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Abstract:

Background: Chronic Otitis Media (COM) is a prevalent otorhinolaryngological condition necessitating surgical
intervention to restore tympanic membrane integrity and hearing mechanism. While microscopic myringoplasty
has long been the gold standard, the introduction of rigid endoscopes has revolutionized middle ear surgery.
Methods: A prospective, randomized controlled trial was conducted on 120 patients with inactive mucosal COM
undergoing type I myringoplasty. Patients were randomized into Group A (Endoscopic, n=60) and Group B
(Microscopic, n=60). Parameters assessed included graft uptake rate, air-bone gap (ABG) closure, operative
duration, and postoperative pain using the Visual Analog Scale (VAS). Follow-up was conducted at 1, 3, and 6
months.

Results: The graft uptake rate was 93.3% in the endoscopic group and 95.0% in the microscopic group, with no
statistically significant difference (p=0.701). Both groups showed significant postoperative audiological
improvement. The mean postoperative ABG was 11.4+4.2 dB in Group A and 10.943.8 dB in Group B (p=0.58).
However, the mean operative time was significantly shorter in the endoscopic group (52.4+10.5 min) compared
to the microscopic group (78.6+15.2 min, p<0.001). Furthermore, postoperative pain scores at 24 hours were
significantly lower in Group A (2.1+0.8) compared to Group B (5.4+1.2, p<0.001).

Conclusion: Endoscopic myringoplasty is as effective as microscopic myringoplasty regarding graft uptake and
hearing improvement. However, it offers distinct advantages in terms of reduced operative time, lower
postoperative morbidity, and superior cosmetic outcomes due to the transcanal approach.

Keywords: Endoscopic Ear Surgery; Microscopic Myringoplasty; Chronic Otitis Media; Tympanoplasty; Air-
Bone Gap.
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Introduction

Chronic Otitis Media (COM) remains a significant
global health burden, particularly in developing
nations, leading to hearing impairment and potential
intracranial complications. The primary surgical
intervention, myringoplasty, aims to repair the
tympanic membrane perforation and reverse
conductive hearing loss. Since the mid-20th century,
the operating microscope has been the cornerstone
of otologic surgery, offering stereoscopic vision and
magnification that standardized the procedure [1].

However, the microscopic approach usually requires
a post-auricular or endaural incision to visualize the
anterior tympanic rim, particularly in cases with a
narrow external auditory canal or anterior
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overhangs. This necessitates canalplasty and
significant soft tissue dissection, contributing to
postoperative morbidity and longer recovery
times [2].

In recent decades, the rigid endoscope has gained
prominence in otology. Initially utilized for
diagnostic purposes, its role has expanded to
therapeutic interventions. The endoscopic approach
utilizes the natural corridor of the external auditory
canal (transcanal), providing a wide-angle view that
allows visualization of deep anatomical recesses—
such as the sinus tympani and facial recess—that are
often blind spots under microscopy [3]. Tarabichi
was a pioneer in establishing the feasibility of
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endoscopic ear surgery, arguing that it minimizes the
need for extensive bony removal [4].

Despite the growing popularity of the endoscopic
technique, the transition remains debated. Critics of
the endoscopic method cite the loss of depth
perception (two-dimensional vision), the "one-
handed" surgical technique, and the potential for
thermal injury as significant drawbacks [5]. While
several studies have reported comparable graft
success rates, literature regarding operative
efficiency and postoperative quality of life remains
variable, with some studies suggesting the learning
curve for endoscopy prolongs surgery [6].

Currently, there is a need for more prospective data
comparing these two modalities in uniform patient
cohorts. This study aims to provide a comparative
evaluation of endoscopic versus microscopic
myringoplasty, specifically focusing on graft
integrity, audiological gain, operative duration, and
postoperative morbidity in patients with inactive
mucosal COM.

Materials and Methods

Study Design and Setting: This prospective,
parallel-group randomized controlled trial was
conducted at the Department of
Otorhinolaryngology of a tertiary care teaching
hospital over a period of 24 months.

Sample Size and Randomization: Based on
previous studies estimating a standard deviation of
10 minutes in operative time and a desired power of
80% with an alpha error of 0.05, a sample size of 120
patients was calculated. Participants were randomly
allocated into two groups using a computer-
generated random number table:

e Group A (Endoscopic Group): Underwent
transcanal endoscopic myringoplasty (n = 60).

e Group B (Microscopic Group): Underwent
microscopic myringoplasty (n = 60).

