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ABSTRACT
Objective: To assess graft success and hearing improvement after endoscopic myringoplasty in patients with chronic suppu-
rative otitis media (CSOM) who have a central tympanic perforation and no active ear discharge.

Materials and Methods: This cross-sectional study was conducted at Khyber Teaching Hospital, Peshawar, from November
2022 to November 2023. Eighty-seven patients, 39 (44.83%) males and 48 (55.17%) females, diagnosed with CSOM with
a single central tympanic membrane perforation and no active ear discharge were enrolled. Patients with ossicular chain
disorders, tympanosclerosis, revision surgeries, or mixed-type hearing loss were excluded. Endoscopic myringoplasty was
performed using temporalis fascia grafts and a 4 mm endoscope via a transcanal approach under local anaesthesia and
IV sedation. Graft integration was evaluated at 12 weeks postoperatively. Hearing outcomes were assessed by comparing
preoperative and 12-week postoperative air-bone gap (ABG) closure and air conduction thresholds (ACT). SPSS v26.0 was
used for analysis, and a p-value < 0.05 was considered significant.

Results: Mean participant age was 28.05 + 9.68 years. Graft success rate was 93.1% (83/87), and improvement in both ABG
and ACT was observed. A significant reduction in postoperative ABG to 8.98 + 4.64 dB, compared to preoperative ABG of
16.82 = 11.11 dB, was found. Postoperative ACT also decreased significantly to 30.03 = 10.54 dB from preoperative ACT
of 71.36 = 14.36 dB.

Conclusion: High graft uptake, significant hearing improvement, and minimal complications make endoscopic myringoplasty
using temporalis fascia for treating central tympanic perforation in CSOM an excellent option.
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INTRODUCTION

Chronic suppurative otitis media (CSOM) is a per-
sistent middle ear inflammation that frequently prompts
patients to seek treatment at otolaryngology clinics. It can
result in significant long-term complications: irreversible
damage to the tympanic membrane, cholesteatoma for-
mation, atelectasis, tympanosclerosis, and the develop-
ment of retraction pockets. ' The symptoms associated
with CSOM include conductive hearing loss, earache, a
sensation of fullness in the ear, tinnitus, and ear discharge.

ments are generally ineffective in correcting the anatomi-
cal destruction or alleviating the symptoms of the disease.
In almost all cases, surgical treatment in the form of tym-
panic membrane closure is mandatory. This procedure,
called myringoplasty, involves the closure of the tympanic
membrane with grafts such as those from the Perichondri-
al cartilage or the Temporalis fascia. Currently, the Tempo-

ralis fascia is preferred by surgeons for grafting purposes.
3,4

2

Due to the persistent perforation of the tympanic
membrane in patients with CSOM, conservative treat-
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Several surgical techniques for myringoplasty
have been developed over the years. Currently, the two
most prevalent techniques involve the use of an auditory
microscope or an endoscope. Endaural, transcanal, and
postauricular approaches are all used, with transcanal en-
doscopic approaches becoming more popular recently.
Small holes are often treated by the transcanal method.
In the microscopic technique, a retroauricular approach
is favoured for anterior perforations, while the endaural
route is preferred for posterior perforations. The advent of
endoscopic surgery has enhanced the ability of surgeons
to visualize the internal structures of the ear more clearly,
allowing for the precise identification and management of
any anomalies. Additionally, endoscopic techniques can
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often obviate the need for mastoidectomy to achieve ade-
quate middle ear aeration. However, endoscopic myringo-
plasty has its drawbacks. Despite improved visualization,
the exact placement of the graft material can be challeng-
ing due to the need for the surgeon to manipulate the en-
doscope with one hand while positioning the graft with the
other®’. However, with time, experienced surgeons have
overcome this difficulty, and the results of endoscopic my-
ringoplasty are now comparable with microscopic myrin-
goplasty &

A review of the literature reveals a significant glob-
al increase in the use of endoscopy for myringoplasty over
the past two decades compared to traditional microscop-
ic techniques. This shift is attributed to enhanced visual-
ization, the advantages of the transcanal approach, the
minimally invasive nature of endoscopic procedures, and
the growing expertise in this field. However, in Pakistan,
the use of endoscopy for ear surgeries remains in its na-
scent stages. Therefore, this study aims to evaluate the
outcomes of endoscopic myringoplasty within our setting.

MATERIALS AND METHODS

This prospective observational study was carried
out in the ENT department of a tertiary healthcare centre,
Khyber Teaching Hospital, Peshawar, Pakistan, from No-
vember 2022 to November 2023. A certificate of ethical
approval was obtained from the Institutional Review Board
of the hospital (No.834/DME/KMC). A sample of 87 was
calculated using the Online Raosoft calculator, taking the
graft success rate in endoscopic myringoplasty at 94%,
a margin of error of 5% and a confidence interval of 95%.
Patients aged 20 to 60 years with CSOM and a single per-
foration in the central part of the tympanic membrane with-
out active discharge from the diseased ear were included
in the study. 3 Patients were excluded in the presence of
ossicular chain disorders, tympanosclerosis, mixed-type
hearing loss, or when presenting for revision surgeries.

