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HIGHLIGHTS ABSTRACT

• Comparable graft uptake

• Anterior tucking slightly better

• Hearing outcomes similar

• Most patients improved hearing

• Technique depends on surgeon

Introduction: Type I tympanoplasty is performed to reconstruct the tympanic 

membrane and restore middle ear function. Several surgical modifications have been 

proposed to enhance graft uptake and hearing outcomes, particularly in anterior 

quadrant and subtotal perforations. This study evaluates the effectiveness of the 

anterior tucking technique compared with the conventional method. Aim & 

Objective: To compare graft uptake rates and postoperative hearing outcomes 

between anterior tucking and conventional Type I tympanoplasty in patients with 

chronic suppurative otitis media (CSOM). Materials & Methods: This prospective 

observational study included 78 patients with CSOM, randomly allocated into two 

equal groups: Group I (anterior tucking technique, n = 39) and Group II (conventional 

technique, n = 39). Preoperative and postoperative audiological assessments 

including air conduction, bone conduction, and air–bone gap (ABG) were performed. 

Graft status was evaluated using otoendoscopy at 0, 6, and 12 weeks postoperatively. 

Statistical analysis was conducted using SPSS version 20. Results: Both groups were 

comparable in baseline demographic characteristics. Graft uptake was observed in 

100% of patients in the anterior tucking group and 92.3% in the conventional group; 

however, the difference was not statistically significant (p = 0.241). Postoperative 

hearing improvement, assessed by ABG closure at 6 and 12 weeks, showed no 

statistically significant difference between the two groups (p > 0.05). Overall, 74.36% 

of patients demonstrated satisfactory hearing improvement, with no significant 

correlation between graft uptake and degree of hearing gain (p = 0.156). Conclusion: 

Anterior tucking and conventional Type I tympanoplasty techniques demonstrate 

comparable efficacy in terms of graft uptake and hearing outcomes. Surgical 

technique selection may therefore be guided by surgeon preference and intraoperative 

anatomical considerations without adversely affecting clinical results.
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INTRODUCTION

Chronic suppurative otitis media (CSOM) is a persistent 

inflammatory disease of the middle ear and mastoid cavity 

characterized by tympanic membrane perforation and recurrent 

otorrhoea. It commonly results from unresolved acute otitis 

media, Eustachian tube dysfunction, and repeated middle-ear 

infections, leading primarily to conductive hearing loss and 

occasionally sensorineural impairment. CSOM disproport-

ionately affects children in low-resource settings where 

overcrowding, malnutrition, poor hygiene, and limited access to 

ear-care services are prevalent [1]. Globally, the pooled 

prevalence of CSOM is estimated at approximately 3.8% 

(around 297 million individuals), with nearly 85% of cases 

occurring in low- and middle-income countries [2]. Bilateral 

disease occurs in about 21.5% of affected individuals, and nearly 

62% experience disabling hearing loss (>25–30 dB) [2,3]. In 

India, prevalence estimates range from 3–5%, placing the 

country in the high-prevalence category and highlighting on-

going public health concerns [4-6].

Beyond chronic discharge, CSOM significantly impacts speech 

development, education, and quality of life. Tympanoplasty 

remains the definitive surgical intervention for persistent 

perforations, aiming to restore hearing and establish a dry, safe 

ear [7]. Studies report postoperative hearing improvement in 

57–97% of cases, with substantial air–bone gap (ABG) reduc-

tion following surgery [8,9]. By reconstructing the tympanic 

membrane and preserving or restoring ossicular integrity, tym-

panoplasty prevents recurrent infection and stabilizes middle ear 

function [10,11].
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According to Wullstein's classification, Type I tympanoplasty 

involves repair of the tympanic membrane with an intact 

ossicular chain, offering favorable prognosis compared to more 

advanced types [7,12]. However, anterior quadrant and subtotal 

perforations pose technical challenges due to limited visualiza-

tion, reduced graft support, and higher risks of medialization or 

lateralization [13]. The anterior tucking technique was develo-

ped to improve graft stability by securing its anterior margin 

beneath the annulus or canal wall, thereby enhancing uptake 

rates [14,15]. Reported graft success rates with anterior tucking 

approach 95–96%, with meaningful ABG improvement [16,17].      

