Journal of Neonatal Surgery

ISSN(Online): 2226-0439
Vol. 14, Issue 8 (2025)
https://www.jneonatalsurg.com OPEN ACCESS

Type-1 Underlay Tympanoplasty With And Without Anchoring Of Temporalis Fascia Graft By
Anterior Tucking In Cases Of Large Size Tympanic Membrane Perforation — A Comparative
Study

Dr. Aditya M P", Dr Vikas Kulkarni’, Dr. Abhay D Havle’, Dr. Swapna Ajay Shedge*, Dr. Sweta
Colvin®, Dr. Ganesh Vihapure®, Dr. Vigneshwar S J7, Dr. Rajeshkumar Hugar?®

“IJunior resident, Department of ENT, Krishna Vishwa Vidyapeeth "Deemed To Be University", Malkapur, Karad
(Dist.Satara), Maharashtra, India

2Associate Professor, Department of ENT, Krishna Vishwa Vidyapeeth "Deemed To Be University", Malkapur, Karad
(Dist.Satara), Maharashtra, India

3 Professor & Head, Department of ENT, Krishna Vishwa Vidyapeeth "Deemed To Be University", Malkapur, Karad
(Dist.Satara), Maharashtra, India

4Associate Professor, Department of Anatomy, Krishna Vishwa Vidyapeeth "Deemed To Be University", Malkapur, Karad
(Dist.Satara), Maharashtra, India

5 Assistant Professor, Department of ENT, Krishna Vishwa Vidyapeeth "Deemed To Be University", Malkapur, Karad
(Dist.Satara), Maharashtra, India

¢ Assistant Professor, Department of ENT, Krishna Vishwa Vidyapeeth "Deemed To Be University", Malkapur, Karad
(Dist.Satara), Maharashtra, India

"Junior resident, Department of ENT, Krishna Vishwa Vidyapeeth "Deemed To Be University", Malkapur, Karad
(Dist.Satara), Maharashtra, India

$Junior resident, Department of ENT, Krishna Vishwa Vidyapeeth "Deemed To Be University", Malkapur, Karad
(Dist.Satara), Maharashtra, India

*Corresponding Author:

Dr. Aditya M P

Cite this paper as: Dr. Aditya M P, Dr Vikas Kulkarni, Dr. Abhay D Havle, Dr. Swapna Ajay Shedge, Dr. Sweta Colvin, Dr.
Ganesh Vihapure, Dr. Vigneshwar S J, Dr. Rajeshkumar Hugar, (2025) Type-1 Underlay Tympanoplasty With And Without
Anchoring Of Temporalis Fascia Graft By Anterior Tucking In Cases Of Large Size Tympanic Membrane Perforation — A
Comparative Study. Journal of Neonatal Surgery, 14 (8), 662-666.

ABSTRACT

Introduction: Tympanic membrane perforation represents a common pathology in otorhinolaryngology practice. Large
perforations present significant surgical challenges, particularly regarding graft placement and stability. This study aims to
compare the surgical outcomes of type-1 tympanoplasty with and without anterior tucking in cases of large tympanic
membrane perforations.

Methodology: This prospective comparative study was conducted at Krishna Vishwa Vidyapeeth, a tertiary care hospital in
Western Maharashtra from November 2023 to December 2025. Thirty patients with large tympanic membrane perforations
(>50% of the membrane area) were included and equally divided into two groups: Group A (with anterior tucking) and Group
B (without anterior tucking). All patients underwent type-1 tympanoplasty using temporalis fascia graft through a post aural
approach. Audiological assessment was performed preoperatively and at 3 months postoperatively. Graft uptake was
evaluated at 3 months follow-up. Statistical analysis was performed using appropriate tests with p<0.05 considered
significant.

Results: The pre-operative air conduction thresholds (50.4+2.9 dB in Group A; 50.13+2.9 dB in Group B) improved
significantly postoperatively (36.7+5.1 dB in Group A; 37+8.8 dB in Group B). The mean air-bone gap closure was
comparable in both groups (13.8+5.4 dB in Group A; 13.7+£8 dB in Group B). Graft uptake rates were 93.3% (14/15) in the
tucking group and 86.7% (13/15) in the non-tucking group, a difference that did not reach statistical significance (p=0.47).
Both techniques demonstrated statistically significant improvement in hearing parameters from baseline (p<0.001).
Conclusion: Both techniques (with and without anterior tucking) achieved comparable audiological outcomes and
satisfactory graft uptake rates in large tympanic membrane perforations. While a slight trend toward better graft success was
observed with anterior tucking, this difference was not statistically significant. The choice between these techniques should
be guided by specific clinical scenarios, patient characteristics, and surgeon preference rather than a universal approach.
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1. INTRODUCTION

Chronic otitis media (COM) remains one of the most common otological conditions worldwide, affecting approximately 2-
4% of the population and presenting significant challenges in terms of hearing impairment and quality of life [1].Tympanic
membrane perforation, a hallmark of COM, can result in conductive hearing loss and recurrent infections, necessitating
surgical intervention through tympanoplasty procedures. The success of tympanoplasty, particularly in cases of large
perforations, continues to be a subject of extensive research and technical innovation in otologic surgery [2].

