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Endoscopic tympanoplasty and microscopic tympanoplasty is performed to restore hearing.
But ET superior to MT as it less invasive. Objective: To evaluate the comparative efficacy of
endoscopic tympanoplasty vs microscopic tympanoplasty for middle ear and tympanic
membrane surgery. Methods: A prospective, quasi-experimental study was conducted in the
ENT and Surgical Department of Bakhtawar Amin Memorial Trust Hospital, Multan from 15th
October 2024 to 15" May 2025. A total of 100 adult patients undergoing type 1 endoscopic
tympanoplasty or microscopic tympanoplasty were selected for the study by convenience
sampling. Preoperative and postoperative air conduction, air bone gap and bone conduction
were measured by pure tone. Picture archivingand communication system was used to perform
preoperative speechaudiometry to measure the perforation size. Results: The average surgery
duration in endoscopic group was 79.23 + 11.97 minutes and in microscopic group was 93.05 +
19.81, which was significantly longer than the former (p<0.001). The length of hospital stay was
also significantly short in endoscopic group (4.44 +1.11 min) due to less postoperative pain and
minimally invasive procedure than microscopic group (8.09 +1.27 min)(p<0.001). On follow up, 5
(10%) patients in endoscopic group and 6(12%) patients had a re-perforation (p=1.0). There was
no significant difference betweenincidence of otorrhea(6% vs 12%, p=0.36)and pain(4 % vs 2%,
p>0.05). Conclusions: The audiological outcomes between type 1 endoscopic tympanoplasty
and microscopic tympanoplasty were similar. However, surgical duration and length of hospital
staywasbetterinendoscopicgroup.

INTRODUCTION

Tympanoplasty is common procedure performed to repair
the tympanic membrane and middle ear for prevention of
infection and hearing restoration. It is performed with the
help of microscopes or endoscope to reconstruct the
damages the hearing mechanism. Although endoscopes
were previously employed for diagnosis and visualization
only, at present, they are a major part of middle ear
procedures performed for cochlear implants, otitis media
and otosclerosis[1, 2]. When comparing both procedures,
endoscopic tympanoplasty is superior to microscopic
tympanoplasty as it less invasive, achieves favorable

cosmetic outcomes and patients have reduces pain after
the procedure[3, 4]. Although arelatively incision is made,
it allows for a wider viewing plane for operating. It also
provides an advantage to explore the direct view of the
regions inaccessible by microscope such as sinus tympani,
epi-tympanic space and fascial recess. However,
endoscopic procedure has several limitations [5]. It does
not provide a three-dimensional view unlike microscopic
technique that determines the depth of structures.
Secondly, only one hand of surgeons is actively involved in
surgery while the other hand holds the endoscope which
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make the finer movements difficult. Lastly, the success of
this procedure depends on ample practice and experience
of surgeon to master it [6]. Previous studies conducted to
compare the outcomes of these techniques involved
performance of surgery by multiple surgeons whichyielded
variable results[7]. Additionally, most of these studies only
focuses on hearing outcomes. In this study it was included
that surgeries performed by three surgeons, experienced
inbothtechniques, tolimit the variability, excluded learning
curveasconfoundingfactorand evaluateamore controlled
comparison. Additional surgical parameters were included
such as frequency of complications, graft success rates,
operative time and duration of hospital stay.

This study was conducted to evaluate the comparative
efficacy of endoscopic tympanoplasty vs microscopic
tympanoplasty for middle ear and tympanic membrane
surgery.