Carefully selected patients were included in the
research after obtaining appropriate informed consent.
A thorough history was obtained from each patient. An
extensive ENT examination was conducted, and relevant
investigations, including tuning fork tests, pure tone audi-
ometry, and an X-ray mastoid were ordered for each pa-
tient.

Pre- and postoperative pure tone audiometry
was performed for all patients by an experienced audiol-
ogist. The results were reported in accordance with the
guidelines of the American Academy of Otolaryngology-
HeadandNeck Surgery. 12 Pre- and postoperatively, the
air bone gap (ABG) of each patient was calculated at the
frequencies of 500 Hz, 1,000 Hz, and 2,000 Hz, as the
three frequencies fall in the speech range, and the aver-
age of the three was taken as the average ABG.

Endoscopic myringoplasty, under local anaesthet-

ics and intravenous sedation, was performed in all patients
using the Temporalis fascia graft for closure of tympanic
membrane perforation. The endoscopic technique used a
transcanal approach and a 4mm rigid endoscope with a
00 wide-angle. A circumferential incision in the wall of the
canal was made approximately 5 mm away from the an-
nulus, making a superior-based flap. The tympanomeatal
flap and annulus were removed, lifting the mucosal layer
of the residual tympanic membrane behind it. The tempo-
ralis fascia graft was harvested using a small two-centime-
tre incision made in the temporal area. The graft was then
allowed to dry. The middle ear cavity was filled with gel
foam, followed by grafting of the temporalis fascia on the
mucosal layer of the tympanic membrane. The graft was
then attached to the handle of the malleus bone and the
bony part of the canal. The gel foam was also introduced
into the external auditory canal.

Intravenous antibiotics, oral analgesics, and oral
decongestants were given for 7 days postoperatively. This
was followed by 4 weeks of antibiotic ear drops. Patients
were followed up in the 1st, 2nd, 4th, 8th, and 12th weeks
postoperatively and examined for possible infection on
each visit. Each patient was also assessed for graft up-
take, ACT, and ABG on the 12th week postoperatively us-
ing an otoscope, tuning fork tests, and a pure tone audio-
gram. Preoperative hearing levels were then compared to
their counterpart postoperative values.

RESULTS

A total of 87 patients fulfilling the inclusion crite-
ria were studied. The age of the patients ranged from 20
to 60 years, with the mean age being 28.05+9.68 years.
The categorical variables are described in Table 1. Most
of the participants were in the age range of 20 to 29 years
(72.4%). Females outnumbered the males 16:13. For-
ty-seven (54%) patients had the right ear diseased, and
40 (46%) had the left ear affected. After 12 weeks of fol-
low-up, the graft was successful in 81 (93.1%) patients
and failed in 6 (6.9%) patients.

At the 12th week after endoscopic myringoplasty,
the hearing parameters had greatly improved. The ACT
was 71.36+14.36 dB, and the ABG was 16.82+11.11 dB
before surgery. The ACT had improved to 30.034+10.54
dB and the ABG to 8.98+4.64 dB postoperatively. A
breakdown of the mean preoperative and postoperative
ABGs and ACTs is given in Table 2. The table shows an
improvement in the mean preoperative and postoperative
values for both ACT and ABG.

A Wilcoxon signed-rank test indicated that pre-
operative ACT was significantly higher than postopera-
tive ACT Z = [-8.10], p = [. 001] and that preoperative
ABG was significantly higher than postoperative ABG Z
= [-7.43], p = [. 001] (Table 3), confirming the significant
improvement in hearing levels postoperatively.
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Fisher’s exact test showed that there was neither a
statistically significant association between the gender of
the patient and graft success rate (two-tailed p = 1.000),
nor a statistically significant association between the side
of the ear affected and graft success rate (two-tailed p =
1.000) (Table 4). Therefore, neither the gender of the pa-
tient nor the side of the affected ear made any difference
to graft uptake success.

DISCUSSION

The use of endoscopes to treat ear disorders
dates to the 1960s. In 1992, the first endoscopic myrin-
goplasty was reported by EI-Guindy. 1 Endoscopy has
several advantages while performing ear surgeries. It pro-
vides magnified panoramic views of the ear canal, allow-
ing detailed examination of the tympanic membrane and
the whole internal ear cavity without the need to adjust

Table No 1: Frequency and percent of different categorical variables

Frequency Percentage

Age Groups 20-29 63 72.4%
30-39 13 15.0%

40-49 4 4.6%

50-60 7 8.1%

Gender Female 48 55.2%

Male 39 44.8%

Graft Uptake Success Successful 81 93.1%
Unsuccessful 6 6.9%

Side of Ear Diseased Left 34 39.1%
Right 53 60.9%

Table No 2: Number of patients in different ranges of preoperative and postoperative air-bone gaps (ABGs) and air conduction

thresholds (ACTs)

