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ABSTRACT

Objective: To evaluate prognostic factors affecting the success of endoscopic cartilage tympanoplasty, and to evaluate the
results of endoscopic tympanoplasty in a tertiary care hospital.

Study Design: Cross-sectional study.

Place and Duration of Study: Department of ENT, Combined Military Hospital, Abbottabad Pakistan, from Aug 2022 to Aug
2023.

Methodology: The study included 122 patients who underwent endoscopic transcanalicular tympanoplasty Type-I. We
compared the effects of different variables on success rates and hearing improvement, including gender, affected side, location
and size of the perforation, lack of tympanosclerosis, status of the external ear canal, state of the contralateral ear, and surgical
background.

Results: Variables that had a statistically significant impact on the surgical outcome (p <0.001) included myringosclerosis,
contralateral ear status, affected side, gender, and perforation location. A significant correlation (p <0.001) was found between
external ear canal wall protrusion, the size of perforation and interventional success.

Conclusion: Endoscopic Type-I tympanoplasty has a good success rate in terms of both morphology and functionality.
Myringosclerosis, contralateral ear status, affected side, gender, and perforation location significantly impact procedural

success.
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INTRODUCTION

Endoscopic cartilage tympanoplasty is a surgical
procedure used to repair tympanic membrane
perforations using endoscopic techniques and
cartilage grafts.! Evaluating prognostic factors in
endoscopic cartilage tympanoplasty is essential for
optimizing patient selection and improving surgical
outcomes, which involves identifying variables that
might predict the outcomes or success rates of the
surgery.! Several factors can influence the success of
endoscopic  cartilage  tympanoplasty. = Larger
perforations may pose greater challenges for
successful closure. The surgical outcome may also be
impacted by the location of the tympanic membrane
hole.? Any underlying middle ear conditions, such as
infection or inflammation, can affect healing and graft
success.> The quality and size of the cartilage used for
the graft can significantly impact the success of the
procedure.*
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Many studies have examined factors that could
impact the functional and anatomical result of
tympanoplasty, such as smoking, age, middle ear
mucosa condition.* In the past, endoscopes were only
used in conjunction with a microscope or for basic
otological procedures like placing ventilation tubes.’
However, in recent times, various otological and
neurotological surgical procedures have found usage
for endoscopes. Otolaryngologists are choosing and
favoring endoscopy more and more due to its benefits,
which include minimal morbidity and a large field of
view under high-quality images, Despite two-
dimensional imaging and one-handed surgery's
restrictions.® The degree of middle ear illness before to
surgery is a major determinant of tympanoplasty
outcome.” Numerous grading schemes have been
devised for this purpose, including the Belosi grading
scheme, the five-part system of Willstein and Austin,
Speight's Black system and Kartsch's intrinsic and
extrinsic components.?

The purpose of this research was to identify
prognostic factors that could affect the endoscopic
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cartilage tympanoplasty outcome in terms of gain in
hearing and graft success in an adult population.

METHDOLOGY

This cross-sectional study was conducted at the

ENT Department of Combined Military Hospital,
Abbottabad Pakistan, from August 2022 to August
2023, after receiving permission from the Institutional
Ethical Review Committee [IRB-CMHATD-ETH-115-
ENT-23].
Inclusion Criteria: Adult patients of either gender
who underwent endoscopic Type-l cartilage
tympanoplasty for tubotympanic chronic otitis media
were included.

Exclusion Criteria: Patients who underwent mastoi-
dectomy, other types of tympanoplasty (Non-Type-I),
or revision surgery, and patients with ossicular chain
discontinuity or cholesteatomas were excluded.

Sample size was calculated using OpenEpi
sample calculator, taking previos prevalence of
tubotympanic chronic otitis media as 6.5.9 Written
informed consent was taken prior to data collection
and nonprobability consecutive sampling was
employed for recruiting patients.

Demographic information of patients, results of
thorough ear examination and pre-and-postoperative
notes were noted, including the timing of the
procedure, results of audiometric tests, location and
severity of tympanic membrane perforations, the exis-
tence of myringosclerosis, the condition of the external
ear wall, and condition of the contralateral ear.

