and post-
aural approaches were used. Three cases of the MT group
needed the postaural approach due to the lackof vision of the
anterior margin.

All of the procedures were performed by two surgeons (the
first two authors of the present article). Patients aged<13
years old were operated under general anesthesia, and those
�13 years old were operated under local anesthesia. Cases
operated under local anesthesiawere performedon a day-case

basis without admission. Ethical clearance was obtained from
the Institutional Review Board. A local antibiotic and steroid
treatmentwasperformedincaseofpreoperative inflammation
of the tympanic cavity. A tragal cartilage graft was harvested,
and theperichondriumwasremovedonbothsides. Themargin
of the perforation was refreshed, and the drum remnant was
removed from the handle of the malleus. The mobility of the
ossicular chainwas checked. The graftwas shaped to the sizeof
the perforation. Gelfoams were kept in the middle ear accord-
ingly. For the posterior perforation, the graft was placed in the
underlay technique,medial to the handle of themalleus, to the
tympanic membrane, and to the annulus. For central, anterior
and subtotal perforations, the graft was notched to fit the
handle of the malleus and placed in the over-underlay tech-
nique. All of the caseswere then reinforcedusing the perichon-
drium. The tympanomeatal flap was pulled down and the
annulus was meticulously inserted in the sulcus. The external
auditory canal (EAC) was packed with gelfoam and then with
ear pack, which was removed after 7 days. (►Figs. 1 to 6)

The patients were followed up at 6 weeks, 12 weeks, and
6 months. The average on 4 frequencies (0.5; 1.0; 2.0; and
3.0 kHz) of hearing thresholds in air and bone conduction
and the air-bone gap (ABG) were evaluated 7 days before the
surgery and 12 weeks afterwards.

Data were analyzed as graft uptake rate and as change
between pre- and postoperative hearing. Datawere analyzed
using the Fisher exact test, the chi-squared test, and the
dependent and independent t-test in IBM SPSS Statistics for
Windows, Version 23.0 (IBM Corp., Armonk, NY, USA). The
level of statistical significance was set at p<0.05.

Fig. 1 Preoperative perforation

Fig. 2 Margin freshened
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Results

The epidemiological profiles, the preoperative hearing sta-
tus, and the perforation size were similar in both groups, as
shown in ►Table 1. In the ET group, the mean age of the
patients was 31.34�14.89 years old, ranging from 12 to
65 years old, and in the MT group, the mean age of the
patients was 25.86�9.43 years old, ranging from 12 to
50 years old. There was no statistically significant difference
between the two age groups (p¼0.070).

There were 14 males and 21 females in the ET group, and
11 males and 24 females in the MT group, which was not
statistically different (p¼0.618).

Based on the laterality of the disease, in the ET group, 20
caseswere on left side, and 15were on the right side. In theMT
group, 19 cases were on the left side, and 16 on the right side.
Both were statistically insignificant (p¼1.00). The mean per-
foration size onpercentagewas 66.86�20.15 on the ET group,
and 67.57�17.87 on the MT group. Both group based on
perforation size was not statistically significant (p¼0.876).

Fig. 3 Middle ear and ossicles exposed

Fig. 4 Cartilage graft placed

Fig. 5 Perichondrium reinforced

Fig. 6 Graft uptake after 12 weeks

Table 1 Pre- and postoperative hearing outcomes

Endoscopic
tympanoplasty
group

Microscopic
tympanoplasty
group

Enrolled 35 35

Age
(years old)

Range 12–65 12–50

Mean 31.34� 14.89 25.86� 9.43 p-value 0.070

Gender

Male 14 11

Female 21 24

Ratio 0.66 0.45 p-value 0.618

Site

Left 20 19

Right 15 16

Ratio 1.33 1.18 p-value 1.00

Perforation
size (%)

66.86� 20.15 67.57� 17.87 p-value 0.876

Graft

Uptake 32 (91.42%) 32 (91.42%)

Failure 3 (8.57%) 3 (8.57%) p-value 1.00

Operation
time
(minutes)

48.20� 10.37 52.63� 8.68 p-value 0.57

Follow-up
(weeks)

Range 5–29 5–49

Mean 12.15� 6.31 17.11� 11.43 p-value 0.028
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The graft success rates at 12 weeks postoperatively were
91.42% both in the ET and MT groups, that is, 32/35; and
these values were not statistically significantly different
(p¼1.00).