Comparative studies demonstrate similar postoperative hearing 

gains between anterior tucking and conventional techniques, 

with no consistent statistically significant differences in ABG 

closure [18-20]. Nevertheless, anterior tucking may offer 

anatomical advantages in difficult anterior perforations. Figure 

1: Illustration of the anterior tucking technique, where the graft 

is placed beneath the anterior annulus to enhance stability, 

compared with the conventional method in which the graft is 

positioned medially without tucking. Both techniques show 

comparable graft uptake and hearing outcomes.   

The present study evaluates the efficacy of anterior tucking 

compared with the conventional Type I tympanoplasty techni-

que in terms of graft uptake and postoperative hearing 

improvement, aiming to determine whether this modification 

provides superior anatomical or functional outcomes.

Figure 1: Schematic illustration comparing anterior tucking and conventional underlay techniques of Type I tympanoplasty. Adopted 

from [32].



MATERIAL & METHODS

This prospective comparative study was conducted at the 

Department of Otorhinolaryngology, B.L.D.E. (Deemed 

University) Shri B.M. Patil Medical College, Hospital and 

Research Center (February 2024-July 2025) to compare anterior 

tucking and conventional underlay techniques in Type I tympa-

noplasty. Seventy-eight patients (>12 years) with dry mucosal 

CSOM and central/anterior or subtotal perforations were 

included after ethical approval and consent; 39 patients were 

allocated to each group. All underwent cortical mastoidect-omy 

with temporalis fascia graft under general anesthesia. In Group 

1, the graft's anterior edge was tucked into the anterior sulcus, 

while in Group 2 it was placed by standard underlay method. Pre- 

and postoperative assessment included otoscopy and Pure Tone 

Audiometry with Air-Bone Gap (ABG) evaluation. Follow-up at 

2, 6, and 12 weeks assessed graft uptake and hearing 

improvement. Data were analyzed using SPSS v20.0 with 

p<0.05 considered significant.

RESULTS

Table 1 presents the age- and gender-wise distribution of 78 

patients undergoing Type I tympanoplasty to compare the 

Anterior Tucking and conventional techniques. Females 

predominated (64.1%) compared to males (35.9%). Most 

patients were aged 11–30 years, with the highest proportion in 

the 21–30-year group (26.9%), followed by 11–20 years 

(25.6%), indicating greater disease prevalence among 

adolescents and young adults. Females were more common 

across most age groups, while males were relatively more 

represented at the extreme age ranges (≤10 and >60 years). A 

statistically significant association between age and gender was 

observed (χ² = 12.67, p = 0.048) (Table 1). Table 2 shows the 

residence distribution of patients, with a clear predominance 

from rural areas (79.49%) compared to urban areas (20.51%). 

This unequal distribution was highly statistically significant (χ² = 

32.05, p < 0.0001). Figure 2: Intra-operative view showing 

anterior tucking during underlay tympanoplasty, with graft 

placed medial to the tympanic membrane and its anterior edge 

tucked under the annulus for stability and better graft uptake.

Figure 3: Intra-operative view showing the conventional 

underlay tympanoplasty technique, with the graft placed medial 

to the tympanic membrane remnant without anterior tucking. 

