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Abstract

Background: The aim of the study is to compare the surgical outcomes of endoscopic versus microscopic
myringoplasty. And to assess the advantages and disadvantages of each approach.

Material and Methods: This is a comparative study carried out in the department of otorhinolaryngology at
Malla Reddy Medical College for Women, Hyderabad, from November 2022 to July 2024. Sixty cases with
tubo-tympanic type of chronic otitis media aged between 15-60 years were included in the study. They were
randomly allocated into two equal groups to undergo myringoplasty under local anaesthesia either the
endoscopic or microscopic approach. All the patients were followed up on 7" post-operative day, 1 and 3
months after surgery.

Results: The hearing improvement between the two study groups was not statistically significant (p=0.876).
Graft uptake rate was same in the both groups (p = 0.542). The average operating time was 120 minutes for
microscopic and 93 minutes for endoscopic surgery. The difference in the operating time may depend upon the
surgeon and his/her expertise, however it is the general observation that time taken in the endoscopic group is
significantly lower. The post-operative complications in both the groups were not statistically significant.
Conclusion: Both endoscopic and microscopic ear surgeries yielded similar results in terms of graft uptake,
hearing improvement and post-operative complications. However, the endoscopic approach was associated with
a significantly shorter operative time, may provide additional logistical benefits, making it a valuable alternative
in modern otologic practice.
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Introduction

According to the WHO Foundation Workshop
(1996), chronic suppurative otitis media (CSOM) is
defined as a long-standing infection involving the
Eustachian tube, middle ear, and mastoid,
accompanied by a non-intact tympanic membrane
and persistent ear discharge [1].

Factors such as poor socioeconomic status,
overcrowding, and poor hygiene contribute to its
prevalence. Waullstein and Zollner pioneered
myringoplasty in 1949 to restore hearing by
repairing tympanic membrane perforations without
ossicular involvement by using a graft [2] Various
graft materials are used for myringoplasty,
however, temporalis fascia his the most commonly
used, as it offers greater resistance and
consequently results in a higher success rate [3].

Microscopes have been used for myringoplasty
since 1950s. Microscopic surgery provides
excellent magnification, binocular vision, and the
use of both hands for better surgical manipulation.
Its main limitation is the straight-line view, which
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restricts visualization of hidden areas of middle ear.
While the middle ear endoscopes, widely used for
surgery from the 1990s [4]. Compared to the
microscope, endoscopes offer a wider field of view
and better visualization of hidden areas, without
requiring extensive surgical exposure [6].

The use of angled endoscopes with prism lenses
allows surgeons to visualize beyond straight-line
access, reaching anatomical regions that are
difficult to see under the

microscope.

These advantages contribute to shorter operative
times, enhanced precision, and potentially lower
morbidity [7]. Although equally effective as the
microscope, the endoscope limits the surgeon to a
single-handed technique as it must be held in the
non-dominant hand [8].This comparative study
aims to evaluate and compare the surgical and
functional outcomes of endoscopic and
microscopic-assisted myringoplasty, focusing on
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parameters such as graft uptake rate, hearing
improvement, and duration of surgery.

Material and Methods

A comparative study was conducted in the
department of otorhinolaryngology from November
2022 to July 2024 at a tertiary academic medical
center. Ethical approval for the study was obtained
from the Institutional Ethics Committee prior to
commencement of the study.

Inclusion criteria:

Tubo-tympanic type of CSOM

Dry ear for past 6 weeks

Patients with patent Eustachian tube

Age group of 15 to 60 years

Patients with pure conductive deafness with air
bone gap of less than 40 dB

SNk W=

Exclusion Criteria:

Acute suppurative otitis media

CSOM with cholesteatoma

CSOM with complications

History of prior ear surgery

Narrow ear canal

CSOM with safe type with ossicular
discontinuity

AN S e

A total of sixty cases were selected for this study
and randomly allocated into two equal groups.
Group A underwent microscopic myringoplasty,
while Group B  underwent endoscopic
myringoplasty, both performed under local
anaesthesia. Preoperative evaluation also included
plain X-ray of both mastoids (Law’s view) to
assess mastoid air cell development and rule out
pathology.

