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Abstract

Objective of this study is to compare the endoscopic tympanoplasty (ET) and microscopic tympanoplasty (MT) regarding graft
uptake, hearing improvement and cost effectiveness. The total number of patients included in the study was 68 full filling
inclusion and external criteria. The total number of patients included in the study was 68, among these 50 were males and 18
were females. Mean age was 44 years. Disease was seen in right ear in 43 patients and in the left ear in 35 patients. The main
procedure performed was Tympanoplasty Type 1with underlay technique. Patients were divided into two groups, MT (A) and
ET (B), each of this was further divided into Tympanoplasty with Cortical Mastoidectomy (A1, B1) and Tympanoplasty
without Cortical Mastoidectomy (A2, B2). Among each type, the graft was either taken from Temporalis Fascia (TF); (Alf,
A2f, B1f, B2f) or from the tragal cartilage (TC); (Alc, A2¢, Blc, B2c). The success rate was determined by average hearing
improvement and graft uptake. According to the results, MT with Cortical Mastoidectomy had success rate of 100% and MT
without Cortical Mastoidectomy had success rate of 80% (with TF, the success rate is 75% and with TC, it is 100%). ET with
Cortical Mastoidectomy had success rate of 100% and ET without Cortical Mastoidectomy had success rate of 85% (with TC).
Total number of patients in which tympanoplasty was done with cortical mastoidectomy (all wet ears) was 46. The results were
extraordinary and graft uptake was 100%. Total number of patients who underwent tympanoplasty without cortical
mastoidectomy, (all dry ears) was 22. Results were only 81.8%. It was found that patients with ET and TF, were more satisfied
with the scar as it became invisible in 2 months. The scar was cosmetically unacceptable in patients having undergone cortical
mastoidectomy along with either ET or MT with use of TF graft.
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1. Introduction

Microscopic tympanoplasty (MT) can be performed
through postauricular, endaural, and transcanal approaches,
has been the usual procedure for repairing perforated
tympanic membranes since the 1950s. [1-4]. A postauricular
incision increases the field of view of the surgical site and the
transcanal approach is used for patients who have a wider ear
canal and small tympanic perforations [5, 6]. Thus, most
surgeons operate MT through the postauricular approach. MT
has a commendable graft take rate (>90%) but this technique
requires a detailed preparation, hair shaving, general
anesthesia and deep postauricular incision [7, §].

Since the late 1990s, surgeons have started performing
endoscopic tympanoplasty (ET) [7-20]. The field of view is
the key difference between MT and ET. The view during
microscopic surgery is restricted and depends on the
narrowest segment of the ear canal. On the other hand,
transcanal endoscopy offers a broader view as it bypasses the
narrowest part of the ear canal and even when a 08
endoscope is used [1, 2, 9]. Hence, ET is less invasive than
MT as it does not need canalplasty, postauricular incision or
general anesthesia [2, 3, 10].

Majority of the relevant studies performed are cohort
studies without a comparative study design [1, 3, 11, 12]. For
nearly two decades, the comparative efficacy of ET and MT
has not been clear. Thus there are grounds for an updated
systematic review and meta-analysis of this topic.

In this study, comparison is made the two procedures in
the following aspects:

1: The efficacies
tympanoplasty.

2: Benefits of cortical mastoidectomy with tympanoplasty
in wet perforations.

3: Graft uptake; comparing tragal cartilage (TC) with
temporalis fascia (TF).

4: Hearing improvement; comparing TF and TC, and MT
and ET.

5: Cost effectiveness and cosmetic results.

of endoscopic and microscopic

2. Materials and Methods

This cross sectional study was conducted at PAF hospital
Islamabad, during period of 5 years from Dec 2018 to Dec
2023. All patients who fulfil the inclusion criteria were
selected and divided into 8 groups. The main procedure was
Tympanoplasty Type 1 which was divided into two groups,
Microscopic ~ Tympanoplasty (A) and  Endoscopic
Tympanoplasty (B), each of this group was further divided
into Tympanoplasty with Cortical Mastoidectomy (Al, B1)
and Tympanoplasty without Cortical Mastoidectomy (A2,
B2). Among each type the graft for Tympanoplasty was
either taken from Temporalis Fascia (Alf, A2f, B1f, B2f) or
from the Tragal Cartilage (Alc, A2c, Blc, B2c).

