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ABSTRACT

Background: Tympanoplasty aims to restore hearing by fixing a
perforated eardrum. This procedure can be carried out using various
techniques and tissue grafts. While there is no agreement on the
specific technique or graft to be used, the surgeon's experience and
preferences are crucial in determining which repair method to
select. Endoscopy allows for sufficient visualization, and even if
there are exostoses [bony growths] in the external auditory canal
[EAC], the margins of the perforation can be distinctly assessed.

Aim of the work: This study aims to compare two surgical techniques
of endoscopic type 1 tympanoplasty; Trans canal with or without
tympanomeatal flap elevation.

Patients and Methods: Fifty-two Patients with tympanic perforation
attending Al-Azhar University Hospital, Otorhinolaryngology
outpatient clinic with chronic tympanic membrane perforation and
they were divided into two equal groups: Tympanoplasty with and
without Elevation of Tympanomeatal Flap. The main studied
outcomes were success rate of surgery and improvement of hearing.

Results: We found significant decrease in post-operative Air Bone gap
in group A than group B [p=0.015]. Mean operative time was
statistically significant lower operative time in group B than group
A [p=0.001]. High success rate was reported in both group without
statistically significant difference.

Conclusion: The trans-tympanic tympanoplasty is a straightforward
method that has success rates similar to those of the tympanomeatal
flap technique.
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INTRODUCTION

In adults, chronic otitis media [COM] and
trauma often lead to persistent perforation of the
tympanic membrane [TM]. This perforation can
be treated with surgical closure through a
procedure called myringoplasty ™.

Tympanoplasty is a surgical intervention
carried out to address hearing loss by fixing a
perforated eardrum. There are various techniques
and tissue grafts that can be utilized in
performing tympanoplasty. While there is no
universally agreed-upon surgical technique or
graft choice, the surgeon's know-how and
preferences are crucial in choosing the
appropriate repair method [,

There are swift advancements taking place in
modern otologic surgery with regard to
tympanoplasty. A significant number of studies
focused on tympanoplasty can be found in the
literature. These studies mainly cover topics such
as the techniques used in tympanoplasty and the
important factors in selecting graft materials.
Thanks to the development and widespread
adoption of contemporary tympanoplasty
techniques, the success rate of tympanoplasty has
surpassed 90% EI,

The utilization of microscopes marked the
commencement of contemporary tympanoplasty
techniques, and presently, the endoscopic
tympanoplasty approach is regarded as a
minimally invasive surgical procedure 1,

In ear surgery, the endoscopic approach has
gained popularity. This technique offers
sufficient visualization, even if there are bony
growths [exostoses] in the external auditory
canal [EAC], allowing for clear evaluation of the
perforation margins. The endoscopic inlay
butterfly cartilage tympanoplasty is a successful
procedure that does not require canaloplasty or
elevation of the tympanomeatal flap. However, it
is technically more difficult as it requires precise
measurement of the perforation size and shape
and accurately sizing the cartilage graft. Yet, it
has an excellent graft success rate [,

The endoscopic tympanoplasty method was
introduced in the 1990s and has gained wide-
spread acceptance in otology. Through the trans-
canal route, the endoscopic approach can elevate
the tympanomeatal flap, while also enabling
tympanoplasty to be performed without elevating
the tympanomeatal flap !,
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The endoscopic method provides enhanced
imaging of the anatomic structures in the middle
ear, including the anterior and posterior
epitympanic space, sinus tympani, and the fascial
recess U],

One of the fundamental stages of tympano-
plasty is the elevation of the tympano-meatal
flap. Various incisions have been described in the
literature for this purpose. The most commonly
preferred method is to elevate a superiorly based
flap with a radial incision. The extent of elevation
required for the tympano-meatal flap depends on
the size of the perforation I,

Ayache identified various types of tympano-
meatal flap incision based on the size and
location of the perforation. By using different
grafts and minimizing the elevation of the
tympanomeatal flap, it is possible to achieve a
satisfactory level of anatomic and functional
success Bl

In this study, the main aim was to determine
whether the Trans tympanic method produces
outcomes similar to those achieved through the
tympanomeatal flap elevation approach.