Pre-operative sedation: All patients received
intramuscular premedication 30 minutes prior to
surgery. The regimen included Pentazocine 30 mg
for sedation and analgesia, Promethazine 25 mg to
prevent preoperative nausea and vomiting, and
Atropine 04 mg to counteract vagal
hypersensitivity.

Microscopic Myringoplasty: The patient was
placed in a supine position with the operated ear
facing upward. Infiltration was given using 2%
lignocaine with 1:100,000 epinephrine in the post-
auricular region, temporal area, and the four
quadrants of the external auditory canal.
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A post-auricular (Sir William Wilde’s) incision was
made, and the temporalis fascia graft was
harvested. The margins of the tympanic membrane
perforation were freshened, and a tympanomeatal
flap was elevated. A properly dried temporalis
fascia graft of appropriate size was introduced
through the external auditory canal and placed
medial to the handle of the malleus using the
underlay technique. The tympanomeatal flap was
repositioned to cover the free edge of the graft.
Small pieces of gel foam were placed around the
edges of the elevated flap in the external auditory
canal to support the graft and maintain position.

Endoscopic Myringoplasty: The patient was
positioned supine with the affected ear facing
upward. Infiltration with 2% lignocaine and
1:100,000 epinephrine was administered in the post
auricular region, temporal area, and all four
quadrants of the external auditory canal.

A 0-degree, 4 mm endoscope was used to perform
the procedure via a transmeatal approach. The
edges of the tympanic membrane perforation were
excised with a sickle knife, and the tympanomeatal
flap was elevated. A horizontal incision was made
in the temporal region to harvest the temporalis
fascia graft. The graft was placed medial surface of
the tympanic membrane remnant using the
underlay technique. The tympanomeatal flap was
then repositioned, and gel foam soaked in antibiotic
solution was placed in the external auditory canal.

Post-operative Evaluation: All patients underwent
pure tone audiometry (PTA) both preoperatively
and postoperatively. The air-bone gap (ABG) was
assessed at 500 Hz, 1000 Hz, and 2000 Hz, and the
average of these frequencies was used to determine
the degree of hearing loss. The duration of surgery,
hearing outcomes, and graft uptake rates were
recorded and followed up to the 6th postoperative
month for all patients. The data obtained was
analyzed using SPSS Excel Microsoft 2015.

Results

1) Gender distribution: A total of 60 patients
were included in the study, comprising 33 females
(55%) and 27 males (45%). Among the female
patients, 15 underwent endoscopic myringoplasty
and 18 underwent microscopic myringoplasty.
Among the male patients, 15 underwent endoscopic
and 12 underwent microscopic myringoplasty
(Graph 1)
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Graph 1: Shows Gender distribution

2) Age distribution: In the present study, the
majority of patients were in the 16-30 years age
group (36 out of 60; 60%), followed by the 31-45
years group (22 out of 60; 36.6%), and the 46—60
years group (2 out of 60; 3.3%) (Graph 2). Among
patients aged 16-30 years, 15 underwent
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Graph 2: Age distribution

3) Graft uptake and residual perforation in each
type of surgery: At 12 weeks postoperatively,
graft uptake was observed in 74% (22 out of 30) of
patients in the endoscopic group and 80% (24 out

of 30) in the microscopic group (Table 1). The
difference was not statistically significant (p =
0.542), indicating comparable graft success rates
between the two surgical approaches.