Inclusion criteria comprised of patients of all ages who had

diagnosed tympanic membrane perforations medium-
subtotal, dry central perforation or patients having
perforations with mild mucoid discharge with no growth on
culture sensitivity. Patients having marginal or attic
perforations, cholesteatoma formation, uncontrolled diabetes
mellitus, ossicular chain disease, revision surgery and
uncontrolled infections and where minimum follow-up of
less than 6 months was not available; were excluded from the
study. Underlay grafting technique was used in in all groups.

Types of outcome measures were tympanic membrane
(TM) closure, hearing improvement, rate of canalplasty and
cosmetic results. TM closure rate was the primary outcome
measure at a minimum follow-up period of 6 months. Graft
failures earlier than 6 months were categorized as surgical
failures. Audiometric and cosmetic results were the
secondary results.

The data was collected and results were analyzed using
SPSS Version 22.0. P value less than.05 was considered
significant.

3. Results

The total number of patients included in the study was 68,
among these 50 were males and 18 were females. Mean age
was 44 years. Disease was seen in right ear in 43 patients and
in the left ear in 35 patients.

The main procedure performed was Tympanoplasty Type 1
which was divided into two groups, Microscopic
Tympanoplasty (A) and Endoscopic Tympanoplasty (B), each
of this was further divided into Tympanoplasty with Cortical
Mastoidectomy (Al, B1l) and Tympanoplasty without
Cortical Mastoidectomy (A2, B2). Among each type, the
graft for Tympanoplasty was either taken from Temporalis
Fascia (A1f, A2f, B1f, B2f) or from the tragal cartilage (Alc,
A2c¢, Blc, B2c). The success rate was determined by average
hearing improvement and graft uptake. According to the
results, Microscopic ~ Tympanoplasty  with  Cortical
Mastoidectomy had success rate of 100% and Microscopic
Tympanoplasty without Cortical Mastoidectomy had success
rate of 80% (with Temporalis Fascia, the success rate is 75%
and without tragal cartilage, it is 100%). Endoscopic
Tympanoplasty with Cortical Mastoidectomy had success
rate of 100% and Endoscopic Tympanoplasty without
Cortical Mastoidectomy had success rate of 85% (with Tragal
Cartilage). Total number of patients in which tympanoplasty
was done with cortical mastoidectomy (all wet ears) was 46.
The results were extraordinary and graft uptake was 100%.
Total number of patients who underwent tympanoplasty
without cortical mastoidectomy, (all dry ears) was 22. Results
were only 81.8%.

It was found that patients with ET and TF, were more
satisfied with the scar as it became invisible in 2 months.

The scar was cosmetically unacceptable in patients having
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undergone cortical mastoidectomy along with either ET or
MT with use of TF graft. The results were analyzed using

SPSS Version 22.0. P value was less than 0.05, considered
significant.

Table 1. Showing Pre- operative findings.

Age Gender Pre-op findings
:zs:e((;flre Side-procedure Type of graft Side Average
Min Max Males Females Ear Hearing
left Right loss (dB)
With Cortical Temporalis Fascia 5 5819 05 Wet 13 11 20
. (24) (A1)
Mastoidectomy
26) (Al Tragal Cartilage
Microscopic (26) (AD) (OZ)g(AIC) & 29 29 01 01 Wet 02 00 20
Tympanoplasty
(36) (A) ] ) Temporalis Fascia
Without Cortical (08) (A2f) 19 35 06 02 Dry 05 03 30
Mastoidectomy )
(10) (A2) Tragal Cartilage 21 )1 | 1 D ] 1 5
(02) (A2¢) 0 0 y 0L 0 0
Temporalis Fascia
With Cortical (14) (B1f) 15 64 12 02 Wet 09 05 30
Mastoidectomy )
(20) (B1) Tragal Cartilage
Endoscopic (06) (Blc) 12 31 05 01 Wet 04 02 40
T last
(;;)1 IEEI;OP sy Temporalis Fascia
Without Cortical (00) (B21)
Mastoidectomy
Tragal Cartilage
12) (B2
(12) (B2) (12) (B2o) 30 57 06 06 Dry 10 02 40
Table 2. Showing results of the study.
Pre-op findings Post-op findings
Type of Side-procedure  Type of graft Side . .
procedure Ear Hearing Hearing Graftuptake Percentage
. loss (dB) improvement P of success
left  Right
. ) Temporalis Fascia .
With Cortical (24) (A1f) Wet 13 11 20 15 Well 100%
Mastoidectomy
Tragal il
Microscopic 20 (AD ((E‘*)g‘z ACI:;U 8 Wet 02 00 20 20 Well 100%
Tympanoplasty
(36) (A) ] ) Temporalis Fascia Well .
Without Cortical (08) (A2f) Dry 05 03 30 15 (except 02) 75%
Mastoidectomy ]
(10) (A2) Tragal Cartilage o
(02) (A2¢) Dry 01 01 20 20 Well 100%
Temporalis Fascia
With Cortical (14) (B1f) Wet 09 05 30 20 Well 100%
Endoscopic Mastoidectomy .
Tympanoplasty  (20) (B1) Tragal Cartilage Wet 04 02 40 30 Well 100%
(32) (B) (06) (Blc)
Without Cortical ~ Temporalis Fascia
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Pre-op findings