PATIENTS AND METHODS

In this prospective clinical study, we recruit
52 patients with tympanic perforation from Al-
Azhar University Hospital, Otorhinolaryngology
Department, Faculty of Medicine.

Sample size was calculated by epi program,
prevalence of tympanic perforation was 0.09%
based on Pap et al. [ study. We used 95% as
confidence level and 80% power with o error
10%.

Inclusion criteria: Small and medium sized
central dry perforations with conductive hearing
loss [air bone gab < 35 dBs], with no mucosal
discharge for at least 3 months. Size of
perforation was calculated by measuring the
percentage of perforated area in relation to the
total area of tympanic membrane [,

Exclusion criteria: Patients suffering from
total/subtotal or peripheral perforation. Presence
of active discharge or Cholesteatoma.

Randomization: Patients have been divided
into two group: Group A [odds number; 26
patients]: Tympanoplasty with Elevation of
Tympanomeatal Flap, and Group B [even
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number; 26 patients]: Tympanoplasty Without
Elevation of Tympanomeatal Flap [Trans canal
Trans tympanic].

Ethical Consideration: The local Ethics
Board of Al-Azhar University approved the
study. This research was concluded in
accordance with [Declaration of Helsinki] The
Code of Ethics of the World Medical Association
for studies involving humans.

Data collection: Each patient included in the
study was subjected to full history taking.
Examination of ear by otoscope and ear
endoscope. Pure Tone Audiometry and
Tympanogram were done for each patient.

Surgical techniques

The patient underwent surgery while under
general anesthesia and in a comfortable supine
position. The ear surgery was carried out
according to established principles, and in all
cases, the tympanic membrane perforation was
examined endoscopically using a 3 mm 18 cm
rigid endoscope before graft extraction. After the
perforation edges were debrided, grafts were
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obtained. Both groups were grafted by flap of
tragal Perichondrium graft. The grafts were
acquired by harvesting the anterior and/or
posterior peri-chondrium of the tragal cartilage
[Figure 1].

In Group A, the endoscopic tympanoplasty
type 1 procedure was performed with the
elevation of the Tympanomeatal flap. The middle
ear was accessed by lifting the tympanomeatal
flap 5 mm lateral to the tympanic membrane
annulus. The ossicular chain in the middle ear
was examined, and the grafts obtained were
shaped to fit the perforation of the tympanic
membrane. They were then placed using the
over-underlay technique while checking the
ossicular chain. Finally, the tympanomeatal flap
was repositioned [Figure 2].

In Group B, patients underwent endoscopic
Trans canal Trans tympanic myringoplasty, after
the trimming of edges the graft was put
superficial to gel foam and the edges of it
repositioned under the edges of tympanic
membrane perforation [Figure 3]. Gel foam was
used to provide medial and lateral support to the
grafts.
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Figure [2]: Group A were undergone endoscopic tympanoplasty type 1 with elevation of
Tympanomeatal flap. Showing steps applied for the first group surgery which were 1, trimming of
edges 2, elevation of tympanomeatal flap 3, putting of gel foam 4, and putting of tragal
perichondrium graft

Figure [3]: Group B were undergoing endoscopic Trans canal Trans perforation, and the steps of the
second group surgery which were 1, trimming of edges 2, putting of gel foam 3, putting of tragal
perichondrium graft

A comparison is held between both groups Post-operative  follows-up:  Otological
according to operation time [starting after endoscopic examination after 1 week, 2 weeks,
adrenaline injection till butting gel foam], one month and 3 months. Pure Tone Audiometry
audiological outcomes after three months, and Tympanogram after 3 months.
complications [infection and pain] and success
rate.

