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Abstract:  
Introduction: Anterior tympanic membrane perforations pose unique surgical challenges due to poor graft 
support and limited visualization. Various surgical techniques, including the anterior pull-through method and 
conventional flap method, have been proposed to improve graft uptake and functional hearing outcomes. 
Aims: The study aims to compare the anterior pull-through and conventional flap methods of tympanic 
membrane grafting with respect to complete graft uptake and postoperative hearing improvement. Specifically, 
it evaluates differences in graft success and hearing outcomes between the two techniques. 
Materials & Methods: This prospective, comparative hospital-based study was conducted in the Department of 
Otorhinolaryngology, KPC Medical College & Hospital, Jadavpur, Kolkata, over a period of 18 months (1st 
January 2023 to 30th June 2024). A minimum of 94 patients undergoing tympanoplasty for anterior tympanic 
membrane perforations were enrolled and allocated into two groups by simple random sampling after 
appropriate counseling and informed consent. 
Result: A total of 94 patients were equally divided into two groups: anterior pull-through (n=47) and 
conventional flap (n=47). The mean age was comparable between the groups (38.38 ± 7.25 vs. 36.00 ± 8.02 
years; p=0.1341), with similar age distribution across 21–30, 31–40, and 41–50 years (p=0.5284). Both groups 
also had identical sex distribution with 14 females (29.8%) and 33 males (70.2%) each (p=1.000). Graft uptake 
at 2 weeks was 93.6% in the anterior pull-through group and 89.4% in the conventional group (p=0.4597), while 
at 1 and 3 months, uptake rates remained similar (93.6% vs. 91.5%, p=0.6944). Preoperative mean PTA was 
26.83 ± 2.99 dB in the anterior pull-through group and 27.49 ± 3.12 dB in the conventional flap group 
(p=0.2977). At 1 month, PTA improved to 17.51 ± 3.69 dB vs. 18.28 ± 4.15 dB (p=0.3476), and at 3 months, 
further improved to 9.90 ± 3.93 dB vs. 10.73 ± 5.58 dB (p=0.4056). Overall, both techniques demonstrated high 
graft uptake rates and significant hearing improvement, with no statistically significant differences between 
them. 
Conclusion: The study indicate that both the anterior pull-through and conventional flap techniques of 
tympanoplasty are highly effective in managing anterior tympanic membrane perforations, achieving excellent 
graft uptake and significant hearing improvement. Graft success rates remained consistently above 89% in both 
groups at all follow-up intervals, while postoperative air-bone gap closure was substantial and comparable. No 
statistically significant differences were observed between the two methods in terms of graft uptake or hearing 
outcomes, suggesting that either technique can be reliably employed, with the choice depending on surgeon 
preference and intraoperative considerations. 
Keywords: Tympanoplasty, Anterior perforation, Graft uptake, Hearing outcome, Anterior pull-through 
technique, Conventional flap. 
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Introduction 

Tympanoplasty is commonly performed for 
patients with chronic otitis media associated with 
tympanic membrane (TM) perforation. The primary 
goals of tympanoplasty are the eradication of 
disease and the restoration of hearing function. 
Functional restoration requires a healthy tympanic 
membrane, an air-filled middle ear lined with 
mucosa, and a secure connection between the TM 
and the inner ear fluids [1]. 

Two traditional surgical techniques for TM repair 
are the underlay (medial) and overlay (lateral) 
approaches. The underlay technique is easier to 
perform and less time-consuming [2,3], making it 
the preferred method among many otologists [4]. In 
this technique, the graft is placed medial to the TM 
remnant and the handle of the malleus, making it 
particularly suitable for posterior perforations [4]. 
However, challenges with the underlay approach 
include a reduced mesotympanic space and lower 
success rates when addressing anterior perforations 
[5]. The overlay technique, often used for anterior 
perforations, involves precise elevation of the 
epithelial layer, with the graft positioned lateral to 
the fibrous layer of the TM remnant and the 
annulus [1]. While this method has a higher success 
rate in anterior perforations, it is technically more 
demanding and carries potential complications such 
as graft lateralization, anterior blunting, delayed 
healing, external auditory canal stenosis, epithelial 
pearls, and iatrogenic cholesteatoma [2,6].  