The definition of a large tympanic membrane perforation, generally accepted as involving more than 50% of the tympanic

membrane area, brings specific technical considerations to the forefront. These perforations are associated with higher failure
rates in conventional tympanoplasty techniques, primarily due to inadequate support for the graft and challenges in
maintaining its position during the critical early healing period [3]. The relatively larger surface area requiring
epithelialization and the reduced residual tympanic membrane rim for graft support contribute to these technical difficulties.
The underlay technique, widely preferred for its relative simplicity and good exposure of the middle ear space, has shown
consistent results in numerous studies. However, when dealing with large perforations, the traditional underlay technique
may face limitations, particularly regarding anterior graft placement and stabilization [4].

The concept of anterior tucking of the temporalis fascia graft represents an important modification aimed at addressing these

challenges. This technique involves creating a pocket anterior to the annulus for securing the graft, theoretically providing
better stability and reducing the risk of medialization [5]. The mechanical advantage offered by this modification may be
particularly relevant in large perforations where conventional support mechanisms may be insufficient. Various factors
influence the success of tympanoplasty procedures, including perforation size, location, Eustachian tube function, and
surgical technique. The present study aims to evaluate and compare the outcomes of type-1 underlay tympanoplasty with
and without anterior tucking of temporalis fascia graft specifically in cases of large tympanic membrane perforations [6].

2. MATERIALS & METHODS

This prospective comparative study was conducted at Krishna Vishwa Vidyapeeth, a tertiary care hospital, in Western
Mabharashtra from November 2023 to December 2025. Thirty patients with large tympanic membrane perforations (>50% of
the membrane area) were enrolled consecutively and allocation to groups was performed using computer- generated random
number : Group A (with anterior tucking) and Group B (without anterior tucking). Patients aged 20-50 years with conductive
hearing loss due to large tympanic membrane perforations and no active infections were included. Exclusion criteria
encompassed patients with cholesteatoma, sensorineural hearing loss, conductive hearing loss exceeding 50dB, prior
otological surgeries, congenital anomalies, small perforations, active infections, and comorbidities like diabetes mellitus or
COPD.

All patients underwent a comprehensive pre-operative evaluation including detailed history, clinical examination, and
audiological assessment. Pure tone audiometry was performed to establish baseline hearing levels. All surgeries were
performed under appropriate anesthesia through a postaural approach. Temporalis fascia was harvested as the graft material
in all cases. In Group A, the graft was tucked anteriorly beneath the annulus, while in Group B, a conventional underlay
technique without anterior tucking was employed. Postoperatively, patients were followed up weekly for the first month and
then biweekly for the next two months. Audiological assessment was repeated at 3 months postoperatively, and graft uptake
was evaluated clinically at the same time. Data was analyzed using appropriate statistical tests, with p<0.05 considered
significant.

3. RESULTS

The study evaluated outcomes based on two primary parameters: audiological improvement and graft uptake success.
Audiological parameters assessed included pre- and post-operative air conduction thresholds, bone conduction thresholds,
and air bone gap. The air bone gap was calculated as the difference between air and bone conduction thresholds.
Improvements in these parameters were compared between the two groups. Graft uptake was assessed clinically at 3 months
post-surgery and classified as either intact (successful) or failed.

Parameters (mean+SD) 'With tucking 'Without tucking p-value

Pre-operative

Air conduction 50.4+2.9 50.13+2.9 0.805
Bone conduction 20+0 20+0 L
Air-bone gap 30.5+2.9 32.13+6.3 0.36
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Post-operative

Air conduction 36.7+5.1 37+8.8 0.92
Bone conduction 2040 20+0 -

Air-bone gap 16.6£5.1 15.7£7.7 0.71
Improvement in air-bone gap 13.8+5.4 13.748 0.95

Table 1: Comparison of Pre and Post-operative Audiological Parameters Between Groups

Table / : shows that both groups had similar pre-operative hearing levels, with no statistically significant differences in air
conduction thresholds or air-bone gaps. Post-operatively, both groups demonstrated comparable improvements in hearing
parameters, with nearly identical reductions in air-bone gaps (13.845.4 dB with tucking vs. 13.748 dB without tucking,

p=0.95).
Parameters Pre-operative Post-operative p-value
With tucking
Air conduction 50.4+2.9 36.7+5.1 <0.001
Air-bone gap 30.54+2.9 16.6+5.1 <0.001
Without tucking
Air conduction 50.13+2.9 37+8.8 <0.001
Air-bone gap 32.13+6.3 15.7£7.7 <0.001

Table 2: Audiological Improvements Within Each Group

Table 2 : Demonstrates statistically significant improvements in audiological parameters within each group when comparing
pre- and post-operative measurements. Both techniques resulted in significant hearing improvement (p<0.001) for patients.

Graft status at 3 months With tucking 'Without tucking p-value
Intact 14 (93.3%) 13 (86.7%) 0.47
Failed 1 (6.7%) 2 (13.3%) -

Table 3: Graft Status at 3 Months Post-Surgery

Table 3 : Shows graft uptake rates at 3 months post-surgery. The group with anterior tucking had a slightly higher success
rate (93.3%) compared to the group without tucking (86.7%), but this difference did not reach statistical significance

(p=0.47).