Range (dB) Number of Patients in ABG Range Number of Patients in ACT Range
Preoperative Postoperative Preoperative Postoperative
0-10 30 (34.5%) 66 (75.9%) 0 (0.0%) 11 (12.6%)
11-20 28 (32.2%) 19 (21.8%) 1(1.1%) 67 (77.0%)
21-30 18 (20.7%) 2 (2.3%) 26 (29.9%) 7 (8.1%)
31-40 7 (8.1%) 0 (0.0%) 36 (41.4%) 2 (2.3%)
41-50 4 (4.6%) 0 (0.0%) 24 (27.6%) 0 (0.0%)

Table No 3: Mean preoperative and postoperative air conduction thresholds (ACTs) and air-bone gaps (ABGs)

Parameters Mean (dB = SD) Sig. (2-tailed)
Preoperative ACT (dB) 71.36+14.36 <0.001*
Postoperative ACT (dB) 30.03+10.54
Preoperative ABG (dB) 16.83+x11.11 <0.001*
Postoperative ABG (dB) 8.98 + 4.64

Table No 4: Graft Uptake Success and Gender of Patient and Side of Ear Affected

Graft Uptake Success p-value (Fischer's
Successful | Unsuccessful Exact Test)
Gender of Patient
Male 36 (41.4%) 3 (3.5%) 39 1.000
Female 45 (51.7%) 3 (3.5%) 48
Side of Ear Affected
Right 49 (56.3%) 4 (4.6%) 39 1.000
Left 32 (36.8%) 2 (2.3%) 48
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the patient’s head. Using the transcanal approach allows
the anterior canal recess, anterior tympanic perforation,
tympanic membrane retraction pocket, hypotympanum,
and any sinuses in the tympanic membrane to be easily
visualized. There is limited need for canaloplasty during
this technique, except for curettage of the ear canal if re-
quired in a very limited number of cases. The modern mi-
croscope offers advantages like binocular vision, excellent
stereoscopic surgical views, and good depth perception
while allowing both hands to be free. However, it has the
limitation of straight-line vision, making it difficult to see
the many deep recesses in the middle ear. 13 Endoscopic
cameras were developed to overcome this drawback.

We observed the graft success rate to be 93.1%
which is comparable with the results shown by Jyothi AC
et al., who found the graft success rate to be 91.67% in
endoscopic myringoplasty. " In our study, the six cases
of graft failure could be attributed to upper respiratory tract
infections and entry of water into the ear, leading to infec-
tion and compromised healing. Plodpai Y et al compared
endoscopic with microscopic tympanoplasty and found
that the graft success rate was 97.1% in the endoscopic
group. 5 Chen CK et al found the graft uptake success
rate to be 86.3% in endoscopic myringoplasty. 16 These
studies show similar results to ours for endoscopic my-
ringoplasty. The slight differences may be accounted for
by the difference in graft material or operative technique
used.

The preoperative average ABG in the present study
was 16.83+11.11 dB, and it reduced postoperatively to an
average ABG of 8.98 + 4.64 dB. A study by Yanget Q et
al. also showed comparable results, where the average
preoperative ABG is 19.26 dB +6.43 dB, and it improved
to an average ABG of 7.72 = 4.00 dB postoperatively after
endoscopic myringoplasty. 7 Gulsen S et al also showed
that the average ABG improved from 28.9 dB = 6.7 to 8.2
+ 4.7 dB postoperatively after endoscopic myringoplas-
ty. 8 The average preoperative air conduction threshold
(ACT) was 71.36=14.36 dB in our study, which improved
to 30.03+=10.54 dB. Mahawerawat K et al. also showed
that ACT improved from preoperative (39.9 dB +13.7)to
postoperative (28.6 dB + 14.2) after endoscopic myringo-
plasty. 19

The mean duration of the endoscopic myringo-
plasty we observed to be 75.60 + 14.24 minutes. Danishi
A et al had comparable observations and noted 76.7+38.8
minutes as the mean operative time. 20 Chen CK et al.
found the mean operative duration as 79.8 + 16.5 minutes
which is also comparable to our study16.

Endoscopic ear surgery does have several limita-
tions, such as operating with one hand, impairing vision
with minimal bleeding, and the lack of three-dimensional
images. These drawbacks can be overcome with the ex-
perience of the surgeon.

The present and past research’s findings may be
impacted by possible confounders, such as the surgeon’s
experience, making a comparison of results difficult. The
present study enrolled patients from a single centre in a
non-randomized fashion and involved an unblinded re-
view. Further research needs to be conducted to exam-
ine other factors that impact the graft success rate and
improvement in hearing levels after endoscopic myringo-
plasty.

CONCLUSION

The present study observed a high graft success
rate, significant improvements in air conduction threshold,
and air-bone gap postoperatively. This, alongside a very
low rate of complications, makes endoscopic myringo-
plasty using temporalis fascia graft for the treatment of
central tympanic perforation without active ear discharge
in CSOM an excellent option.
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