Table 1: Graft Uptake

Type of surgery Graft in-situ Residual perforation Total
Microscopic 24 (80%) 6 (20%) 30
Endoscopic 22 (74%) 8 (26%) 30
Total 46 14 60
4) Hearing Outcomes: The average pre-operative endoscopic myringoplasty group, the post-

hearing loss among patients undergoing both
microscopic and endoscopic myringoplasty was 40
dB. Post-operatively, patients who underwent
microscopic myringoplasty had a mean pure tone
audiometry (PTA) threshold of 28.70 dB, resulting
in an average hearing gain of 11.30 dB. In the
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operative PTA mean was 29.03 dB, with an
average gain of 10.96 dB (Table 2). A significant
improvement in hearing was noted in both groups,
with no statistically significant difference in
hearing outcomes between the two techniques (p =
0.876).
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Table 2: Hearing outcomes

Pre-operative PTA (dB) Post-operative PTA (B) Hearing Gain (dB)
Microscopic 40 28.70 11.30
Endoscopic 40 29.03 10.96

The average operative time was shorter in the
endoscopic group, with a mean duration of 93
minutes, compared to 120 minutes in the
microscopic group. This reflects the advantage of
the minimally invasive approach associated with
endoscopic myringoplasty.

5) Post-operative complications: There were no
significant post-operative complications observed
in either group during the follow-up period,
indicating that both techniques are safe and well-
tolerated.

6) Post-operative cosmesis: In the endoscopic
group, 28 out of 30 patients (93.3%) rated their
cosmetic outcome as excellent, while the remaining
2 patients (6.7%) were satisfied with their result.

In contrast, in the microscopic group, 22 patients
(73.3%) reported being satisfied with the cosmetic
outcome, and 8§ patients (26.7%) rated it as
excellent. These findings suggest superior cosmetic
satisfaction in patients undergoing endoscopic
myringoplasty, likely due to the trans canal
approach avoiding external incisions

Discussion

Myringoplasty is a surgical procedure performed to
repair a perforated tympanic membrane and can be
carried out using either a microscope or an
endoscope. Traditionally, the microscope has been
considered the gold standard for ear surgeries,
including myringoplasty. However, in recent years,
the use of endoscopes has become increasingly
common in otologic procedures due to their
advantages.

The present study was conducted on 60 patients
aged between 15 and 60 years, all presenting with
tubotympanic type of chronic suppurative otitis
media with dry central perforation. This age range
was chosen due to the lower incidence of upper
respiratory tract infections and presbyacusis.

Notably, the majority of patients belonged to the
15-30 years age group. Among the study
population, 33 (55%) were females and 27 (45%)
were males, indicating a slight female
predominance.

In the present study, myringoplasty is performed
under local anaesthesia using a temporalis fascia
graft placed by the underlay technique [5]. The
overall graft uptake rate was 77%. In the
endoscopic myringoplasty group, graft uptake was
74%, while in the microscopic group it was 80%.
This difference was not statistically significant (p =
0.542), indicating comparable surgical success in
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both groups. Post-operative hearing improvement,
as measured by pure tone audiometry (PTA), was

similarly observed in both groups, with no
significant difference (p = 0.876).
Microscopic surgery provides excellent

magnification, binocular vision, and the use of both
hands for better surgical manipulation. Its main
limitation is the straight-line view, which restricts
visualization of deep recesses within the middle ear

[6].

Endoscopic myringoplasty was associated with
shorter operative time and hospital stay compared
to the microscopic technique [7]. There was no
significant difference between the two groups in
terms of post-operative complications such as
otorrhea and pain. Endoscopic ear surgery offers
several advantages, including a minimally invasive
approach, wide-angled view, and better
visualization of hidden anatomical structures.
However, limitations include lack of depth
perception, the need for frequent cleaning of the
lens tip, risk of endoscope damage during drilling,
and the necessity for one-handed surgical technique
[8].

Conclusion

Both endoscopic and microscopic myringoplasty
techniques demonstrated comparable outcomes in
terms of graft uptake, hearing improvement, and
post-operative  complications. However, the
endoscopic approach offered additional advantages,
including shorter operative time, reduced hospital
stay, and improved cosmetic outcomes due to the
minimally invasive nature of the technique.
Although the endoscope has limitations such as
single-handed operation and lack of depth
perception, its ability to provide a wide-angled
view and access to hidden areas of the middle ear
makes it a valuable and effective alternative to the
traditional microscopic approach.
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