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Abstract

Aim: In the present study, we aimed to investigate endoscopic and microscopic type 1
tympanoplasty outcomes in pediatric patients.
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Materials and Methods:

In this retrospective analysis, we assessed a total of 134

patients. The study focused on the outcomes of 138 ears from these 134 pediatric patients
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who received type 1 tympanoplasty. Four patients had the procedure performed on both
ears. The ages of the patients varied from 7 to 16 years. They were categorized into two
groups based on the surgical technique employed. Group 1 consisted of patients who had
type 1 tympanoplasty via an endoscopic method (n=58), while Group 2 included those
who underwent the microscopic approach to type 1 tympanoplasty (n=80). The tympanic
membrane was repaired using cartilage graft obtained from tragus cartilage in all patients.
The outcomes (regaining hearing, graft success, duration of operation, etc.) of the patients

in both groups were analyzed.
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Results: The postoperative air-bone gap (ABG) in both groups was statistically lower
than preoperative ABG. The pre-operative ABG of group 1 and group 2 were compara-

ble with and no significant difference among the groups. Likewise, postoperative ABG
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of groups 1 and 2 showed no significant difference among the groups. The duration of

operation of group 1 was statistically shorter than the durartion of operation ofgroup 2.
The graft success rates of group 1 and group 2 were 94.55% and 94.74%, respectively;

=0.309).
DOI: (p )

Conclusion: As in adults, type 1 tympanoplasty can be safely performed in children with

10.5455/annalsmedres.2024.04.066

an endoscopic approach. The most important advantage of this procedure is better visu-

alization of the entire tympanic membrane in patients who have narrow external auditory
canals. Although the regain rate of hearing of the groupswere , endoscogic approach has
shorter duration of operation and the duration of postoperative care were shorter than
the microscopic approach.

Copyright (© 2025 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction

Chronic otitis media (COM) is a common disease that can
cause serious complications as a result of inadequate treat-
ment. The preferred modality for treatment of COM is
tympanoplasty surgery, which aims to eradicate ear infec-
tions, restore hearing, and repair the perforated tympanic
membrane [1].

Tympanoplasty has been widely performed in pediatric pa-
tients for many years. Eradication of ear infections at an
early age prevents long-term complications of COM. How-
ever, there may be some handicaps in performing this type
of surgery on pediatric patients. First of all, the external
auditory canal is narrow and curved, and postoperative
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care is more difficult in pediatric patients [2,3]. Although
the microscope is classically used in otologic surgery, the
use of endoscopes has become increasingly popular due to
advantages in the exposure of the operative site. Our aim
was to evluate the efficacy of the mode of access during
tynpanosplasty in pediatric patients.

In this study, we aimed to analyze the outcomes of en-
doscopic and microscopic tympanoplasty. Also, we in-
vestigated the advantages, disadvantages, and technical
difficulties of endoscopic tympanoplasty in pediatric tym-
panoplasty.

Materials and Methods

The medical records of patients who were diagnosed with
pediatric COM at our training and research hospital and
underwent type 1 tympanoplasty from January 2010 to
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February 2019 were retrospectively reviewed. Ethical ap-
proval of the study was obtained from the istitutional
review board (decision no: 2020-08/6). The patients
younger than 7 and older than 16 years of age, patients
with previous ear surgery, and patients who have ossicular
damage, cholesteatoma, and congenital ear malformation
were excluded from evaluation in the preset study.

In total 138 ears of 134 pediatric patients were included
for evaluation in our study. Four patients underwent tym-
panoplasty in bilateral ears. Five patients were excluded
from the study due to insufficient records of the postoper-
ative follow-up. The patients included in the study were
divided into 2 groups: group 1 (n:58) consisted of patients
who underwent type 1 tympanoplasty with the endoscopic
approach, and group 2 (n:80) consisted of patients who
underwent type 1 tympanoplasty with a microscopic ap-
proach. Postoperative outcomes were compared in both
groups.

The demographic data, hearing gains, graft success, and
operation duration were collected and examined for all the
pateints. Detailed findings of the ear, nose, and throat ex-
amination were evaluated and recorded. Tympanic mem-
brane (TM) perforations were classified according to the
size of the perforation. TM perforations affecting <25%
of the surface of the TM were classified as small, perfora-
tions between 25% -50% of the TM surface was classified
as moderate, perforations affecting 50% -75% of the TM
membrane were classified as large, and> 75% TM perfo-
rations were classified as as near total.