Hearing outcomes were as shown in ►Tables 2 to 5. There
was a highly statistically significant hearing outcome before
and after the surgery in both the ET and the MT groups.
However, there was no change in hearing outcomes between
the twogroups. Thus, thehearingoutcomedidnotchangewith
use either of the endoscope or of the microscope.

The mean operation time of the MT group (52.63�8.68
minutes) was longer than that of the ET group (48.20�10.37
minutes), but not statistically different (p¼0.57).

Discussion

The microscope has been used as the ideal operative tool for
tympanoplasty. The endoscope has been now rapidly used

for tympanoplasty since the first article published by el-
Guindy in 1992.8 Even tympanomastoidectomy, which was
traditionally performed using a microscope, is currently
being performed using an endoscope.9

Our study showed no differences between the graft
closure rates between the 2 groups (p¼1.00). Similarly, there
was no statistically significant difference obtained in the
demographic profile, in the hearing outcomes, and in the
operation time between the 2 groups (p>0.05). The results
obtained were comparable to those of other studies.

The graft uptake rate both in the ET and in the MT groups
was 32/35 (91.42%) at the 6-month follow-up. The operation
time for the ET groupwas 48.20�10.37minutes, and for the
MT group, it was 52.63�8.68minutes; although it was
shorter for the ET group, the difference was not statistically
significant (p¼0.57). However, three cases in the MT group
needed the postaural approach due to the lackof vision of the
anterior margin of the perforation. The hearing outcomewas

Table 2 Endoscopic tympanoplasty group

Mean n Standard deviation Standard error of mean p-value

Pair 1 Preoperative ACT 43.7143 35 11.32526 1.91432 0.000

Postoperative ACT 32.6786 35 14.60932 2.46943

Pair 2 Preoperative ABG 29.4143 35 9.85426 1.66567 0.000

Postoperative ABG 20.6000 35 11.33419 1.91583

Abbreviations: ABG, air-bone Gap; ACT, air conduction threshold.

Table 3 Microscopic tympanoplasty group

Mean n Standard deviation Standard error of mean p-value

Pair 1 Preoperative ACT 44.9643 35 12.21922 2.06543 0.000

Postoperative ACT 33.2857 35 14.08706 2.38115

Pair 2 Preoperative ABG 29.0500 35 11.60103 1.96093 0.000

Postoperative ABG 19.6071 35 10.54913 1.78313

Abbreviations: ABG, air-bone Gap; ACT, air conduction threshold.

Table 4 Pre- and postoperative air conduction threshold (endoscopic versus microscopic groups)

Groups n Mean Standard deviation Standard error of mean p-value

Preoperative ACT ET 35 43.7143 11.32526 1.91432 .405

MT 35 44.9643 12.21922 2.06543

Postoperative ACT ET 35 32.6786 14.60932 2.46943 .825

MT 35 33.2857 14.08706 2.38115

Abbreviations: ACT, air conduction threshold; ET, endoscopic tympanoplasty group; MT, microscopic tympanoplasty group.

Table 5 Pre- and postoperative air-bone gap (endoscopic versus microscopic groups)

Groups n Mean Standard deviation Standard error of mean p-value

Preoperative ABG ET 35 29.4143 9.85426 1.66567 .456

MT 35 29.0500 11.60103 1.96093

Postoperative ABG ET 35 20.6000 11.33419 1.91583 .572

MT 35 19.6071 10.54913 1.78313

Abbreviations: ABG, air-bone gap; ET, endoscopic tympanoplasty group; MT, microscopic tympanoplasty group.
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not statistically significant between the groups but had
significant results within the groups.