METHODS

A prospective-quasi-experimental study was conducted in
the ENT and Surgical Department of Bakhtawar Amin
Memorial Trust Hospital, Multan from 15th October 2024 to
15th May 2025. A total of 100 adult patients undergoing type
1 endoscopic tympanoplasty or microscopic
tympanoplasty without ossicular reconstruction were
selected for the study by convenience sampling. The
sample size was calculated by G power software for
detecting a difference in postoperative air-bone gap
reduction between groups keeping 0.8 power of test, 95%
confidence interval, 0.05 statistical significance and a
minimum effect size of 5 decibels as in Saini et al [8].
Patients with a previous history of otitis media surgery or
mastoidectomy and those who could not attend follow-up
for a minimum of 3 months were excluded.The study was
approved by The Ethical Review Board was approved the
study by Ref N0.3437/BAMTH dated 10th Oct 2024. Patients
were divided into two groups based on the surgical
technique performed; endoscopic group and microscopic
group. Preoperative and postoperative air conduction was
measured by pure tone audiometry at frequencies 125, 250,
500, 1000, 2000, 3000, 4000 and 8000 Hz along with air
bone gap at 500, 1000, 2000 and 4000 Hz and bone
conduction at 250, 500, 1000, 2000, 3000 and 4000 Hz.
Preoperative speech audiometry was performed and
tympanic membrane perforation size was estimated from
endoscopic or microscopic images retrieved from the
PACS system. The relative perforation size was quantified
as a of the total tympanic membrane area using image-
based analysis. To limit selection bias, all surgeries were
percentage conducted by three surgeons with over5years'
experience in both techniques to standardize technical
performance [9]. The endoscopic procedure was
performed by making endomeatal incisions to elevate the
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tympanomeatal flap and the microscopic procedure was
performed through traditional postauricular route. All
patients were administered local infiltration anesthesia
using 0.01 mg/mL epinephrine in 2% lidocaine to minimize
bleeding. Grafts in endoscopic group were taken from
tragal perichondrium and in microscopic group from
temporalis fascia. Before making incisions, perforation
margins were scarified. A 10 mm tympanomeatal flap
elevation was done lateral to tympanic annulus. Keeping
the chorda tympani nerve intact, annulus was detached
from the tympanic sulcus to reach the middle ear and
assess mobility and integrity of ossicles. Grafts were
placed in the middle ear space by underlay technique
between manubrium mallei and fibrous annulus supported
by Wet Cutanplast to prevent medial migration. Dry
Cutanplast in external ear canal was used to support
healing and aid fixation. Tragal incisions were closed by
unabsorbable sutures which were removed 1 week
postoperatively. Cutanplast was removed 14 days after the
surgery. The surgical site was covered with non-
compressive dressing in endoscopic group and with
postauricular compressive dressing in microscopic group.
In the endoscopic group, the procedure was performed
with the help of 3 mm rigid endoscope with 0- and 30-
degree lenses connected to a 24-inch full monitor.
[llumination was provided by Xenon light source and
instrumentation was done using endoscope instrument for
middle ear procedures. In microscopic group, surgical
microscope was used to perform the procedures. All
included patients completed a uniform minimum follow-up
of 3months. Follow-up visits were scheduled at Tmonths, 3
months and 6 months postoperatively. The primary
outcome variable was audiological improvement,
measured by change in air-bone gap at 3 months
postoperatively. Secondary outcomes included surgery
duration, graft uptake, complication rates (re-perforation,
otorrhea, otalgia), and hospital stay duration. Anatomical
success was defined as intact graft on otoscopic
examination. Functional success (air conduction, air bone
gap)was defined as >10 dB improvement in ABG[10]. Data
analysis was done by SPSS version 20.0. Categorical data
(graft success, postoperative complications) was
compared by chi-squared test while parametric data
(surgery duration, hearing threshold) was evaluated by t-
tests. Variables were calculated as mean +SD. Baseline
clinical variables were statistically compared to confirm
intergroup comparability. The statistical significance was
setat p<0.05.
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RESULTS

A total of 100 patients divided into endoscopic and
microscopic group were included for analysis. The mean
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There was no significant difference between preoperative
and postoperative audiological parameters among groups
but there was significant improvement them

postoperatively, Table 2.
Table 2: Preoperative Audiological Parameters(n=100)

age in endoscopic group was 50.82 +13.02 years with 74%
women while the mean age in microscopic group was 44.11
+ 16.58 with 50% women. The difference in gender was
significant(p=0.05). The laterality, perforationlocation and
size, anesthesia and revision rate were statistically similar
betweenbothgroups, TableT.