The postoperative follow-up was performed on 15¢, 60,
and 12*"-month following the operation. The postoper-
ative evaluation of the hearing, the physical examination
findings, and the graft status were evaluated. The air-bone
gaps (ABGs) in all patients were assessed before surgery
and at 1, 6, and 12 months after the procedure. Hearing
thresholds were recorded at frequencies of 0.5, 1.0, 2.0, and
4.0 kHz, and the average hearing levels were determined.

All patients underwent type 1 tympanoplasty under gen-
eral anesthesia by an experienced otorhinolaryngologist. A
microscope (Opmi Vario S88; Carl Zeiss) was used to op-
erate the patients in Group 2, and the endaural approach
was preferred. The graft obtained in the tragus cartilage
of all patients was used as the graft material of the surgery.
After the endaural incision, the tympanomeatal flap was
elevated and accessed to the middle ear. The graft that
was tailored according to the perforation size, and was
placed.The cartilage graft was supported with Gelfoam
above and below. Endoscopic system (Karl Storz, Tut-
tlingen, Germany) and rigid endoscope (2.7 mm [6.0 cm]|)
were used in patients in group 1 . The incision was per-
formed about 6mm from the tympanic membrane lateral
to the external ear canal, and the tympanomeatal flap was
elevated. A cartilage graft obtained from the tragus was
used for TM reconstruction, and the graft was supported
by Gelfoam.

All patients received otomicroscopic and endoscopic eval-
uations at the 15¢, 6**, and 12" months following surgery.
The patients were assessed using audiometric measure-
ments, examination of the TM , and ABGs. The post-
operative audiologic results were assessed based on the
audiograms obtained on the 12 month.
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During the postoperative follow-ups, numeric rating scale
of pain intensity (NRS-11, range 0 tol0) were obtained
from the patients on the postoperative 15¢ day.

Statistical analysis

Statistical analyses were conducted utilizing the Statistical
Package for Social Sciences, version 20 (SPSS v20) from
IBM (USA). Continuous variables were described using
the mean =+ standard deviation (SD), along with the mini-
mum and maximum values. Furthermore, 95% confidence
intervals (CIs) were calculated for comparisons between
groups. Categorical variables were represented as both
the count of affected individuals and the corresponding
percentage of the overall study population. To evaluate
the normality of continuous variables, the Shapiro-Wilk
test was applied. When comparing continuous variables
between two groups (such as age and duration of surgery),
the independent samples t-test was utilized for data that
were normally distributed, while the Mann-Whitney U test
was implemented for data that did not follow a normal dis-
tribution. For paired comparisons within the same groups
(e.g., preoperative and postoperative air-bone gap), the
paired samples t-test was used as needed. For categori-
cal variables, such as gender distribution and condition of
grafts, the Chi-square test was employed for comparison.
If the expected frequencies were less than 5, Fisher’s exact
test was utilized for those comparisons. A p-value of less
than 0.05 was determined to be statistically significant for
all analyses.

Results

From total of 134 patients included in our study and 56
(41.79%) were female and 78 (58.21%) were male. The
mean age in group 1 was 11.40 £+ 2.34 years (range: 7—
16 years), while the mean age in group 2 was 12.43 +
2.03 years (range: 7-16 years). There was no statistically
significant difference in age between the two groups (p =
0.216).

There were 56 patients in Group 1; 24 (42.9%) of these pa-
tients were female, and 32 (57.1%) were male. The bilat-

eral ears of 2 male patients were operated and the data of a
total of 58 ears were analyzed. In Group 2, 31 (39.74%) of
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Figure 1. Preoperative and Postoperative ABGs following endoscopic and
Microscopic Tympanoplasty.
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Table 1. Distribution of General Features by Groups.
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Endoscopic Tympanoplasty (n:58) Group 1 Microscopic Tympanoplasty (n:80) Group 2 p

Mean+SD Min Max Mean+SD Min Max

(C1:95%) (C1:95%)
Age (years) 11.40+2.34 7 16 12.43+2.03 7 16 0.216
Air-bone gap (dB)
Preoperative 22.3245.12 12 30 21.34+4.12 10 30 0.445
Postoperative 7.84+3.41 5 13 7.87+3.26 5 15 0.380
P 0.000 0.000
Operative duration (minute) p*  59.37+3.12 48 64 79.42+4.36 72 89 0.000**
Condition of the graft n % n % p
Perforated 3 5.45 4 5.26

0.309

Nonperforated 55 94.55 76 94.74

Abbreviations: n: number; SD: standard deviation; dB: decibel; Cl: confidence interval; *: p-value by independent samples t-test; **: p-value

by paired sample test.