Type of

T Side-procedure  Type of graft
Ear
Mastoidectomy  (00) (B2f)
(12) (B2)
Tragal Cartilage
(12) (B2¢) Dry 10

4. Discussion

The purpose of tympanoplasty is repair of the tympanic
membrane perforation and improvement of hearing loss but
other aspects like cost effectiveness, cosmetic results,
canalplasty, better surgical view and duration of surgery
should also be taken into account. We compared our study
with preceding studies in all these matters [1, 2 13, 14].

There was no remarkable difference in the pre- and
postoperative air conduction, bone conduction thresholds,
and air-bone gap values between the two groups, but a
considerable audiological improvement was observed in both
groups (p < 0.05). With respect to recurrence of tympanic
membrane  perforation, postoperative  otorrhea, and
discomfort symptoms, there was no significant difference
between the two groups (p > 0.05). The duration of surgery
and hospitalization period were shorter in the ET group than
in the MT group (p < 0.05). There were no considerable
differences in the cost of surgery between the two groups
(p > 0.05), but the overall cost was much lower in the ET
group than the MT group (p < 0.05).

The TM closure rates and hearing results of ET and MT
were comparable this finding is consistent with those of
previous reports [2, 3, 18, 19]. However, the patients
undergoing ET had a decreased canalplasty rate and more
preferable cosmetic outcome than those having undergone
MT [1, 2, 15-17]. The difference in the TM closure rates
between ET and MT was not much. Additionally, this study
is unlikely to alter the estimated effect.

The improvements in air-bone gaps for ET and MT were
comparable and could be attributed to the similar TM closure
rates of both techniques [1, 2, 18, 19]. Nevertheless, the
improvement in hearing outcomes is consistent with findings
from prior studies [1-3].

The rates of tympanic membrane closure and the outcomes
in hearing were similar between endoscopic and microscopic
tympanoplasty (85.1% vs. 86.4%, respectively; RR: 0.98; 95%
CI: 0.85 to 1.11; I 2 5 0) (mean difference of improvements
of air-bone gaps: 22.73; 95% CI: 26.73 to 1.28; 12 5 80%).

Another study found that microscopic tympanoplasty (MT)
was more effective than endoscopic tympanoplasty (ET) in

Post-op findings

Side

Hearing Hearlng Graftuptake Percentage
. loss (dB) improvement of success
left  Right
Well o
02 40 25 (except 02) 85%

terms of both tympanic membrane (TM) closure and hearing
improvement, especially during a minimum follow-up period
of 6 months. Tympanic membrane (TM) closure rates of ET
ranged from 80% to 100% [7-20], while those of MT ranged
from 83% to 100% [1, 3, 20, 21].