Repairing anterior TM perforations remains a 
challenge, particularly with the underlay technique. 
Factors contributing to failure in these cases 
include inadequate blood supply [7], insufficient 
residual TM to provide epithelial cells, lack of 
anterior graft support, and poor surgical exposure. 
To overcome these limitations, recent studies have 
explored modifications of the underlay technique 
[8,9].  

One such modification involves creating a tunnel 
anterior to the annulus and using a temporalis 
fascia graft with a “pull-through” technique, which 
has been shown to improve the success rate in 
challenging anterior perforations [12]. The study 
aims to compare the anterior pull-through and 
conventional flap methods of tympanic membrane 
grafting with respect to complete graft uptake and 
postoperative hearing improvement. Specifically, it 
evaluates differences in graft success and hearing 
outcomes between the two techniques. 

Methodology 

Study Design: A prospective, comparative 
hospital-based study with patients divided into two 
groups using simple random sampling. 

Place of Study: Department of 
Otorhinolaryngology, KPC Medical College & 
Hospital, Jadavpur, Kolkata. 

Study Period: 1st January 2023 to 30th June 2024 
(18 months). 

Sample Size: At least 94 patients undergoing 
tympanoplasty will be selected and allocated into 
two groups through simple random sampling after 
proper counseling and informed consent. 

Inclusion Criteria 

• Mucosal type of chronic otitis media with 
anterior tympanic membrane perforation. 

• No ear discharge for at least 6 weeks prior to 
surgery. 

• Age between 12 and 50 years. 
• Patients providing written informed consent. 

Exclusion Criteria 

• Unwilling or unfit for tympanoplasty. 
• Age <12 or >50 years. 
• Traumatic or recurrent tympanic membrane 

perforations. 
• Chronic otitis media with cholesteatoma. 
• Ossicular dysfunction or necrosis. 
• External ear pathology. 
• Diabetes mellitus or autoimmune disorders. 
• Nasal/nasopharyngeal pathology or cleft 

palate. 
• Sensorineural hearing loss. 
• Pinhole or posterior tympanic membrane 

perforations. 

Study Variables 

• Success of surgery measured by complete graft 
uptake in anterior pull-through and 
conventional flap methods. 

• Hearing improvement before and after surgery 
in both anterior pull-through and conventional 
flap methods. 

Statistical Analysis Plan: All preoperative and 
postoperative data recorded in the proforma will be 
analyzed using standard statistical methods. 

Data Analysis: Data will be entered into Microsoft 
Excel, and relevant charts, diagrams, and tables 
will be prepared according to the study objectives. 
Descriptive statistics such as percentages, rates, 
ratios, odds ratios, and confidence intervals will be 
calculated as needed. Inferential statistical tests, 
including Chi-square test, Z-test, t-test, and 
ANOVA, will be applied wherever appropriate to 
assess the significance of differences between 
groups. 
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Result
Table 1: Association between demographic parameter: Group 

Variable Category Anterior Pull-
Through (n=47) 

Conventional 
(n=47) 

Total (n=94) Chi-square 
/ p-value 

Remarks 

Age 
Group 
(years) 

21–30 7 (14.9%) 10 (21.3%) 17 (18.1%) χ²=1.276, 
p=0.5284 

Not signifi-
cant 31–40 18 (38.3%) 20 (42.6%) 38 (40.4%) 

41–50 22 (46.8%) 17 (36.2%) 39 (41.5%) 
Sex Female 14 (29.8%) 14 (29.8%) 28 (29.8%) χ²=0.000, 

p=1.000 
Not signifi-
cant Male 33 (70.2%) 33 (70.2%) 66 (70.2%) 

 
Table 2: Association between Graft Uptake at different time interval: Group 

Time 
Point 

Graft Uptake Anterior Pull-
Through (n=47) 

Conventional Flap 
(n=47) 

Total 
(n=94) 

Chi-square / 
p-value 

Interpre-
tation 

2nd 
Week 

Taken up 44 (93.6%) 42 (89.4%) 86 (91.5%) χ²=0.547, 
p=0.4597 

Not sig-
nificant Not taken up 3 (6.4%) 5 (10.6%) 8 (8.5%) 

1 
Month 

Taken up 44 (93.6%) 43 (91.5%) 87 (92.6%) χ²=0.154, 
p=0.6944 

Not sig-
nificant Not taken up 3 (6.4%) 4 (8.5%) 7 (7.4%) 