The occupational profile of patients undergoing Type I 

tympanoplasty. Students formed the largest group (35.9%), 

followed by housewives (24.36%), private employees (19.23%), 

and farmers (12.82%), with teachers and labourers comprising 

smaller proportions. The distribution showed a highly significant 

deviation from equality (χ² = 43.27, p < 0.0001). The predomin-

ance of economically dependent or semi-dependent groups 

highlights the socioeconomic burden of disease. As both surgical 

techniques were applied across a similar occupational spectrum

spectrum, occupational status was unlikely to influence graft 

uptake or hearing outcomes, thereby supporting the study's 

internal validity (Figure 4). The study population predominantly 

comprised Hindus (85.9%), with Muslims accounting for 14.1% 

of the 78 patients. This distribution showed a highly significant 

deviation from equality (χ² = 40.21, p < 0.0001). Patients from 

both religious groups were managed using identical clinical 

protocols and were represented in both surgical groups, 

minimizing selection bias. Therefore, postoperative outcomes 

can be attributed to the surgical technique rather than religious or 

sociocultural factors (Figure 5). Among the 78 patients 

undergoing Type I tympanoplasty, 42 (53.85%) had left-sided 

and 36 (46.15%) had right-sided perforations. This distribution 

showed no significant difference (χ² = 0.46, p = 0.49), indicating 

comparable involvement of both ears. Laterality was evenly 

represented across surgical groups, making it unlikely to 

confound outcomes (Figure 6). Among the 78 patients, the most 

common presenting symptom was ear discharge with hearing 

loss in 50 patients (64%), followed by ear discharge alone (22%), 

hearing loss alone (9%), and earache (5%). This distribution was 

highly significant (χ² = 68.65, p < 0.0001), reflecting the chronic 

and combined nature of disease in most patients. Comparable 

symptom profiles across surgical groups ensure that 

postoperative outcomes can be reliably attributed to the Anterior 

Tucking or Conventional technique rather than baseline 

differences (Figure 7). Among the 78 patients, Large Central 

perforations were most common (41%), followed by Subtotal 

(23%) and Small Central (14%), with Anterior Quadrant (13%), 

Posterior Quadrant (6%), and Marginal (3%) less frequent (χ² = 

44.92, p < 0.00001). Both surgical groups had a similar 

perforation-type distribution, ensuring that differences in graft 

uptake or hearing outcomes reflect the technique rather than 

baseline disease severity (Figure 8). In this cohort, the vast 

majority of patients (96%) had no family history of similar ear 

disease, with only 4% reporting such history (χ² = 66.46, p < 

0.0001). This indicates that hereditary factors are minimal, 

ensuring that differences in graft uptake and hearing outcomes 

between Anterior Tucking and Conventional techniques 

primarily reflect surgical efficacy rather than genetic predis-

position (Figure 9). The distribution of presenting illness 

showed significant variability (χ² = 57.67, p < 0.0001), with the 

most common being ear discharge for one year (23%) and other 

chronic symptoms like combined discharge and hearing loss. 

This pattern reflects typical chronic otitis media. Comparable 

chronicity across both surgical groups ensures that postoperative 

graft uptake and hearing outcomes reflect the surgical technique 

rather than differences in disease duration or severity (Table 3). 

Table 4 shows significant variation in patients' past medical 

history (χ² = 39.54, p < 0.0001). Most (55%) had no significant 

history, while 19% had prior antibiotic use, 17% recurrent 

URTIs, and 9% allergies. This indicates that chronic otitis media 
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(p=0.0096) and rebound tenderness (p=0.012) are significantly 

associated with perforation. Other symptoms, including 

migratory pain, anorexia, nausea, vomiting, localized RLQ pain, 

tachycardia, tenderness at McBurney's  point, and raised TLC, 

show no significant difference (p>0.05). These results highlight 

fever and rebound tenderness as potential indicators of 

perforation, while most clinical features occur similarly in both 

groups.
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Table 3: Distribution of Indication of C-section and Induction of Labour