Transcanal endoscopic assessment was used to
measure the size of the perforation. Based on the
position of the malleus handle, the tympanic
membrane was divided into four quadrants, each of
which made up 25% of the membrane's total surface
area. Involvement of fewer than two quadrants meant
the hole size was under 50%. If more than two
quadrants were involved, the pore size was classified
as greater than half. The tympanic membrane has
three perforations: anterior, in the anterior quadrants;
the posterior, in the quadrant of the posterior; and
central, in the central quadrant.

Operational notes were used to diagnose
myringosclerosis. An external ear canal that hindered
full visualisation of the posterior margin of the
perforation during endoscopic examination was
considered protusion of posterior canal wall. The
interval between administering local anesthesia and
applying an external bandage was referred to as the

"operation time." Every patient had an orotracheal

intubation while under general anesthesia for their
procedure.

The following equipment was used: an HD
monitor, an HD camera, two rigid endoscopes: 4.0
mm, 0°, 18-cm lens and 3.0 mm, 0°, 14-cm lens., and an
LED light source. Using tragal cartilage graft, all
patients  had  endoscopic  Type-l  cartilage
tympanoplasty. As an island, the cartilage graft was
made and only the perichondrium remained when the
cartilage surrounding the malleus was removed. Graft
implantation while using the over-underlay approach,
the malleus handle, medial to the annulus, and
tympanic membrane were treated. At the final follow-
up examination, a healthy, intact, and lateralized
tympanic membrane was considered successful
outcome. Pure-tone audiometry was carried out both
before surgery and during the postoperative phase.
The results were displayed at four different
frequencies: 500, 1000, 2000, and 4000 hertz. Pre-
operative and postoperative air conduction thresholds,
as well as the mean air-bone gap, were determined.
The following factors were evaluated: contralateral ear
status, gender, affected side, External ear canal
anterior wall protusion, absence of myringosclerosis,
hole size and location (anterior, central, or posterior),
and surgical expertise.

The data was analysed using Statistical Package
for Social Sciences version 26. The study parameters
were compared, p-value <0.05 was considered
statistically significant.

RESULTS

One hundred and twenty-two adults of either
gender were included in our study. With a mean age
of 33.5+12.8 years, the patients ranged in age from 17
to 61. The mean surgery time was 47.40+16.35. Forty-
four (36.1%) men and 78(63.9%) women. There were
22 patients with bilateral ear involvement and 100
with single ear involvement that were part of this
study. The vast majority (95.3%) of grafts were
successful in  closing  tympanic = membrane
perforations. According to sex, affected side, tympanic
membrane perforation site, myringosclerosis presence,
or contralateral ear state, we identified a significant
variation in graft success (p-value <0.001). In
individuals with anterior ear canal wall protrusion
and tympanic membrane perforations, we determined
a considerably greater graft success rate (p-value
<0.000) when we compared preoperative assessment
with postoperative air-to-bone Thus, a significant
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improvement was noted (p-value <0.001). Table-I
displays the impact of particular parameters on the
success rate of 122 patients.

Table-I: Comparative Relationship between Prognostic

Factors and Surgical Success Rate (n=122)

Parameters Number of Cases | Success Rate
n(%) n(%)

Gender

Male 44(36.1%) 39(88.6%)

Female 78(63.9%) 71(91.0%)

Perforation Location

Posterior 35(28.7%) 33(94.28%)

Anterior 29(23.8%) 25(86.2%)

Central 58(47.5%) 53(91.37%)

Perforation Size

<50 73(59.8%) 70(95.8%)

>50 49(40.2%) 41(83.6%)

Perforation Side

Right 52(42.6%) 45(86.5%.)

Left 48(39.3%) 43(89.5%)

Bilateral 22(18.0%) 21(95.4%)

Myringosclerosis

Absent 88(72.1%) 80(90.9%)

Present 34(27.9%) 28(82.35%)

Condition of Contralateral Ear

Normal 97(79.5%) 88(90.72%)

Perforation or atelectasis 25(20.5%) 21(84.2%)

Table-II shows the comparison of pre-operative
and postoperative hearing findings. It is found that
there is a significant relationship between preoperative
and postoperative hearing findings (p <0.001).