3 
Months 

Taken up 44 (93.6%) 43 (91.5%) 87 (92.6%) χ²=0.154, 
p=0.6944 

Not sig-
nificant Not taken up 3 (6.4%) 4 (8.5%) 7 (7.4%) 

 
Table 3: Distribution of mean PTA at different time interval (A-B Gap): Group 

Time Point Group N Mean PTA (dB) SD p-value 
Pre-op (A-B Gap) Anterior Pull-Through 47 26.83 2.99 0.2977 

Conventional Flap 47 27.49 3.12 
1st Month (A-B Gap) Anterior Pull-Through 47 17.51 3.69 0.3476 

Conventional Flap 47 18.28 4.15 
3rd Month (A-B Gap) Anterior Pull-Through 47 9.9 3.93 0.4056 

Conventional Flap 47 10.73 5.58 
 

 
Figure 1: Distribution of mean Age : Group 

 
A total of 94 patients were included in the study, 
equally divided into two groups: anterior pull-
through (n=47) and conventional flap (n=47). 

Demographic Characteristics: The mean age in 
the anterior pull-through group was 38.38 ± 7.25 
years, and in the conventional flap group was 36.00 
± 8.02 years, with no statistically significant 
difference (t=1.5113, p=0.1341). Age distribution 
across the groups (21–30, 31–40, 41–50 years) was 
also comparable (χ²=1.276, p=0.5284, not 
significant). Both groups had an identical sex 

distribution with 14 females (29.8%) and 33 males 
(70.2%) in each group (χ²=0.000, p=1.000, not 
significant). 

Graft Uptake: At the 2nd week, graft uptake was 
observed in 44 patients (93.6%) in the anterior pull-
through group and 42 patients (89.4%) in the 
conventional group (χ²=0.547, p=0.4597, not 
significant). At 1 month, uptake rates were 93.6% 
vs. 91.5% (χ²=0.154, p=0.6944, not significant), 
and at 3 months, 93.6% vs. 91.5% (χ²=0.154, 
p=0.6944, not significant). No statistically 
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significant differences were observed between the 
groups at any time point. 

Hearing Outcomes (PTA – Air-Bone Gap): The 
mean preoperative PTA was 26.83 ± 2.99 dB in the 
anterior pull-through group and 27.49 ± 3.12 dB in 
the conventional flap group (t=1.0473, p=0.2977, 
not significant). At 1 month postoperatively, mean 
PTA improved to 17.51 ± 3.69 dB vs. 18.28 ± 4.15 
dB (t=0.9442, p=0.3476, not significant), and at 3 
months, further improved to 9.90 ± 3.93 dB vs. 
10.73 ± 5.58 dB (t=0.8354, p=0.4056, not 
significant). There was no statistically significant 
difference in hearing improvement between the 
groups at any follow-up. 

Discussion 

The present study was a prospective, comparative 
hospital-based study conducted from 1st January 
2023 to 30th June 2024 (18 months) in the 
Otorhinolaryngology department of KPC Medical 
College & Hospital, Jadavpur, Kolkata. A total of 
94 patients with anterior tympanic membrane 
perforations were included, divided equally into 
anterior pull-through and conventional flap groups. 

Demographic Characteristics: In our study, most 
patients were in the 41–50 years age group [39 
(41.5%)], though the difference between groups 
was not statistically significant (p=0.5284). Kumar 
Gupta M et al. [13] (2021) reported the majority of 
patients were between 21 and 40 years of age. Male 
patients predominated in our study [66 (70.2%)] 
with a male-to-female ratio of 2.3:1, which was not 
statistically significant (p=1.0000). Indorewala S et 
al. [14] (2015) similarly reported a nearly equal 
male-to-female ratio in tympanoplasty cases. Duval 
M et al. [15] (2015) observed that anatomical 
success of tympanoplasty was not significantly 
different between age groups in children, and 
hearing improvement was similar across groups. 
This aligns with our findings where age did not 
significantly influence graft uptake or hearing 
improvement. Naderpour M et al.[16] (2016) also 
found no significant association between age, sex, 
or perforation characteristics and tympanoplasty 
outcomes, with a graft success rate of 93.3% and 
hearing improvement in 93% of cases. 