Table1: Patients'Baseline Characteristics(n=100)

Endoscopic Microscopic

Variables Group Group
Mean +SD Mean £ SD

Operative Side

39.31+£16.86 [39.47+20.43| 0.84
20.22 £14.37 | 19.88 +15.39 0.70
20.09+8.68 | 21.55+10.33 | 0.48

Mean air conduction

Mean bone conduction
Mean air bone gap

Endoscopic Group
Mean*SD/

Microscopic
Group Mean+SD/ p-Value

Variables

Frequency (%) Frequency (%) Speech discrimination score | 95.80+10.41 | 94.54+17.11 | 0.66
Mean age 50.82 +13.02 44.11+16.58 0.05 Mean low tone 48.64+20.85| 45.10+£15.06 | 0.33
Gender Mean high tone 49.49+22.29|50.86+23.47| 0.90
Male 13(26) 25(50) Contralateral Side
Fornale 37(74) 25(50) 0.02 Mean air conduction 24.60+15.90 | 18.29+13.58 | 0.06
Laterality Mean bone conduction 24.42 £12.02 | 25.08 £15.53 0.76
Right 23(46) 28(56) Speech discrimination score | 99.09+4.89 | 99.24 +5.86 0.06
0.53
Left 27(54) 22 (44) Both endoscopic and microscopic tympanoplasty
Perforation Location significantly improved air conduction and air-bone gap
A”‘g[jggﬁgﬂi”” 40(80) 35(70) postoperatively (p<0.001 for both). Bone conduction
Posterior inferior 000) 530) 0.32 changes were not statistically significant in either group.
quadrant Low-tone hearing improved significantly, while high-tone
Anesthetic changes were non-significant. There were no significant
General 45(90) 49(98) 019 differences between the two groups in any audiological
Local 5(10) 1(2) outcomes, indicating comparable hearing restoration
Relative Perforation | 14 154 10.38 14181077 | 0.88 efficacy, Table3.
Revisions 1(2) 2(4) 1

Table 3: Comparison of Preoperative and Postoperative Hearing Thresholds

Endoscopic Group Microscopic Group p-

Variables

Preoperative Mean*SD Preoperative Mean + SD p Value

Preoperative Mean+SD  Postoperative Mean * SD P

Air conduction 39.31+16.86 30.41+18.28 <0.001 39.47+20.43 30.31+18.56 <0.001| 0.75
Bone conduction 20.22 £14.37 17.87+12.73 0.42 19.88 £15.39 18.87 +12.34 0.83 | 0.53
Air bone gap 20.09+8.68 10.36 +6.97 <0.001 21.55£10.33 11.83+7.89 <0.001| 0.54
Low tone 48.64 +20.85 26.28 +20.86 <0.001 45.10 £15.06 27.32 £15.94 <0.001| 0.27
High tone 49.49+22.29 45.89 £19.43 0.25 50.86 +23.47 47.30 +26.85 0.24 | 0.81

Functional success was achieved in 44 (88%) patients in Table 4: Operative Parametersand Postoperative Complications
the endoscopic group and 43 (86%) in the microscopic
group (p=0.78). The average surgery duration in

endoscopic group was 79.23 + 11.97 minutes and in

Endoscopic Group Microscopic Group

Frequency(%)/ p-Value
Mean + SD

Variable Frequency (%) /

Mean + SD

microscopic group was 93.05 + 19.81, which was Graft success rate 45(90) 44(88) 1
significantly longer than the former(p<0.001). The length of : Complications

hospital stay was also significantly short in endoscopic Re-perforation 5(10) 6(12) !
group (4.44 +1.11 min) due to less postoperative pain and Otorrhea 3(6) 6(12) 0.38
minimally invasive procedure than microscopic group(8.09 Ota.'g'a : 102) 2(4) 1