Table 2. Distribution of Perforation Sizes and Locations in the study groups.

Endoscopic Tympanoplasty

Microscopic Tympanoplasty

Perforation size Locations Total
(n:58) Group 1 (n:80) Group 2
Anterosuperior 3 2 5
Anteroinferior 2 3 5
Small )
Posterosuperior 5 7 12
Posteroinferior 3 3 6
Anterior 10 9 19
Moderate Posterior 5 7 12
Inferior 7 13 20
Large Central 8 14 22
Near Total Central 15 22 37

78 patients were female and 47 (60.26%) were male. The
bilateral ears of 2 female patients were operated on, and
the data of 80 ears were examined. found. There was no
significant difference in terms of distribution of the gen-
der among the groups (p=0.125). Demographic data and
clinical findings are summarized in Table 1.

The external auditory canal’s width was sufficient for us-
ing an endoscope in all patients in group 1. In none of
the patients, Conversion from the endoscopic to the mi-
croscopic access was not necessary in any of the patients.
The distribution perforation size and localization of the
tympanic membrane in the study are summarized in Ta-
ble 2. After the operation, TM perforation was observed
in 3 patients in group 1. Two patients had posterosupe-
rior small perforation, and 1 patient had a large central
perforation. In group 2, TM perforation was found in 4
patients in the operation. Anterior moderate perforation
in 3 patients, posterosuperior small perforation in 1 pa-
tient. There wss no statistical difference in the frequency
of pstoperarive TM perforation among the study groups
(p=0.309) (Table 2).

In group 1, the preoperative and postoperative ABG were
22.32 + 5.12 and 7.84 + 3.41dB, respectively. In group 2,
the preoperative and postoperative ABG 21.34 + 4.12 and
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7.87 £ 3.26 dB, respectively. The Preoperative ABG were
significantly higher than the postoperative measurements
in both groups (Table 1) (p<0.001). When the two groups
were compared in terms of the preoperative and postoper-
ative ABG, we found no statistically significant difference
among the groups (respectively p=0.445, p=0.380) (Fig-
ure 1).

The mean duration of the operation in group 1 was 59.37
+ 3.12 min (range, 48-64 min), and it was 79.42 £ 4.36 min
(range, 72-89 min)in group 2. The duration of operation
in group 1 was statistically shorter than in the group 2
(p<0.001) (Table 1).

In tympanoplasty with a microscopic approach, external
auditory canal curettage was performed to 7 patients, and
anterior wall canaloplasty was performed to 5 patients to
evaluate the ossicular chain.

NRS-11 scores obtained on the 1st postoperative day, were
1.02+21 in group 1 and 1.74+£45 in group 2. There was
a statisricaaly significant difference among the groups in
terms of NRS-11 scores (p<0.001).

The postoperative follow-up period is between 19 to 27
months. The mean follow-up period in Groups 1 and 2
was 20.6 and 25.4 months, respectively.
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Discussion

The main purpose of the tympanoplasty procedure is to
eradicate the pathology and to restore the ventilation abil-
ity of middle ear . ympanoplasty is a versatile procedure,
with techniques adapted based on disease extent, middle
ear condition, presence of cholesteatoma, and patient age.
Surgical outcomes are therefore influenced by these fac-
tors, along with the chosen surgical technique, approach,
and the surgeon’s expertise. We included only the cases
who underwent type 1 tympanoplastyto provide proper
standardization of the groups. We excluded cases with
cholesteatoma, ossicular chain repair, and the pateints who
required revisional surgery.

Various tympanoplasty methods have been described, but
there is a trend towards minimally invasive approaches,
especially in pediatric patients. Traditioannly, tym-
panoplasty is performed under the microscope. Endo-
scopic approaches have become increasingly common re-
cently. Although many studies suggest that the endoscopic
approach is more advantageous in selected adult patients
, data in the pediatric patients are not sufficient [4-6].

Despite the long-standing success of tympanoplasty per-
formed with a microscope, challenges remain, notably in
visualizing the anterior tympanic membrane and certain
areas of the middle ear.For these reasons, surgeons have
tried alternative methods such as tympanoplasty with an
endoscopic approach. In endoscopic approach, the en-
tire tympanic membrane can be observed [6,7]. Use of
an angled endoscope is one of the additional advantages.
All structures in the ear can be observed with angled
endoscopes. It is a minimally invasive procedure that
does not require additional procedures for exposure, thus
the normal anatomy is not disturbed for exposure [8,9].
Karhuketo et al. [10] have evaluated 29 patients, and found
that tympanoplasty with the endoscopic approach is ad-
vantageous because it preserves normal anatomical struc-
tures, does not require additional procedures, and the suc-
cess of the operation is as high which is comparable with
the microscopic approach.