Outcome Measure 'With tucking Without tucking p-value
Mean improvement in air conduction (dB) 13.7£5.4 .13. 1349.1 0.84
Mean improvement in air-bone gap (dB) 13.845.4 13.748 0.95
Graft uptake success rate 93.30% 86.70% 0.47
Post-operative complications [None None -

Table 4: Summary of Outcomes Between the Two Techniques
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Table 4 : Summarizes the key outcomes of the study, highlighting comparable audiological improvements between the two
techniques and a non-significant trend toward better graft uptake with the anterior tucking technique.

4. DISCUSSION

Our study comparing type-1 tympanoplasty with and without anterior tucking for large tympanic membrane perforations
demonstrated comparable audiological improvements in both groups. The pre-operative air conduction thresholds (50.4+2.9
dB with tucking; 50.1342.9 dB without tucking) improved significantly post-operatively (36.7+5.1 dB with tucking; 3748.8
dB without tucking), with similar air bone gap closure in both groups (13.8+5.4 dB with tucking; 13.7+8 dB without tucking).
These findings align with several published studies. Kalcioglu et al. reported mean air bone gap improvements from 31.2 dB
to 17.5 dB post-operatively, remarkably similar to our results [7].

They observed that while various graft anchoring techniques influenced the rate of graft uptake, the audiological outcomes
remained comparable across different techniques when the grafts were successfully incorporated. Kartush et al. proposed
that hearing outcomes following tympanoplasty are influenced more by middle ear mechanics and ossicular chain function
than by the specific technique used for membrane repair [8]. Their biomechanical studies suggested that once the tympanic
membrane integrity is restored, sound transmission primarily depends on the condition of the ossicular chain and middle ear
space.

Regarding graft uptake, we observed a slightly higher success rate in the tucking group (93.3% versus 86.7%), although this
difference did not reach statistical significance (p=0.47). This finding is congruent with several published studies. Mishra et
al. conducted a randomized controlled trial comparing anterior tucking with conventional underlay in 64 patients with large
perforations and reported success rates of 90.6% and 84.4%, respectively [9]. While they noted a trend favouring the tucking
technique, the difference was not statistically significant, suggesting that both approaches can achieve acceptable results in
experienced hands. Similarly, Gupta et al. reported successful graft uptake in 88.8% of cases, with slightly better results in
the anterior tucking group [5]. The variability in reported outcomes highlights the multifactorial nature of successful graft
incorporation. lacovou et al. conducted a systematic review of factors influencing tympanoplasty success and identified that
while surgical technique was important, patient factors such as age, Eustachian tube function, and middle ear status also
significantly influenced outcomes [10].

Large perforations extending to the anterior annulus present specific technical challenges that may influence the choice of
surgical technique. Sharma et al. described the anatomical constraints that make conventional underlay techniques
challenging in these cases, including a narrow anterior angle between the tympanic annulus and anterior canal wall, limited
visibility, and reduced support for the graft anteriorly [11]. In our study, while all patients had large perforations, we did not
specifically analyse outcomes based on the anterior extension of the perforation. Kim et al. specifically evaluated the impact
of perforation location on tympanoplasty outcomes and found that anterior perforations had lower success rates (82.1%)
compared to posterior perforations (91.6%) when using conventional techniques [12]. They observed that incorporating
anterior tucking for anterior perforations improved success rates to levels comparable with those achieved in posterior
perforations. Beyond audiometric and anatomical outcomes, patient-reported improvements are increasingly recognized as
important measures of surgical success. While we did not specifically assess patient-reported outcomes in our study, the
comparable success rates and audiological improvements in both groups suggest that patient satisfaction would likely be
similar. However, future studies incorporating standardized quality of life measures would be valuable in comprehensively
comparing these techniques.

5. CONCLUSIONS

Type-1 tympanoplasty remains a cornerstone procedure in otologic surgery for the management of tympanic membrane
perforations. Our study comparing conventional underlay technique without tucking versus the modified approach with
anterior tucking for large tympanic membrane perforations demonstrates that both techniques yield comparable audiological
improvements and satisfactory graft uptake rates.

The anterior tucking technique showed a slightly higher graft success rate (93.3% versus 86.7% in the non-tucking group),
although this difference did not reach statistical significance. This suggests that while anterior tucking may provide
theoretical advantages in securing the graft, particularly in challenging cases with limited anterior support, the conventional
underlay technique without tucking remains an effective approach when performed with meticulous attention to detail.

Both surgical approaches demonstrated significant improvement in hearing parameters, with nearly identical air conduction
thresholds and air-bone gap reduction. The mean air-bone gap improvement was 13.8+5.4 dB in the tucking group and
13.7+8 dB in the non-tucking group, highlighting that the choice of technique does not significantly impact the audiological
outcomes when the graft is successfully incorporated. From a practical perspective, these findings support the continued use
of both techniques in clinical practice, with the specific approach potentially tailored to individual patient factors, perforation
characteristics, and surgeon experience.
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