Graft Uptake: In our study, graft uptake at the 2nd 
week was 93.6% in the anterior pull-through group 
and 89.4% in the conventional flap group 
(p=0.4597). At 1 month, uptake was 93.6% vs. 
91.5% (p=0.6944), and at 3 months, 93.6% vs. 
91.5% (p=0.6944). None of these differences were 
statistically significant. These findings are 
consistent with Gamra OB et al.[17] (2016), who 
reported comparable graft uptake between wet and 
dry ears, and with previous studies on anterior pull-
through and loop underlay techniques that 
demonstrated high graft success rates (84.6–99.3%) 

without significant differences compared to 
conventional underlay techniques. 

Hearing Outcomes (PTA – Air-Bone Gap): The 
mean preoperative PTA was slightly higher in the 
conventional flap group [27.49 ± 3.12 dB] 
compared to the anterior pull-through group [26.83 
± 2.99 dB], but the difference was not statistically 
significant (p=0.2977). At 1 month postoperatively, 
the mean PTA improved to 17.51 ± 3.69 dB vs. 
18.28 ± 4.15 dB (p=0.3476), and at 3 months, to 
9.90 ± 3.93 dB vs. 10.73 ± 5.58 dB (p=0.4056), 
again with no significant difference. Similar 
findings were reported by Dhanapala N et al. [18] 
(2018) and Fatih Mutlu et al.,[19] who found 
significant postoperative hearing gains in both 
techniques but no statistically significant difference 
between groups. 

Comparison with Literature: Jeffrey P. Harris et 
al. [20] reported 84.6% graft closure using anterior 
pull-through in patients with anterior perforations, 
with audiometric improvement similar to our 
findings. Sharp et al. [9] reported a 95.7% success 
rate using the anterior hitch technique. D’Eredita 
and Lens [21] observed 93.2% closure with anterior 
tab flap vs. 84.6% with standard underlay, without 
significant difference. Loop underlay techniques 
described by Rana Barake et al.[22] showed closure 
rates of 99.3% and ABG improvement to <10 dB in 
99.5% of cases. Raga PS et al. [23] also 
demonstrated >91% closure rates using 
modifications of underlay techniques. 

Conclusion 

In our study of 94 patients with anterior tympanic 
membrane perforations, demographic 
characteristics including age and sex distribution 
were comparable between groups and not 
statistically significant. Both anterior pull-through 
and conventional flap techniques demonstrated 
high graft uptake rates at 2 weeks, 1 month, and 3 
months, with no significant differences between the 
groups. Similarly, hearing outcomes measured by 
mean PTA (air-bone gap) improved postoperatively 
in both groups, with slightly better results in the 
anterior pull-through group, though differences 
were not statistically significant. Overall, both 
techniques are effective for repairing anterior 
eardrum perforations, providing good anatomical 
and functional outcomes, with the choice of method 
guided by surgeon experience and patient-specific 
factors. 

References 

1. Fayad JN, Sheehy JL. Tympanoplasty—Outer 
Surface Grafting Technique. In: Derald EB, 
Clough S, Arriaga MA, editors. Otologic 
Surgery (3rd ed). Philadelphia: W.B. Saunders; 
2010. p.119–29. 



 

International Journal of Pharmaceutical Quality Assurance                    e-ISSN: 0975-9506, p-ISSN:2961-6093 

Ghosh et al.                                                     International Journal of Pharmaceutical Quality Assurance 

17 

2. Kartush JM, Michaelides EM, Becvarovski Z, 
LaRouere MJ. Over-under tympanoplasty. 
Laryngoscope. 2002;112:802–7. 

3. Singh M, Rai A, Bandyopadhyay S, Gupta SC. 
Comparative study of the underlay and overlay 
techniques of myringoplasty in large and 
subtotal perforations of the tympanic 
membrane. J Laryngol Otol. 2003;117:444–8. 

4. Jackson CG, Kaylie DM, Glasscock ME III, 
Strasnick B. Tympanoplasty—Undersurface 
Graft Technique: Postauricular Approach. In: 
Derald EB, Clough S, Arriaga MA, editors. 
Otologic Surgery (3rd ed). Philadelphia: W.B. 
Saunders; 2010. p.149–60. 