in the cohort is largely influenced by environmental or 

infectious factors rather than underlying comorbidities. Similar 

distributions across both surgical groups ensure that differences 

in tympanoplasty outcomes reflect the surgical technique rather 

than baseline health status. Table 5 summarizes baseline 

clinical parameters, showing that vital signs, hematologic 

indices, renal function, and coagulation profiles were within 

normal ranges. This confirms that patients were systemically 

healthy and fit for surgery, ensuring that postoperative 

outcomes-graft uptake and hearing improvement-reflect the 

effects of the surgical techniques rather than underlying health 

conditions. Systemic and middle ear assessments, showing that 

most patients had normal chest X-rays, ECGs, and negative 

viral screenings (HIV, HBsAg, HCV), while mastoid X-rays 

were predominantly normal. These findings confirm that the 

cohort was clinically stable and suitable for tympanoplasty, 

ensuring that postoperative outcomes-graft uptake and hearing 

improvement-reflect the surgical technique rather than 

underlying systemic disease, with similar baseline profiles 

across both Anterior Tucking and Conventional groups (Figure 

10). Baseline audiometric assessment showed comparable 

preoperative hearing in both groups, with no significant 

differences in Air Conduction (AC), Bone Conduction (BC), or 

Air–Bone Gap (ABG) (AC  p  =  0.76, BC  p  =  0.40, 

ABG  p  =  0.25). This equivalence confirms that both groups 

started with similar conductive deficits, ensuring that posto-

perative hearing improvements reflect the surgical technique 

rather than baseline variability (Table 6). Postoperative 

audiometry at 6 and 12 weeks showed no significant differences 

between groups in Air Conduction (AC), Bone Conduction 

(BC), or Air–Bone Gap (ABG) (6 wk: AC p = 0.35, BC p = 0.69, 

ABG  p  =  0.27; 12  wk: AC  p  =  0.51, BC  p  =  0.72, 

ABG  p  =  0.66). With comparable preoperative hearing, these 

results indicate that both Anterior Tucking and Conventional 

techniques are equally effective in restoring auditory function 

during early and intermediate recovery, supporting their clinical 

equivalence in improving postoperative hearing (Table 7). 

Figure 11 highlights graft uptake, a key measure of tympano-

plasty success. In the Anterior Tucking group, all 39 patients 

(100%) achieved graft integration, while the Conventional 

group had 36 of 39 successes (92.3%). Fisher's Exact Test 

yielded p = 0.241, indicating no statistically significant differe-

nce. These results confirm that both techniques are highly 

effective, with success rates above 90%, and that either method 

provides reliable tympanic membrane reconstruction despite 

the numerically perfect outcome seen with anterior tucking. 

Figure 12 compares graft uptake between the Anterior Tucking 

(Group 1) and Conventional (Group 2) techniques.Group 1 

achieved 100% success (39/39), while Group 2 had 92.3% 

success (36/39). Fisher's Exact Test yielded p = 0.241, indicat-

ing no statistically  

Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Table 4: Mode of delivery in patients with induction of labour

significant difference. Although the Anterior Tucking group 

shows a numerical advantage and an odds ratio of 5.42 suggests a 

higher likelihood of failure in the Conventional group, this trend 

is not statistically conclusive. Overall, both techniques are 

comparably effective in achieving anatomical success. Figure 

13 compares patients by perforation type-anterior quadrant, 

large central, and subtotal with dry mucosa-across surgical 

groups. Chi-square analysis showed no significant association 

between technique and perforation type (χ² = 1.11, p = 0.573). 

Each perforation category was similarly distributed in both 

groups, indicating that neither group was biased by more 

complex or favorable perforations. Figure 14 compares 

preoperative otoendoscopic findings between the two groups, 

providing essential clinical context. Chi-square analysis showed 

no significant difference (χ² = 0.37, p = 0.544), with central 

perforations and a dry middle ear predominating in both groups 

(31 in Group 1, 29 in Group 2) and attic perforations similarly 

distributed. This baseline uniformity ensures that postoperative 

outcomes, including graft uptake and hearing improvement, can 

be attributed to surgical technique rather than differences in 

anatomical or disease-related factors. Figure 15 compares 

postoperative otoendoscopic findings between the two groups, 

assessing graft integrity and middle ear healing. Chi-square 

analysis showed no significant difference (χ² = 1.17, p = 0.279), 

with normal findings in 36/39 patients in Group 1 and 33/39 in 

Group 2. Residual perforations were slightly higher in Group 2 

(6 vs. 3), but not statistically significant. These results indicate 

that both surgical techniques are equally effective in promoting 

tympanic membrane healing, supporting the comparable graft 

uptake and postoperative hearing outcomes observed in the 

study. Figure 16 summarizes preoperative otological findings 

for both ears in the two groups, covering external ear, middle ear, 

vestibular, and tuning fork test parameters. Both groups showed 

largely similar distributions across all major assessments, 

including pinna, peri-auricular regions, external auditory canal, 

and tympanic membrane status. Signs of severe disease-mastoid 

tenderness, fistula, tragal tenderness, facial nerve weakness, or 

spontaneous nystagmus were rare and evenly distributed. Tuning 

fork tests (Rinne, Weber, and Absolute Bone Conduction) also 

demonstrated comparable patterns. This clinical homogeneity 

confirms that both groups were baseline-matched, ensuring that 

postoperative differences in graft uptake or hearing outcomes 

reflect the surgical technique rather than preexisting anatomical 

or clinical disparities. Figure 17 summarizes postoperative 

hearing outcomes, showing that 58 of 78 patients (74.36%) 