Huang et al performed a similar study in 2016 between 2
groups, microscopic and endoscopic, using the tragal cartilage
shield technique, and he had 96% graft uptake results in both
groups at 6 months of follow-up. The operation time in the
endoscopic group was of 50.4�13.4minutes, and of 75.5�20
minutes in the microscopic group, with p¼0.0001. Endoscope
use revealed to have a shorter operative time than the micro-
scopic group, with a statistically significant result.10

A study performed by Choi et al in 2016 that compared
endoscopic and microscopic tympanoplasty had 100% graft
uptake in the endoscopic group (n¼25) and 95.8% (n¼48) in
the microscopic group, which was not statistically significant
(p¼0.304), with a mean follow-up of 6.4months (range: 3–
11months). The mean operation time in the microscopic
group was of 88.9�28.5minutes, and of 68.2�22.1minutes
in theendoscopic group (p¼0.002). It revealed that endoscope
use had reduced the operative time significantly, which
resulted in less exposure to general anesthesia.11

A similar study was performed in 2015 by Mokbel et al,
who compared endoscopic and microscopic tympanoplasty,
with 40 cases in each group, with an uptake rate of 100% in
the endoscopic group and of 90% in the microscopic group,
with a follow-up range between 6 and 24 months. The
operation time was of 40�5.50minutes in the endoscopic
group, and of 55�10.50minutes in the microscopic group
(p<0.0001).12 Another study, performed in 2017 by Jyothi
et al, comparedmicroscopic with endoscopic myringoplasty,
with 60 cases in each group. They had and uptake rate of
91.67% in the endoscopic group and of 93.3% in the micro-
scopic group at 1 year of follow-up. They had a mean opera-
tive time of 60minutes in the endoscopic group and of
120minutes in the endoscopic group.13

A prospective randomized controlled trial performed in
2017 by Kaya et al had 13 patients presenting with bilateral
chronic otitis media, and performed microscopic and endo-
scopic ear surgery in the same patients. They had a graft
uptake of 100% in both groups at 12months of follow-up. The
operative time was of 36�4.20minutes in the endoscopic
group and of 69.38�216.11minutes in the microscopic
group, a difference that was statistically significant.14

In 2015, Awad et al performed endoscopic cartilage
type I tympanoplasty in 36 pediatric cases, whose age
ranged from 13 to 17 years old, with an uptake rate of 90%
at 6 months of follow-up, with a mean operative time of
55.03�2.50minutes.15

In 2015, Özgür et al submitted 53 patients to endoscopic
cartilage tympanoplasty, with a graft uptake of 92.5% at 6
postoperativemonths, and a mean operative time of
49.4�8.1minutes.16

All of the aforementioned studies had significant hearing
improvement pre- and postoperatively within the groups
and no change between the groups. Similarly, all of the
aforementioned studies performed microscopic tympano-
plasty with either the postaural or the endaural approach.
However, for the homogeneity of the present study, we
included microscopic and endoscopic both groups, with

only the transcanal approach. There were 3 cases in the
MT group that were operated with the postaural approach
and it was excluded in average operative time period.

The microscope is considered as the gold standard for the
otological procedures, as it provides stereoscopic vision, better
depth perception, and bimanual handling.10 Thefirst reported
case of endoscopic tympanoplasty was by el-Guindy in 1992.8

Several studies have already proven that the endoscope
significantly reduces the operative time due to the lack of
necessity to see the recesses, to itswide vision, and to the lack
of necessity to perform postoperative suturing.

This has helped patients to have a fast recovery, a shorter
hospital stay, and a lower financial burden, which is espe-
cially helpful for developing countries like ours. Newer high-
definition cameras have provided better image quality to
access blind sacs,middle ear spaces that would be impossible
to be visible by microscope.17

There are also limitations to endoscopic ear surgery. It is a
one-handed surgery and there is lack of depth perception.18

Both of these limitations can be overcome by experience and
practice.

Sometimes, its difficult to negotiate instruments in nar-
row canal along with endoscope, and bleeding makes the
surgery hard to deal with. There are studies that give us tips
about how to handle bleeding during endoscopic surgery.19

We did not find any difficulty while performing endo-
scopic tympanoplasty. It offered comparable results between
the MT and ET groups with respect to graft uptake and
hearing outcomes. The ET group had a slightly shorter
operative time than the MT group.

Conclusion

With use of endoscope, minimal invasive tympanoplasty can
be possible with similar graft success rate and shorter
operative time period as compared to microscope.
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