5. Gerlinger I, Rath G, Szanyi I, Pytel J. 
Myringoplasty for anterior and subtotal 
perforations using KTP-532 laser. Eur Arch 
Otorhinolaryngol. 2006;263:816–9. 

6. Gersdorff M, Gerard JM, Thill MP. Overlay 
versus underlay tympanoplasty. Comparative 
study of 122 cases. Rev Laryngol Otol Rhinol. 
2003;124:15–22. 

7. Applebaum EL, Deutsch EC. An endoscopic 
method of tympanic membrane fluorescein 
angiography. Ann Otol Rhinol Laryngol. 
1986;95:439–43. 

8. Primrose WJ, Kerr AG. The anterior marginal 
perforation. Clin Otolaryngol Allied Sci. 
1986;11:175–6. 

9. Sharp JF, Terzis TF, Robinson J. 
Myringoplasty for the anterior perforation: 
experience with the Kerr flap. J Laryngol Otol. 
1992;106:14–6. 

10. Schuknecht HF. Myringoplasty. Clin 
Otolaryngol Allied Sci. 1976;1:53–65. 

11. D’Eredità R, Lens MB. Anterior tab flap 
versus standard underlay myringoplasty in 
children. Otol Neurotol. 2009;30:777–81. 

12. Harris JP, Wong YT, Yang TH, Miller M. 
How I do it? Anterior pull-through 
tympanoplasty for anterior eardrum 
perforations. Acta Otolaryngol. 2016; 136(4): 
414–9. 

13. Kumar Gupta M, Srinivas K, George SK, 
Mounika Reddy Y. A Comparative Study on 
Outcomes of Type 1 Underlay Tympanoplasty 
with and Without Anterior Tucking of 
Temporalis Fascia Graft. Indian J Otolaryngol 

Head Neck Surg. 2022 Dec;74(Suppl 3):4232–
4238.  

14. Indorewala S, Adedeji TO, Indorewala A, 
Nemade G. Tympanoplasty outcomes: a 
review of 789 cases. Iranian J 
Otorhinolaryngol. 2015 Mar;27(79):101. 

15. Duval M, Grimmer JF, Meier J, Muntz HR, 
Park AH. The effect of age on pediatric 
tympanoplasty outcomes: a comparison of 
preschool and older children. Int J Pediatr 
Otorhinolaryngol. 2015 Mar;79(3):336–41. 

16. Naderpour M, Moghadam YJ, Ghanbarpour E, 
Shahidi N. Evaluation of factors affecting the 
surgical outcome in tympanoplasty. Iranian J 
Otorhinolaryngol. 2016 Mar;28(85):99. 

17. Gamra OB, Nacef I, Romdhane N. 
Tympanoplasty outcomes in dry and wet ears. 
Otolaryngol Open J. 2016;2(2):51–57. 

18. Dhanapala N, Hussain SM, Reddy LS, 
Bandadka R. Comparative study of clinical and 
audiological outcome between anterior tucking 
and circumferential flap methods of type I 
tympanoplasty in large central perforation. 
Indian J Otol. 2018 Jul 1;24(3):190–3. 

19. Mutlu F, Durmuş K, Öztürk M, Değer HM. 
Comparison of anterior tab flap and underlay 
tympanoplasty techniques in anterior tympanic 
membrane perforations. J Surg Med. 2021; 
5(9): 917–920. 

20. Jeffrey P Harris, Yu-Tung Wong, Tzong-Hann 
Yang, Mia Miller. How I do it? Anterior pull-
through tympanoplasty for anterior eardrum 
perforations. Acta Otolaryngol. 2016; 136(4): 
414–419.  

21. D’Eredità R, Lens MB. Anterior tab flap 
versus standard underlay myringoplasty in 
children. Otol Neurotol. 2009;30:777–781. 

22. R. Barake, T. El Natout, M.K. Bassim, et al. 
Loop underlay tympanoplasty for anterior, 
subtotal and total tympanic membrane 
perforations: a retrospective review. J 
Otolaryngol Head Neck Surg. 2019;48:12. 

23. Raga PS, Waghre AL. Various techniques of 
grafting in anterior perforation of tympanic 
membrane: our experience. Int J 
Otorhinolaryngol Head Neck Surg. 2018 Jan;4 
(1):103–106.

 