achieved good improvement, while 20 (25.64%) had moderate 

improvement. Chi-square analysis confirmed this distribution 

was highly significant (χ² = 18.51, p < 0.0001), indicating that 

good hearing recovery predominated. These results demonstrate 

that tympanoplasty regardless of technique is generally effective 

in restoring auditory function in chronic otitis media with tymp- 

Table 5: Mode of delivery in patients with induction of labour
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Table 1: Age and gender-wise distribution of patients

anic membrane perforation. Figure 18 examines the relationship 

between graft success and hearing outcomes. Among 75 patients 

with successful graft uptake, 57 (76%) had good hearing 

improvement, while 18 (24%) showed moderate improvement. 

Of the three graft failures, only one had good improvement and 

two had moderate. Fisher's Exact Test yielded a non-significant 

p-value (0.156), though the odds ratio (6.33) suggests a trend 

toward better hearing with successful grafts. 

Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Table 2: Residence of Patients

These findings indicate that while graft uptake generally 

supports functional improvement, other factors like ossicular 

integrity and middle ear status may also influence hearing 

outcomes. Figure 19 likely depicts the preoperative otoendosco-

pic view of a patient's tympanic membrane, illustrating the speci-

fic pathology prior to tympanoplasty. Figure 20 likely shows the 

postoperative otoendoscopic view of the same patient's 

tympanic membrane at 12 weeks following tympanoplasty.  

Table 3: History of Presenting Illness

Age Group Female Male Total 
0–10 0 3 3 
11–20 15 5 20 
21–30

 
12

 
9

 
21

 
31–40

 
11

 
2

 
13

 41–50
 

9
 

5
 

14
 51–60

 
3

 
2

 
5

 >60

 

0

 

2

 

2

 Total

 

50

 

28

 

78

 Total %

 

64.10

 

35.90

 

100.00

 Chi (χ2)-12.67, p-value-0.048

 

 
Residence Number of patients Total % 
Rural

 
62

 
79.49

 Urban

 
16

 
20.51

 Total %

 

78

 

100

 
Chi (χ2)-32.05, p-value -<0.0001

 

 
History of Presenting Illness  Count Total % 

Ear discharge for 1 year  18 23.08  

Ear discharge for 6 months  11 14.10  

Ear discharge & hearing loss for 1 year  10 12.82  

Ear discharge & hearing loss for 2 years  6 7.69 

Ear discharge & hearing loss for >2 years  5 6.41 

Earache for 2 years  3 3.85 

Ear discharge for 2 months  2 2.56 

Ear discharge for >2 years  2 2.56 

Ear discharge & hearing loss for 6 months  2 2.56 

Earache for 1 year  1 1.28 

Tinnitus for 1 year  1 1.28 

Reduced hearing for >2 years  1 1.28 

Ear discharge & hearing loss for 2 months  1 1.28 

Chi (χ2)-57.67, p-value -<0.0001  
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Figure 2: Intra-operative view demonstrating the anterior tucking technique during underlay tympanoplasty

Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Figure 3: Intra-operative view demonstrating the conventional underlay technique of tympanoplasty

Figure 4: Occupation of patients
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Figure 5: Religion of patients

Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Figure 6: Side of tympanic membrane rupture

Figure 7: Chief complaints of patients
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Figure 8: Type of perforation

Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Figure 9: Family History of patients

Figure 10: Imaging and biological investigations in patients
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Table 4: Past History of infection or allergy

Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Table 5: Clinical investigations in patients

Table 6: Comparison of Preoperative Air Conduction (AC), Bone Conduction (BC), and Air–Bone Gap (ABG) 