Figure [4]: Healed TM after endoscopic tympanoplasty type 1 by Trans canal Trans Perforation
technique
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Statistical analysis: we used SPSS 23.0
program in summarization and testing of
significance, in categorical data we used chi
square or exact fisher test according to eligibility
of test. And for numerical data we used t-test. We
summarize data in form of mean and SD for
continuous data that are normally distributed and
frequency [%] for categorical data. We consider
p value less than 0.5 significantly.

RESULTS

In our study, the mean age of group A was
28.9 years, while for group B, it was 29.2 years,
and the difference between the two was not
statistically significant.

In group A 50% [13] were male and in group
B 46.2% [12] were male. In group A 53.8% [14]
complaining from Lt side perforation. While in
group B 53.8% [14] cases were complaining
from Rt side perforation, table [1].

We found medium size perforation was the
most frequent in both studied groups 15 [57.7%)]
and 14 [53.8%] respectively without statistically
significant [p=0.2]. Also, we found most
frequent type of hearing impairment was mild

CHL in both groups 20 [76.9%] and 18 [69.2%]
without statistically significant differences
[p=0.9], table [2].

As regard to preoperative Air Bone gap in
group A was 17.04 dB while in group B, it was
19.2 dB. While post-operative Air Bone gab was
11.9 db in group A and 15.2 db in group B with
significant decrease in post-operative Air Bone
gap in group A than group B [p=0.015], table [3]

In our study mean operative time in group A
was 53.7+ 2.2 min while in group B was 36.2+4.4
min; with statistically significant lower operative
time in group B than group A [p=0.001].

As regard to comparison of Air bone gap
between studied groups; preoperative Air bone
gap in group A was 17.04 db while post-
operative showed significant decrease to 11.9 db
[p=0.001]. Also, in group B showed significant
decrease from 19.2 db preoperative into 15.1 db
post-operative [p=0.001], table [4].

Our study showed highly success rate in both
group without statistically significant [p=1]. And
no cases of postoperative complications were
founded, table [5].

Table [1]: Comparison of General information of study participants

With Elevation Without Elevation P value
Age [years], mean £ SD 28.9 9.7 29.2 10.9 0.9
Sex, No. [%] Male 13 50 12 46.2 0.7
Female 13 50 14 53.8
Side, No. [%] Right 12 46.2 14 53.8 0.5
Left 14 53.8 12 46.2

Table [2]: Comparison between the Clinical data of studied groups
With Elevation

Without Elevation P value

No. % No. %
Size of Perforation Small 11 42.3 12 46.2 02
Medium 15 57.7 14 53.8 '
Hearing Impairment Minimal CHL 6 23.1 8 30.8 09
Mild CHL 20 76.9 18 69.2 '

Table [3]: Comparison between Air Bone Gabe between studied groups
With Elevation

Mean SD Mean SD
Air bone gap [dB] Pre 17.04 3.2 19.2 7.8 0.2
Post 11.9 3.2 15.2 5.7 0.015*

Without Elevation P value

Table [4]: Comparison between pre and post-operative Air Bone gap between studied groups

Pre Post ~ Pvalue

Mean SD Mean SD
Air bone gap With Elevation 17.04 3.2 11.9 3.2 0.001*
Without Elevation 19.2 7.8 15.1 5.7 0.001*
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Table [5]: Comparison of Success rate between studied groups

Success Rate

No.
Complete healing of TM 23
Residual Perforation 3

DISCUSSION

By utilizing various grafts and minimizing the
elevation of the tympanomeatal flap, it is
possible to attain a satisfactory level of anatomic
and functional success 1. Various tympanoplasty
techniques that do not require tympanomeatal
flap elevation can achieve a success rate of 82-
87%, along with acceptable audiometric
outcomes 191,

We believed that the trans-tympanic
tympanoplasty technique was faster and less
complicated than the tympanomeatal flap
elevation approach.

