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Introduction

Myringoplasty is thesurgicalprocedure that isperformed for the
repair and closure of the perforation of the pars tensa of the
tympanic membrane, and is the most common surgical proce-
dure performed in chronic otitis media (COM) of the mucosal

type.1Themainaimof thisprocedure is todecreasethe infection,
to prevent recurrent discharge, and to improve hearing.2

Though the temporalis fascia is still being used as graft
material, it has been largely replaced by cartilage due to its
stability and long-term uptake result.3
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Abstract Introduction Middle ear surgeries, including myringoplasty, have increasingly uti-
lized endoscopes as an adjunct to or as a replacement for the operative microscope.
Objectives The objective of the present study was to evaluate the graft uptake rate
and to evaluate the hearing results.
Methods This is a prospective study. We have analyzed 139 patients who underwent
surgery for chronic otitis media (COM) of the mucosal type. All of the surgeries were
performed exclusively under total endoscopic transcanal approach using tragal
cartilage as graft, underlay technique. We have evaluated the postoperative graft
uptake and performed a hearing evaluation at 6 weeks, at 12 weeks, and at 6 months.
Results During the study period, 139 patients were included, out of which 13 were
lost to follow-up; therefore, only 126 patients were assessed. All of the cases were
performed under total endoscopic approach. As for the surgical outcome at the
postoperative otoscopy, 3 cases had initial uptake at 3 months and failed later;
therefore, complete closure of the perforation was observed in 97.6% (n ¼ 123) of
the patients 6 months after the intervention.
Four patients presented with preoperative anacusis; therefore, only 122 patients were
included for hearing evaluation. The preoperative air conduction threshold (ACT) and
airbone gap (ABG) were 43.34 � 11.53 and 24.73 � 7.89, respectively.
Postoperatively, the ACT and ABG closure were 28.73 � 15.75 and 11.91 � 8.41,
respectively. This difference was statistically significant (p < 0.001).
Conclusion The endoscopic approach for myringoplasty offers excellent visualiza-
tion; avoids postaural approach, enables a faster recovery, requires less hospital stay,
with excellent graft closure rate and improved functional outcomes.
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Microscopy has been considered to be the standard for ear
surgery; however, endoscopic ear surgery is now widely
accepted for many middle ear procedures. The use of endo-
scope in ear surgerywas first reported in the early 1990s and
since then its use has been broadened than before.4

The main advantage of endoscopes in myringoplasty is its
wider field of view, including the anterior margins, which
might be compromised with microscopes.5 Endoscopes pro-
videmuch information about the eustachian tube orifice, the
incudostapedial joint, the round window niche, the sinus
tympani, and the hypotympanum.6 It can be used to perform
less invasive surgery, avoiding canaloplasty, allowing a faster
recovery, less pain, a better cosmetic outcome, and a shorter
hospital stay. The objectives of the present study were to
evaluate the graft uptake rate, to evaluate thehearing results,
and to compare the pre- and postoperative hearing results

Methods

Wehave prospectively analyzed 139 patients who underwent
surgery for COM of the mucosal type in our hospital from
December 2016 to April 2017. Out of 139 cases, 13 patients
were lost to follow-up; therefore, only 126 patients were
included. Patients presenting with cholesteatoma, retraction
pockets, or atelectasis were excluded from the study.

Patients aged < 13 years oldwere operated under general
anesthesia, and patients � 13 years old were operated under
local anesthesia. The cases done under local anesthesia were
not admitted and discharged on the same day. Ethical
clearance was obtained from the Institutional Review Board.
A local antibiotic and steroid treatment was performed in
case of preoperative inflammation of the tympanic cavity. All
surgeries were done via total transcanal approach, using a
0 degree, 4 mm, 18 cm rigid scope (Stryker 1488, Plymouth,
MN, USA). A tragal cartilage graft was harvested, and the
perichondrium was removed on both sides. The margin of
perforation was refreshed, and the drum remnant was
removed from the handle of the malleus. The mobility of
the ossicular chain was checked. The graft was shaped to the
size of the perforation. Gelfoams (SPONGOSTAN™ Special,
Ferrosan Medical Devices A/S, Soeborg, Denmark were kept
in the middle ear accordingly. For the posterior perforation,
the graft was placed in the underlay technique, medial to the
handle of themalleus, to the tympanicmembrane, and to the
annulus. For the central, anterior and subtotal perforation,
the graft was notched tofit thehandle of themalleus andwas
placed in the overunderlay technique. All of the cases were
then reinforced using the perichondrium. The tympanomea-
tal flap was pulled down and the annulus was meticulously
inserted in the sulcus. The external auditory canal (EAC) was
packed with gelfoam and then with ear pack (Osseous Ear
pack, EonMeditech pvt ltd., Gujarat, India), which was
removed after 7 days. (►Figs. 1–5)

The patients were followed up at 6 weeks, at 12 weeks,
and at 6months. The average on 4 frequencies (0.5, 1, 2 and 3
kHz) of hearing thresholds in air and bone conduction and in
the air bone gap (ABG)were been evaluated 7 days before the
surgery and 12 weeks postsurgery.

Fig. 1 Preoperative perforation.

Fig. 2 Middle ear and ossicles exposed.