Between Group 1 and Group 2

Past History Count Total % 

No significant past history 43 55.13 
Previous antibiotic treatment 15 19.23 
Recurrent URTI

 
13
 

16.67
 

History of allergy
 

7
 

8.97
 

Chi (χ2)-39.54, p-value -<0.0001
 

 
Parameter  Mean SD 

Systolic BP (mmHg)  118.68  11.1 

Diastolic BP (mmHg)  76.31  9.53  

Pulse Rate (bpm) 78.46  12.53  

Respiratory Rate (/min)  16.29  3.05  

Temperature (°C) 36.56  0.29  

Hemoglobin (Hb g/dL)
 

13.12
 

1.17
 

WBC (×10³/µL)
 

7.18
 

1.82
 

Platelet Count (×10³/µL)
 

257.58
 

68.06
 

RBS (mg/dL)
 

100.47
 

14.86
 

Blood Urea (mg/dL)
 

27.65
 

7.37
 

Serum Creatinine (mg/dL)
 

0.91
 

0.17
 

Bleeding Time (minutes)
 

2.48
 

0.64
 

Clotting Time (minutes)
 

6.71
 

0.8
 

 

Parameter  Group 1  
(Anterior Tucking)  

Group 2  
(Conventional) 

t-test p-value  

AC (dB) 34.53 ± 7.53  35.05 ± 7.30  -0.31  0.76  
BC (dB) 12.02 ± 2.26  11.62 ± 1.97  0.83  0.40  
ABG (dB)

 
21.17 ± 4.24

 
22.21 ± 3.73

 
-1.15

 
0.25

 

 

Figure 11: Comparison of Graft Uptake Outcomes Between Group 1 and Group 2
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perforation (n=25) and nonperforated appendicitis (n=65). Fever 

(p=0.0096) and rebound tenderness (p=0.012) are significantly 

associated with perforation. Other symptoms, including 

migratory pain, anorexia, nausea, vomiting, localized RLQ pain, 

tachycardia, tenderness at McBurney's  point, and raised TLC, 

show no significant difference (p>0.05). These results highlight 

fever and rebound tenderness as potential indicators of 

perforation, while most clinical features occur similarly in both 

groups.
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Figure 12: Comparison of Graft Uptake Between Group 1 and Group 2

Figure 13: Otoendoscopy findings of patients in group 1 and 2

Figure 14: Complications in patients
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Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Figure 15: Complications in the Nose, oral cavity and Oropharynx

Figure 16: Ontological examination findings for both ears in the two study groups
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Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Table 7: Comparison of Post-operative Air Conduction (AC), Bone Conduction (BC), and Air–Bone Gap (ABG) Between 

Group 1 and Group 2

Figure 18: Graft Uptake and Hearing outcomes among patients

Parameter  Group 1  

(Anterior Tucking) 

Group 2 

(Conventional) 

t-test p-value  

Post-op AC (6 weeks)  23.32 ± 5.17  24.40 ± 5.03  -0.940  0.35 

Post-op BC (6 weeks)  11.80 ± 2.11  11.61 ± 2.14  0.39 0.69 

Post-op ABG (6 weeks)  11.52 ± 5.28  12.79 ± 4.79  -1.11 0.27 

Post-op AC (12 weeks)  23.65 ± 5.45  24.43 ± 5.12  -0.650  0.51 

Post-op BC (12 weeks)  11.59 ± 2.56  11.80 ± 2.61  -0.36 0.72 

Post-op ABG (12 weeks)  12.05 ± 5.65  12.63 ± 5.91  -0.44 0.66 

 

Figure 17: Hearing outcomes among patients
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Figure 2: Chief Complaints of Patients with Cerebrovascular AccidentFigure 2: Chief Complaints of Patients with Cerebrovascular Accident

Figure 19: Pre-Operative Oto-Endoscopy of a Patient

Figure 20: Post-Operative Oto-Endoscopy of same Patient at 12 weeks



In cerebrovascular accident patients, coordination was normal in 41.11%, impaired in 32.78%, and absent in 26.11%, while gait 

was impaired in 64.44% and involuntary movements present in 30%. Reflexes were absent in 40.56%, normal in 33.33%, and 

exaggerated in 26.11%.