+ 1.27 min) (p<0.001). On follow up, 5(10%) patients in Wound infection - - !
(endos;:opic group and 6(12%) patients had are-perforation S”r?ri%gtf:)t'o” 79.23 +11.97 93.05:19.81 | <0.001
p=1.0). There was no significant difference between Length of hospital

incidence of otorrhea (6% vs 12%, p=0.36) and pain (4% vs stay (days) fasEln 809127 <0001

2%,p>0.05), Table 4.
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DISCUSSION

Endoscopic approach for middle ear surgery is a more
advantageous as it is less invasive and more visibility,
however, it was not preferred by surgeons due to low
resolutionand poorimaging. These limitations were solved
by new technology and updates in resolution systems but
its longer learning curve and use of one hand during
procedure are still major drawbacks. A study by Gkrinia et
al., favors the use of endoscope in events of limited
visibility and when there is a suspected lesion in the
tympanic canal [11]. It is also preferred to explore
inaccessible structures of middle ear when there is risk of
recurrence of lesions. However, hemorrhage or extensive
bone removal, can obstruct the view of endoscope so it
cannot fully replace the microscopic approach. This
present study shows that there the audiological outcomes
between endoscopic and microscopic procedure were
similar but surgical durationandlength of hospital stay was
better in endoscopic group. Other studies also showed
similar results[12,13]. Yang et al., also reported that type 1
endoscopic tympanoplasty has a shorter operative time,
improved health outcomes and less discomfort [14]. But it
yields similar graft success, hearing outcomes and
improvement in air bone gap compared to microscopic
tympanoplasty. The graft success rate was 45 (90%) in
endoscopic group and 44 (88%) in microscopic group but
the difference was not significant. Similarly, in Elnahal et
al., the difference between endoscopic group and
microscopic group was insignificant (85% vs 86.4%)[15].
ZaKir et al., also showed no significant difference for graft
success with a odds ratio of 0.70 (95% Cl: 0.39-1.30,
p=0.252), but the rate of recurrence was significantly
higher microscopic surgery with odds ratio of 0.61(95% Cl:
0.42-0.88, p=0.005) [16]. In Ulkumen et al., there were
comparable results between both procedures for surgery
duration (weighted mean difference: -20.08, 95% ClI: -
41.55-0.41), graft uptake rate (OR: 1.18, 95% Cl: 0.79-1.83)
and hearing outcomes(WMD: -1.22,95% Cl: -2.66-0.51)[17].
Gulsen et al., reported different results as endoscopic
tympanoplasty had a better pooled canaloplasty rate (OR:
8.02, 95% Cl: 4.27-13.83, p=1) and cosmetic outcomes (OR:
20.35, 95% Cl: 12.42-31.67, p=0.740) than microscopic
tympanoplasty [18]. Hence, this literature indicates that
endoscopic surgery is superior such as in terms of surgical
duration and complications. As graft type was consistent
within but not between groups, it was considered during
interpretation of outcomes and may represent a potential
confounding factor; however, both materials are widely
used with comparable success in the literature. Similarly,
since three surgeons had over five years of experience with
both endoscopic and microscopic tympanoplasty and only
patients who underwent type 1 tympanoplasty with no
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ossicular chain reconstruction were included, the surgeon
skill and case complexity were not considered as
confounding factors. It is integral to reduce the surgical
duration to reduce the time under anesthetic which can
consequently reduce complications. The surgical duration
was significantly shorter in endoscopic group(79.23 +11.97
minutes vs 93.05 +19.81, p<0.001). Thisis similar to previous
studies [19, 20]. This study has some limitations. The
number of patients included was limited as only the cases
handled by theauthorswere selected. Secondly, the follow-
up was shorter and it was not possible to test the hearing
simultaneously in all patients. Large studies preferably
randomized studies are recommended to achieve specific
resultswithalongerfollow-up.

CONCLUSIONS

The audiological outcomes between type 1 endoscopic
tympanoplasty and microscopic tympanoplasty were
similar. However, surgical duration and length of hospital
staywasbetterinendoscopicgroup.
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