Fig. 3 Graft harvested.
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Results

During the study period, 139 patients were included, out of
which 13were lost to follow-up; therefore, only 126 patients
were assessed. The mean age of the patients was 28 � 11.21
old. Their age ranged from 7 to 64 years old. There were 50
(39.7%) males and 76 females (60.3%). As for the laterality, in
53 (42.1%) patients the operationwas performed on the right
side, and in 73 (57.9%) patients the operationwas performed
on the left side. Most of the patients were undergoing
surgery for the 1st time; patients undergoing revision sur-
gery accounted for 2.3% of the cases (n ¼ 3).

There were no cases that required surgical conversion to
the retroauricular approach or to the use of the microscope
in this series. All of the cases were performed under total
endoscopic approach. As for the surgical outcome at the
postoperative otoscopy, 3 cases presented initial uptake at
3 months and failed later; therefore, complete closure of the
perforation was observed in 97.6% (n ¼ 123) of the patients
6 months after the intervention.

Audiometrically, an improvement in the pure tone aver-
age (PTA) hearing thresholds was observed from the pre-
operative to the postoperative period (►Table 1 and 2). Four
patients had preoperative anacusis; therefore, only 122
patients were included for hearing evaluation. The preopera-

tive air conduction threshold (ACT) and the airbone gap
(ABG) closure were 43.34 � 11.53 and 24.73 � 7.89 respec-
tively. Postoperatively, the ACT and the ABG closure were
28.73 � 15.75 and 11.91 � 8.41, respectively. This differ-
ence was statistically significant (p < 0.001). A total of 60%
of the cases had a preoperative ABG level of between 21 and
30 dB, and the postoperative ABG had a maximum of 67%,
which fell < between 0 and 10 dB.

Discussion

Myringoplasty is conventionally performed using a micro-
scope, since it provides stereoscopic vision and better depth
perception along with bimanual handling.7 The use of an
endoscope for treating ear diseases has been dated since the
1960s.8

Table 1 Pre- and Postoperative hearing outcomes

Mean n Standard deviation

Pair 1 Preoperative ACT 43.3420 122 11.53721

Postoperative ACT 28.7377 122 15.75454

Pair 2 Preoperative BCT 18.6066 122 8.87266

Postoperative BCT 16.8238 122 8.81564

Pair 3 Preoperative ABG 24.7354 122 7.89815

Postoperative ABG 11.9139 122 8.41264

Abbreviations: ABG, airbone gab; ACT, air conduction threshold; BCT, bone conduction threshold.

Fig. 4 Graft placed.

Fig. 5 Graft uptake after 6 months.
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The 1st reported case of endoscopic myringoplasty was by
el-Guindy in 1992.9 There are now numerous studies pub-
lished on endoscopic ear surgery with graft uptake rate
comparable to microscopic ear surgery. In our study, we
had a graft uptake rate of 97.6%. There was a statistically
significant improvement in hearing outcome, with ABG
improvement of 11.9 � 8.4. Almost 50% of the patients had
a preoperative ABG ranging between 21 and 30 dB, which
resulted in the closure of the ABG (0–10 dB) in 54.9% of the
patients after the surgery.

The present study is comparable to the study performed
by Ayache.10 His study had an uptake rate of 96% in the
1 year follow-up period performed in 30 cases. Similary,
Huang et al had an uptake rate of 98% in 6 months of follow-
up using endoscopic cartilage myringoplasty in 50 cases.
His study had a hearing improvement of 8.9 dB in the ABG.7

Karhuketo et al had a closure rate of 90% in 29 cases in
1 year of follow–up, and the postoperative ABG was < 10
dB in 90% of the ears.11 Mokbel et al had a graft uptake rate
of 100% in type I cartilage tympanoplasty in 40 ears with a
follow-up ranging between 6 and 24 months. He had a
postoperative hearing improvement of the ABG of
8.50 � 1.25 dB.12 A similar result was also obtained by
Singh et al, with a closure rate of 92.85% in 28 ears at 2 years
of follow-up. They had an average postoperative ABG of
15.65 dB.13 Özgür et al had an uptake rate of 92.5% in 53
ears at 6 months of follow-up with improvement in hearing,
with a postoperative ABG of 10 � 7 dB.8 All of our cases
were performed exclusively by the transcanal approach
using an endoscope, and we did not need to use a micro-
scope nor the postaural or the endaural approach. Because
of the wide view of the endoscope, all of the margins of the
perforation could be visible. This provided the benefit of
faster patient recovery, shorter hospital stay, and less
financial burden to the patient.

However, there are several disadvantages of endoscopic
ear surgery. It requires the surgeon to use only one hand,
sometimes the instrument gets crowded, and at times it gets
contaminated with bleeding. This required learning curve to
overcome. It provides two-dimensional vision, impairing
depth perception; however, now this has been overcome
by high-definition camera systems.7 Two main safety con-
cerns of endoscopic ear surgery are excessive heat dissipa-
tion, and accidental movement of the patient,
with secondary direct trauma caused by the tip of the

endoscope, which has been explained nicely by Tarabichi
in his article.14 We did not experience any trauma caused by
the endoscope in our study period. All of the patients were
discharged on the same day. No sutures were applied. The
short follow-up period is one of the limitations of the present
study.

Conclusion

The endoscopic approach for myringoplasty offers excellent
visualization, avoids the postaural approach, enables a faster
recovery, and requires a shorter hospital stay, with excellent
graft closure rate and improved functional outcome.

Being of a low set-up cost, of easy portability and hand-
ling, endoscopic surgery holds promising results to be
applied in developing countries like ours.
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