Figure7: Tone of Patients with Cerebrovascular Accident

In cerebrovascular accident patients, 57.78% had normal muscle tone, while 23.33% showed hypotonia and 18.89% hypertonia.

Table 8: Power of Patients with Cerebrovascular Accident

 www.internationalmedicalpublishing.com International Medical Publishing Group14

Thomas  et al., International Journal of Medicine & Health  Research.2026;14(1):1-17

DISCUSSION

Type I tympanoplasty, as originally conceptualized under Horst 

Ludwig Wullstein's classification, is performed to repair 

tympanic membrane perforations with an intact ossicular chain, 

aiming to restore membrane integrity and improve conductive 

hearing [21]. Chronic suppurative otitis media (CSOM) and 

traumatic perforations remain the leading indications, particu-

larly in developing regions where recurrent infections and 

delayed treatment are common [22]. Although the conven-tional 

underlay technique is widely practiced because of its technical 

simplicity and reliable outcomes, anterior quadrant perforations 

continue to pose surgical challenges due to limited visualiz-

ation, anterior canal wall overhang, and inadequate graft 

support, which may predispose to graft medialization or residual 

perforation [23]. To address these limitations, anterior tucking 

has been advocated as a modification in which the graft edge is 

secured beneath the anterior annulus or canal wall, thereby 

enhancing stability and anterior graft uptake without significa-

ntly increasing operative complexity [24,25]. Evaluating 

whether this modification translates into superior anatomical or 

functional outcomes remains clinically relevant [26].

In the present study of 78 patients, demographic analysis 

showed female predominance (64.10%) with a significant 

association between age and gender (p = 0.048). Similar female 

predominance and clustering in young adult age groups have 

been reported in comparative tympanoplasty studies, suggesting 

that our cohort profile aligns with broader surgical populations 

[26,27]. Rural patients constituted 79.49% of our sample (p < 

0.0001), reflecting healthcare access patterns in our region; 

other Indian series also report substantial rural representation in 

tympanoplasty cohorts, though not always statistically analyzed 

[26,27]. Occupational distribution showed students and house-

wives forming the largest groups, highlighting the socioeco-

nomic diversity of patients undergoing surgery. Religion 

distribution reflected regional demographics and, while statisti-

cally significant, has not been routinely reported in comparable 

surgical literature, underscoring the value of contextual demo-

graphic documentation [28].

Clinically, left-sided perforations were slightly more frequent 

but not statistically significant, consistent with the general 

assumption of symmetrical laterality in tympanoplasty studies 

[29,31]. The predominant presenting complaint was combined 

ear discharge and hearing loss (64.10%), in agreement with 

established descriptions of CSOM symptomatology [30]. Large 

central (41.03%) and subtotal (23.08%) perforations were most 

common, paralleling other anterior tucking studies that prefer-

entially include extensive perforations because of their higher 

risk of graft failure [29]. Family history was uncommon 

(3.85%), suggesting minimal hereditary confounding. Past 

histories of recurrent infection or allergy were present in a mino-

rity, and most patients were systemically fit, with normal 

hematologic, biochemical, radiologic, and serologic paramet-

ers, consistent with inclusion of inactive mucosal CSOM cases 

as in other comparative studies [30].

Preoperative audiological parameters were comparable betw-

een groups, with no significant differences in air conduction, 

bone conduction, or air–bone gap (ABG), mirroring baseline 

equivalence reported in other anterior tucking comparisons 

[30]. Postoperatively, both techniques demons-trated significant 

hearing improvement at 6 and 12 weeks, with no statistically 

significant intergroup differences in AC, BC, or ABG (p > 0.05). 

Similar findings have been documented in prior prospective 

comparisons, where anterior tucking yielded slightly higher 

numerical gains but without statistical superiority [8,13]. Thus, 

our data reinforce the conclusion that anterior tucking and 

conventional underlay techniques provide comparable functio-

nal hearing outcomes.