Table-II: Comparison of Pre-Operative and Postoperative
Hearing Findings (n=122)

Air-Bone Gap | Mean*SD Pure :
Parameters (Db) MeantSD |Tone Average Air ’;
(Range) Conduction (Db) vatue
Before Surgery 22.9+7.4(7-44) | 32.849.3(17-77) |<0.001
After Surgery 10.5£3.9(3-44) | 21.8+7.2(17-73) |<0.001
DISCUSSION

The size of the perforation, which has shown
inconsistent findings in the literature, is one of the
factors influencing the tympanoplasty success rate.
According to certain publications, graft success rates
were significantly greater for individuals who had
tympanic membrane perforations treated with
endoscopic tympanoplasty.® Another study similar to
ours evaluated that neither the success rate of the graft
nor the improvement in hearing was impacted by the
extent of the hole in the tympanic membrane.'® Our

investigation revealed a similar situation. It was
discovered that patients' chances of receiving graft
were lower in those who had more than 50% tympanic
membrane perforation. Determining the factors that
affect tympanoplasty success is fundamental.

In our study, we took no any action if the
myringosclerosis did not come into contact with the
hole's edges, because the hole will get bigger when the
myringosclerosis is removed. We observed that the
success of endoscopic tympanoplasty was adversely
affected by posterior wall perforation of the external
ear canal. This is in line with another study.!!

Patho logical contralateral ears have been
regarded by some studies as a poor prognostic factor
because they may be indicative of Eustachian tube
dysfunction.’? According to a similar study,
individuals with perforations in their contralateral
ears had worse transplant success rates.’® On the other
hand, Zhu et al.,, discovered no connection between
surgical success and the state of the contralateral ear
conditions.’* We evaluated prognostic factors in this
study for endoscopic tympanoplasty. Perception of
perforation margins, whether entire or partial, was
found to be unrelated to graft success rate in a study.?®
All quadrants of tympanic membrane perforations had
similar high graft success rates, according to an
analysis of endoscopic tympanoplasty trials that have
been published in the literature.l® Our research
demonstrated that surgical success rate was associated
with the location of the perforation during endoscopic
tympanoplasty. Additionally, different techniques to
improve revelation in anterior ear canal bone curette
and anterior tympanomeatal flap elevation are
examples of anterior perforations. Various literature
reviews and meta-analyses indicate that endoscopic
and microscopic tympanoplasty transplant success
rates vary from 50 to 99%.1 However, multiple
international studies did not find any such association
on patients undergoing endoscopic cartilage
tympanoplasty.l”1® The location of the tympanic
membrane perforation was another aspect that was
examined. Although there are conflicting articles on
this topic, in theory, anterior perforations are
supposed to be more challenging to access and
produce stable grafts.’® Tan et al., conducted a meta-
analysis regarding the factors influencing the
effectiveness of microscopic Type-I tympanoplasty
revealed that the perforation's location and the
outcome of the graft were not linked to efficacy.? We
evaluated that surgical experience had a major
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influence on long-term results. Our study shows a
tympanic closure percentage at six months following
surgery as 92.5%. In contrast, one study's success rate
was 90.2% in the second three years and 84.9% in the
first, with an overall graft success rate was 95.3% for
tympanic membrane perforation closure.?! We think
that the longer follow-up period (mean follow-up, 36
months) may be the cause of this shift. The final
characteristics examined in this research were gender
and position within the ear. The placement of graft in
the ear or gender showed statistically significant
relationships with the graft success rate, which
contradicted the findings of prior research.?

We may be better able to assess the benefits and
drawbacks of endoscopic surgery if we compare
various patient groups receiving microscopic
procedures.

LIMITATION OF STUDY

A relatively short follow-up period was the main
limitation of our study. A longer period, spanning years
instead of month, may yield more important findings.

CONCLUSION

Endoscopic Type-I tympanoplasty has a good success
rate in terms of both morphology and functionally.
Myringosclerosis, contralateral ear status, affected side,
gender, and perforation location significantly impact
procedural success.
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