One of the main advantages of the endoscopic approach is
the shorter duration of operation. Since the restoration of
hearing and success rates are comparable between the two
methods . The postoperative pain is less intense and post-
operative care are shorter in endoscopic approach, which is
especially important in the pediatric patients [9,11]. Lade
et al. [12] compared endoscopic and microscopic type 1
tympanoplasty in a randomized controlled study includ-
ing 60 patients. Canaloplasty was performed in 5 patients
who underwent microscopic tympanoplasty. In the endo-
scopic approach, the ossicular chain was easily examined,
and no additional procedure was required. The success
of the operation outcome was similar in the microscopic
and endoscopic approaches, and they showed the endo-
scopic approach as an alternative method in their studies
[12]. Similar results were obtained in our study. In our
tympanoplasty with a microscopic approach, external au-
ditory canal curettage was performed on 7 patients, nd
anterior wall canaloplasty was performed on 5 patients to
evaluate the ossicular chain. In the endoscopic approach,
extra intervention was not required.

In the study conducted by Osama et al. [13] the success
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rate of tympanoplasty with the endoscopic approach was
found to be 90%, and it was reports as 96% by Ayacha et
al. [14]. In our study, the graft success rate in endoscopic
tympanoplasty was 94.55%.

In the meta-analysis conducted by Manna et al. [15] it was
stated that the results related to restoration of hearing in
the endoscopic approach were not superior to microscopic,
but the incidence of canaloplasty was low. Therefore, an
endoscopic approach is recommended in tympanoplasty
and stapes surgeries due to lower chorda tympani dam-
age rate and pain levels.

Even if there is no difference in the success rates between
the two approaches in the pediatric patient group, endo-
scopic approach is kore superior due to lower rates of need
for postoperative care. With the endoscopic approach, the
need for canaloplasty has decreased, and in suitable pro-
cedures, the surgeries can be performed without elevating
the external auditory canal flap [16]. Especially in pedi-
atric patients, external auditory canal aspiration is a diffi-
cult procedure. Lower number of interventions in the ex-
ternal auditory canal results in faster recovery [17]. In our
study, the duration of postoperative follow-up were lower
in the endoscopic tympanoplasty group. Some of the pa-
tients were informed of their follow-up and did not come to
the controls because they had no complaints. We observed
less need for postoperative care and the need of external
auditory canal aspiration in the endoscopic group.

A key challenge in pediatric otological surgery is the nar-
row external auditory canal. While children’s canals typ-
ically achieve sufficient width for 2.7 mm endoscopes by
age five [18, 19|, the feasibility of endoscopic interven-
tion through this narrow bony canal has been a subject
of inquiry. Our study, focusing on type 1 tympanoplasty
in children aged seven and older, demonstrated the ade-
quacy of the endoscopic method in all cases. This aligns
with findings by Ito et al. [18], who reported success-
ful endoscopic middle ear surgery even in children with
abnormally narrow canals. However, because our study
focused exclusively on type 1 tympanoplasty, we cannot
extrapolate these findings to more complex cases. The
inherent limitations of single-handed endoscopic surgery,
such as bleeding control, suction, and drilling, remain rel-
evant considerations.

Several studies have compared endoscopic and microscopic
type 1 tympanoplasty. Choi et al. [20] reported statis-
tically lower postoperative pain in the endoscopic group
on the first postoperative day, a finding corroborated by
our own study. However, Kuo et al. [21, 22| found
no significant difference in postoperative pain or compli-
cations. While audiologic outcomes may not differ sig-
nificantly between approaches, factors influencing patient
comfort, such as postoperative care and pain management,
are important considerations. Furthermore, some publi-
cations suggest superior hearing outcomes with the en-
doscopic approach [23, 24]. A recent study by Kaur et
al. [23] demonstrated higher graft acceptance rates and
better hearing improvement with endoscopic transcanal
tympanoplasty compared to the microscopic postauricular
approach. They also suggested that platelet-rich plasma
(PRP) may further enhance outcomes with both tech-
niques. Ultimately, functional outcomes in middle ear
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surgery are influenced by various factors, including disease
severity and surgeon experience.

Conclusion

Postoperative surveillance is important aafter pediatric
tympanoplasty. Endoscopic tympanoplasty offers a
compelling treatment option, achieving similar hearing
restoration rates to microscopic techniques but with re-
duced postoperative pain and care requirements.
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