The patients were divided into two groups
before the operation, and their tympanoplasty
success rate and operative duration were
compared. It was discovered that both groups
achieved similar outcomes for small and
medium-sized perforations.

To evaluate audiologic success, we measured
the air-bone gap before and after the operation.
Upon comparing the hearing outcomes of both
groups, it was observed that the group that did
not undergo elevation had a higher gap.

As regard to comparison of Air bone gap
between studied groups; group A had
preoperative Air bone gap equal to 17.04 db.
while post-operative showed significant decrease
to 11.9 dB [p=0.001]. Also, in group B showed
significant decrease from 19.2 db preoperative
into 15.1 db post-operative [p=0.001]. This was
unlike study of Alzoubi et al. ', where their
results showed comparable results in both
groups.

Also, Ha et al. *? disagree with our finding
as they showed insignificant difference between
both groups as regard postoperative air-bone gap.
Alzoubi et al. [ suggested that the
improvement in air-bone gap observed in the
group that did not undergo elevation is the result
of less manipulation of the middle ear cavity,
resulting in fewer adhesions and better hearing
outcomes.

With Elevation
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Without Elevation P value
% No. %
88.5 23 88.5 1
11.5 3 11.5

In our study, trans tympanic [without
elevation] procedures had significant shorter
operative duration. Also, Alzoubi et al. Y, in
their study, reported that trans-tympanic
procedure was approximately 9 min shorter than
stander elevated technique with statistically
significant. Ha et al. 2 agree with our finding
reporting that trans tympanic had shorter
operative duration.

A comparative study of tympanomeatal flap
elevation versus non elevation stated that the
difference of success rate was statistically
insignificant (%1,

Several authors have supported the use of
trans-canal cartilage inlay tympanoplasty for
mending perforations in the tympanic membrane.
This procedure is minimally invasive and does
not require postauricular or endaural incisions 21,

Some recent authors have also reported on
endoscopic myringoplasty performed without
elevating the tympanomeatal flap, achieving

graft success rates ranging from 85% to 92.9%
[14, 15]

Our study showed success rate of 88.5 % [23
cases] in each group, with complete healing of
tympanic membrane, whereas 11.5% [3 cases] in
each group had residual crescentic perforation
without statistically significant [p=1]. No cases
of postoperative complications were founded.

Elevating the tympanomeatal flap not only
extends the duration of the operation but also
heightens the likelihood of postoperative
complications ¢, Niazi et al. 4 showed a
success rate of 80% and 85% for without- and
with-elevation techniques respectively. They
concluded that the without elevation technique is
less invasive, less traumatic and associated with
shorter operative duration and hospital stay.

Conclusion: The trans-tympanic tympano-
plasty technique is a straightforward and rapid
procedure that achieves comparable success rates
to the tympanomeatal flap approach. Therefore,
we recommend it for small to medium-sized
perforations. Endoscopic trans-canal trans-
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perforation tympanoplasty provides a convenient
and minimally invasive method for performing
tympanoplasty. It eliminates the need for post-
auricular or end-aural incisions, tympanomeatal
flap elevation and canal-plasty.

Conflict of Interest and Financial
Disclosure: None.
REFERENCES

1. Dolhi N, Weimer AD. Tympanic Membrane
Perforations. 2023 Aug 14. In: StatPearls [Internet].
Treasure Island [FL]: StatPearls Publishing; 2023
Jan—. PMID: 32491810.

. Isaacson G, Harounian JA. Results of pediatric
endoscopic  and endoscopically  assisted
tympanoplasty. World J Otorhinolaryngol Head
Neck Surg. 2017 Nov 3;3[3]:136-141. doi:
10.1016/j.wjorl.2017.09.002.

. Ozdamar K, Sen A. Comparison of temporal
muscle fascia and tragal cartilage perichondrium in
endoscopic type 1 tympanoplasty with limited
elevation of tympanomeatal flap. Braz J
Otorhinolaryngol. 2020 Jul-Aug;86[4]:483-489.
doi: 10.1016/j.bjorl.2019.06.014.