Inclusion and Exclusion Criteria: Inclusion
Criteria: Patients aged 18—60 years diagnosed with
Chronic Otitis Media (Mucosal type, inactive) with
a central perforation of the tympanic membrane, a
dry ear for at least 6 weeks, and pure conductive
hearing loss on audiometry.
Exclusion Criteria: Presence of cholesteatoma,
ossicular chain discontinuity, active discharge,
marginal or attic perforations, previous otologic
surgery (revision cases), or evidence of
sensorineural hearing loss.

Surgical Technique: All surgeries were performed
under general anesthesia by two senior surgeons
experienced in both techniques to minimize operator
bias.

Jayantilal et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

e Group A:A O-degree or 30-degree rigid
endoscope (3 mm or 4 mm, Karl Storz) was
used. A transcanal approach was utilized
without any external incision. The edges of the
perforation were freshened. A tympanomeatal
flap was raised. Temporalis fascia graft
(harvested via a small supra-auricular incision)
or tragal perichondrium was placed using the
underlay technique.

e Group B: A Carl Zeiss operating microscope
was utilized. A post-auricular incision (Wilde’s
incision) was standard. Canalplasty was
performed if the anterior overhang obstructed
the view. The graft was placed using the
underlay technique identical to Group A.

Outcome Measures

1. Morphological Outcome: Graft uptake was
assessed via otoscopy at 3 months post-
operation. Success was defined as a complete,
intact tympanic membrane.

2. Functional Outcome: Pure Tone Audiometry
(PTA) was performed preoperatively and at 3
months postoperatively. The Air-Bone Gap
(ABGQG) was calculated as the average difference
between air and bone conduction thresholds at
0.5, 1, 2, and 4 kHz.

3. Operative Parameters: Duration of surgery
was recorded from the first incision (or
infiltration) to the final suture/packing.

4. Postoperative Pain: Assessed using a 10-point
Visual Analog Scale (VAS) on postoperative
day 1.

5. Cosmesis: Assessed subjectively by patient
satisfaction regarding scar visibility.

Statistical Analysis: Data were analyzed using
SPSS software version 26.0. Continuous variables
(age, hearing thresholds, time) were presented as
Mean * Standard Deviation (SD) and compared
using the independent Student’s t-test. Categorical
variables (gender, graft uptake) were presented as
frequencies and percentages, analyzed using the
Chi-square test or Fisher’s exact test. A p-value of <
0.05 was considered statistically significant.

Results

Demographic Data: A total of 120 patients
completed the study. There were no dropouts during
the 6-month follow-up period. The demographic
distribution regarding age and gender was
statistically similar between the two groups,
ensuring baseline comparability (Table 1). The
preoperative mean Air-Bone Gap (ABG) was also
comparable (26.2 + 5.1 dB in Group A vs. 25.8 +
4.9 dB in Group B; p = 0.65).
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Table 1: Demographic and Baseline Clinical Characteristics

Variable Group A (Endoscopic) (n=60) | Group B (Microscopic) (n=60) | p-value
Age (years, Mean + SD) 34549.2 36.1+10.4 0.38
Gender (Male/Female) 28 /32 30/30 0.71
Side of Ear (Right/Left) 35/25 31/29 0.46
Perforation Size (Subtotal/ | 20 /40 22/38 0.70
Large)

Operative and Postoperative Outcomes: The
surgical outcomes are detailed in Table 2. The mean
operative time was significantly shorter in Group A
(52.4 £ 10.5 min) compared to Group B (78.6
15.2 min), showing a statistically significant
difference (p < 0.001). This difference was largely
attributed to the time required for closing the post-
auricular incision and suturing in Group B.

In terms of graft uptake, Group A achieved a success
rate of 93.3% (56/60), while Group B achieved

95.0% (57/60). The difference was not statistically
significant (p = 0.701), indicating both techniques
are equally effective for tympanic membrane
closure.

Postoperative pain scores (VAS) evaluated on Day
1 were significantly lower in the endoscopic group
(2.1 £0.8) compared to the microscopic group
(54 £1.2), suggesting reduced immediate
postoperative morbidity (p < 0.001).

Table 2: Surgical and Postoperative Clinical Outcomes

Variable Group A (Endoscopic) Group B (Microscopic) p-value
Operative Time (min) 52.4 4+ 10.5 78.6 + 15.2 <0.001*
Graft Uptake Rate n (%) 56 (93.3%) 57 (95.0%) 0.701
Pain Score (VAS) Day 1 21408 54+1.2 <0.001*
Hospital Stay (Days) 1.14+0.3 22406 <0.001*
*Indicates statistical significance.