The rate of canalplasty in endoscopic tympanoplasty (ET)
was notably lower compared to that in microscopic
tympanoplasty (MT). Otologic microscopy's surgical view is
constrained when encountering a tortuous, stenotic ear canal,
or bony overhang [2, 3, 22, 23]. Microscopic otologic
surgeons need to elevate the canal skin and remove the bony
overhang to visualize the entire annulus ring. In comparison,
the endoscopic tympanoplasty (ET) provides a wider view
compared to microscopic tympanoplasty (MT), eliminating
the need for canalplasty [2, 3, 24]. Similar to the findings of
previous studies, in our study canalplasty was not conducted
in any case of endoscopic tympanoplasty (ET), whereas in all
cases of microscopic tympanoplasty (MT), canalplasty and
bone curettage were necessary. Additionally, patients who
underwent ET had better cosmetic outcomes compared to
those who underwent MT, as ET doesn't necessitate a
postauricular incision [25, 26]. Consistent with findings from
prior research it was observed in our study that postauricular
incisions not only led to postoperative pain but also resulted
in auricular deformities and numbness of the ear [2, 3, 6].
Furthermore, the operative time for endoscopic
tympanoplasty (ET) was shorter compared to that of
microscopic tympanoplasty (MT), with an average difference
of 30minutes.

Additionally, patients undergoing ET had an -earlier
discharge after surgery than those undergoing MT [2, 3]. Our
study findings align with those of previous research. Nassif et
al. reported that in the endoscopic tympanoplasty (ET) group,
77% of patients were discharged on postoperative day one,
whereas in the microscopic tympanoplasty (MT) group, only
13% of patients were discharged on postoperative day one.
Additionally, cosmetic outcomes in our study were similar to
those reported in prior studies [2, 3]. (In Harugop et al.), at
the end of 6 months, 27 of the patients in the MT group, 20%
(10/50) rated their cosmetic outcome as poor. In (Lade et al),
In the microscopic tympanoplasty (MT) group, 16.7% (5 out
of 30) of patients reported their cosmetic outcomes as only
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satisfactory due to the presence of incision scars at the 6-
month postoperative mark. Conversely, all patients in the
endoscopic tympanoplasty (ET) group reported excellent
cosmetic results in both studies. A combined analysis
indicated that patients undergoing ET achieved more
favorable cosmetic outcomes compared to those undergoing
MT. (RR, 0.07; 95% CI, 0.01 to 0.48; P<.01,12 5 0).

Our study findings regarding hospital stay and cost are
consistent with those of previous research, showing that
endoscopic tympanoplasty (ET) is associated with shorter
hospital stays and lower costs compared to microscopic
tympanoplasty (MT) [1, 2].

There were no significant differences observed in the pre-
and postoperative air conduction, bone conduction
thresholds, or air-bone gap values between the two groups.
However, both groups showed significant improvement in
audiological outcomes postoperatively (p < 0.05). There were
no significant differences observed between the groups in
terms of recurrence of tympanic membrane perforation,
postoperative otorrhea, or discomfort symptoms. (p > 0.05).
The duration of surgery and hospital stay were shorter in the
endoscopic tympanoplasty (ET) group compared to the
microscopic tympanoplasty (MT) group. (p < 0.05). Hence,
there were no significant differences observed in operation
costs between the two groups (p > 0.05). However, the total
cost was significantly lower in the endoscopic tympanoplasty
(ET) group compared to the microscopic tympanoplasty
(MT) group. (p < 0.05). Without cortical mastoidectomy the
graft uptake was poor in both microscopic tympanoplasty
(MT) and endoscopic tympanoplasty (ET), which aligns with
findings from prior studies. In one study, the inclusion of
cortical mastoidectomy in type I tympanoplasty did not
enhance graft take-up rates or hearing improvement in cases
of chronic suppurative otitis media tubotympanic disease.
Therefore, cortical mastoidectomy is deemed unnecessary in
cases of uncomplicated tympanoplasties [27].

Our findings were consistent with those of a previous
study where cortical mastoidectomy combined with
tympanoplasty in a wet ear yielded favorable results. In that
study, tympanoplasty without mastoidectomy resulted in a
graft uptake of 80%, whereas tympanoplasty combined with
cortical mastoidectomy resulted in a graft uptake of 95%
[28].

5. Conclusion

In our comparative study, tympanic membrane closure
rates and hearing improvement was almost similar in the
patients having undergone either endoscopic or microscopic
tympanoplasty. However, ET has a shorter duration of
surgery and a brief hospital stay for the patient. Additionally,
the overall cost of the procedure is also less as compared to
MT. Furthermore, the patients undergoing endoscopic
tympanoplasty have a decreased canalplasty rate and more
preferable cosmetic outcome than those having undergone

microscopic tympanoplasty. Cortical mastoidectomy is
needed in cases of complicated tympanoplasties and wet ears.

Hence, ET is a safe, effective, and economical surgical
procedure.
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