. Emre IE, Cingi C, Bayar Muluk N, Nogueira JF.
Endoscopic ear surgery. J Otol. 2020 Mar;15[1]:27-
32. doi: 10.1016/j.jot0.2019.11.004.

. Lou ZC. Endoscopic myringoplasty: comparison of

double layer cartilage-perichondrium graft and
single fascia grafting. J Otolaryngol Head Neck
Surg. 2020 Jun 22;49[1]:40. doi: 10.1186/s40463-
020-00440-7.

. Akyigit A, Sakallioglu O, Karlidag T. Endoscopic
tympanoplasty. J Otol. 2017 Jun;12[2]:62-67. doi:
10.1016/j.jot0.2017.04.004.

. Luers JC, Huttenbrink KB. Surgical anatomy and
pathology of the middle ear. J Anat. 2016
Feb;228[2]:338-53. doi: 10.1111/joa.12389.

. Pap I, Toth I, Gede N, Hegyi P, Szakécs Z,
Koukkoullis A, et al. Endoscopic type |
tympanoplasty is as effective as microscopic type |
tympanoplasty but less invasive-A meta-analysis.
Clin Otolaryngol. 2019 Nov;44[6]:942-953. doi:
10.1111/c0a.13407.

3456

9. Nahata V, Patil CY, Patil RK, Gattani G, Disawal
A, Roy A. Tympanic membrane perforation: Its
correlation with hearing loss and frequency
affected-An analytical study. Indian J Otol. 2014
Jan 1;20[1]:10-5. doi: 10.4103/0971-7749.129796.

10. Hardman J, Muzaffar J, Nankivell P, Coulson C.
Tympanoplasty for Chronic Tympanic Membrane
Perforation in Children: Systematic Review and
Meta-analysis. Otol Neurotol. 2015 Jun;36[5]:796-
804. doi: 10.1097/MA0.0000000000000767.

11. Alzoubi FQ, Tarifi AA, Khader Y, de Carpentier
J.  Comparison between transtympanic and
elevation of tympanomeatal flap approaches in
tympanoplasty. Otol Neurotol. 2010 Jul;31[5]:773-
5. doi: 10.1097/MAQ.0b013e3181e40a41.

12. Ha J, Kim H, Jang JH, Park HY, Choung YH.
Transtympanic soft tissue tympanoplasty can
replace conventional techniques elevating tympanic
membranes. Eur Arch Otorhinolaryngol. 2022
Dec;279[12]:5639-5645. doi: 10.1007/s00405-022-
07427-2.

13. Couloigner V, Baculard F, El Bakkouri W, Viala
P, Frangois M, Narcy P, Van Den Abbeele T. Inlay
butterfly cartilage tympanoplasty in children. Otol
Neurotol. 2005 Mar;26[2]:247-51. doi: 10.1097/
00129492-200503000-00020.

14. Niazi SA, Hassan zZU, Atif K, Ullah S.
Comparison of permeatal medial placement of graft
without raising the tympano-meatal flaps to
conventional methods of myringoplasty: An
experience at tertiary care hospital in Pakistan. Pak
J Med Sci. 2016 Jul-Aug;32[4]:927-30. doi: 10.
12669/pjms.324.9497.

15. El-Hennawi DEM, Ahmed MR, Abou-Halawa
AS, Al-Hamtary MA. Endoscopic push-through
technique compared to microscopic underlay
myringoplasty in anterior tympanic membrane
perforations. J Laryngol Otol. 2018 Jun;132[6]:
509-513. doi: 10.1017/S0022215118000889.

16. Lou Z. The Elevation of Tympanomeatal Skin
Flap Could Not be Necessary for Endoscopic
Cartilage Myringoplasty. Ear Nose Throat J. 2021
Sep;100[5_suppl]:781S-782S.  doi:  10.1177/
0145561320910671.





https://ijma.journals.ekb.eg/