Audiological Outcomes: Both groups demonstrated
significant improvement in hearing thresholds
postoperatively. Table 3 illustrates the comparison
of pre- and postoperative ABG. The mean gain in
ABG closure was 14.8 dB for Group A and 14.9 dB
for Group B. There was no statistically significant

Table 3: Comparison of Audiological Results (Air-Bone Gap)

difference between the two groups regarding the
final postoperative ABG (p = 0.58), suggesting that
the endoscopic technique yields functional results
equivalent to the microscopic standard.

Variable Group A (Endoscopic) | Group B (Microscopic) | p-value (Inter-group)
Pre-op ABG (dB) 26.24+5.1 25.84+4.9 0.65
Post-op ABG (dB) 114+ 4.2 109 + 3.8 0.58
ABG Improvement (dB) 14.8 + 3.5 149 +£3.1 0.87
p-value (Intra-group) <0.001* <0.001* —
*Indicates statistical
significance.
Discussion no significant difference in graft success rates

The evolution of otologic surgery has consistently
trended towards minimally invasive techniques.
This study compared the outcomes of endoscopic
versus microscopic myringoplasty, demonstrating
that while both techniques offer comparable graft
success and audiological improvement, the
endoscopic approach provides significant benefits
regarding operative time and postoperative
morbidity.

In our study, the graft uptake rates were 93.3% for
the endoscopic group and 95.0% for the microscopic
group. These findings are consistent with the
literature. A meta-analysis by Tseng et al. reported
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between the two modalities, with both averaging
above 90% [7]. This suggests that the visual
limitation of "one-handed" surgery in endoscopy
does not compromise the fundamental objective of
closing the tympanic membrane defect.

The primary advantage of the endoscope lies in its
wide-angle view. Traditional microscopy, while
providing excellent stereoscopic vision, is limited by
anarrow field of view, often requiring canalplasty to
visualize the anterior annulus. The endoscope
bypasses the narrow isthmus of the ear canal,
allowing the surgeon to "look around corners." This
capability was highlighted by Marchioni et al., who
noted that endoscopic approaches significantly
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reduce the need for canal wall drilling [8]. This
anatomical advantage likely contributed to the
reduced operative time observed in our study (52.4
min vs. 78.6 min). By avoiding the post-auricular
incision and extensive soft tissue dissection, the
endoscopic approach streamlines the surgical
workflow. While some earlier studies suggested a
longer duration for endoscopy due to the learning
curve [9], our results align with more recent data
indicating that once proficiency is achieved, the
transcanal endoscopic approach is faster [10].

Postoperative pain was significantly lower in the
endoscopic group (p < 0.001). This is directly
attributable to the transcanal nature of the surgery,
which preserves the sensory nerve supply of the
auricle and avoids the disruption of the temporalis
muscle and periosteum associated with the Wilde’s
incision used in the microscopic group. Similar
findings were reported by Gulsen and Wong, who
observed higher patient satisfaction and lower
analgesic requirements in endoscopic cohorts [11].

Regarding hearing outcomes, both groups showed
significant closure of the Air-Bone Gap with no
inter-group difference. This confirms that the
acoustic properties of the middle ear are restored
equally well by both techniques. The lack of
difference in audiological outcomes aligns with the
findings of Kuo et al., who concluded that the optical
method (endoscope vs. microscope) does not
influence the functional mechanics of the graft [12].

However, the endoscopic technique is not without
limitations. The loss of depth perception (2D vision)
poses a challenge, particularly for novice surgeons.
Furthermore, the one-handed technique requires the
surgeon to maintain a bloodless field, as holding the
suction simultaneously with the dissector is not
possible unless a holder is used [13]. In our study,
we managed hemostasis using epinephrine-soaked
pledgets, which was effective but requires patience.
Additionally, the heat generated by the light source
in the confined middle ear space carries a theoretical
risk of thermal injury, although no such
complications occurred in our series [14].

Cosmetically, the endoscopic group had no external
scar, which is a significant advantage for younger
patients. The microscopic group, utilizing a post-
auricular approach, resulted in a visible scar and
occasional temporary numbness of the pinna,
consistent with findings by Mohindra et al. [15].

Conclusion

The results of this comparative evaluation indicate
that endoscopic myringoplasty is a safe and
efficacious alternative to microscopic
myringoplasty for the repair of tympanic membrane
perforations in Chronic Otitis Media. Both
techniques yield statistically equivalent results
regarding graft uptake and hearing improvement.
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However, the endoscopic approach demonstrates
superiority in terms of significantly reduced
operative time, lower postoperative pain scores, and
better cosmetic outcomes due to the avoidance of
external incisions. While the loss of depth
perception and the one-handed technique present a
learning curve, the benefits of minimally invasive
visualization make endoscopy a valuable tool in the
modern otologic armamentarium.
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