Regarding graft uptake, anterior tucking achieved 100% success 

compared to 92.3% in the conventional group, though the 

difference was not statistically significant (p = 0.241). 

Comparable studies report graft uptake rates of approximately 

93–97% with anterior tucking and 84–90% with conventional 

methods, often without significant statistical difference, 

suggesting a consistent trend toward marginal anatomical 

advantage without definitive superiority [7,11]. Otoendoscopic 

evaluation confirmed balanced perforation characteristics 

between groups, supporting the internal validity of outcome 

comparison. Postoperative complications were minimal and 

comparable between techniques, limited to minor pain, 

infection, or residual perforation, aligning with low compli-

cation profiles reported in the literature [8,11]. Associated nasal 

and nasopharyngeal findings were documented, acknowledging 

evidence that Eustachian tube function influences tympano-

plasty success [14].

Overall hearing outcomes were favorable, with 74.36% achiev-

ing good improvement and 25.64% moderate improvement, 

comparable to other Type I tympanoplasty series reporting 

postoperative ABG ≤20 dB in approximately three-quarters of 

patients [15,7]. Combined analysis of graft uptake and hearing 

demonstrated a 93% overall success rate, with healed grafts 

consistently associated with meaningful ABG closure. Similar 

correlations between anatomical success and functional impro-

vement have been documented in comparative anterior tucking 

research [7,11].

In summary, our findings demonstrate that both anterior tucking 

and conventional Type I tympanoplasty provide high graft 

uptake rates and significant hearing improvement in patients 

with mucosal CSOM. Although anterior tucking showed a slight 

numerical advantage in graft integration, the difference was not 

statistically significant, and postoperative audiological outco-

mes were comparable. These results support the view that anter-



ior tucking is a safe and effective modification particularly suited 

for large or anterior perforations, while conventional underlay 

tympanoplasty remains equally reliable when performed 

meticulously. Overall, surgical expertise, middle-ear status, and 

patient factors appear to influence outcomes more than the 

specific graft placement modification alone, consistent with 

contemporary tympanoplasty literature [7,11,26].

CONCLUSION

In conclusion, this prospective comparative study demonstrates 

that both the Anterior Tucking and Conventional Underlay 

techniques of Type I Tympanoplasty are highly effective for the 

management of tympanic membrane perforations in inactive 

mucosal CSOM, yielding statistically comparable and clinically 

significant postoperative hearing improvement. While both 

methods achieved excellent functional outcomes, the Anterior 

Tucking technique showed a clinically meaningful trend toward 

superior anatomical success, with a 100% graft uptake compared 

to 92.3% in the Conventional group, although this difference did 

not reach statistical significance. The enhanced anterior graft 

stabilization achieved by tucking into the bony sulcus likely 

contributes to improved graft security, particularly in cases with 

compromised anterior margins. Therefore, although the 

Conventional underlay technique remains a reliable gold-

standard procedure, the Anterior Tucking method represents a 

valuable technical refinement, especially for challenging anter-

ior and large perforations. Mastery of this maneuver may 

enhance surgical predictability and anatomical closure rates, 

reinforcing the importance of technique-specific modifications 

tailored to anatomical demands in achieving optimal otological 

outcomes.

LIMITATIONS & FUTURE PERSPECTIVES 

The study was limited by its single-centre design, relatively 

small sample size, and short duration, which may restrict 

generalizability. Future research could focus on multicenter 

studies with larger cohorts to validate findings, evaluate long-

term outcomes, and explore innovative diagnostic and 

management strategies for appendicular perforation, improving 

patient prognosis and reducing complications.

CLINICAL SIGNIFICANCE

Timely detection and management of acute appendicitis are 

crucial to prevent perforation, reducing morbidity and mortality. 

The study identifies high-risk groups, such as males and individ-

uals at age extremes, highlighting the need for targeted 

preventive strategies and clinical vigilance. Delayed present-

ation significantly increases perforation risk, underscoring the 

importance of early healthcare access and awareness campaigns. 

Postoperative complications, including surgical site infections 

and prolonged ileus, emphasize the need for thorough pre-

operative risk assessment and tailored postoperative care. Reco-

gnizing the distal third of the appendix as the most common 

perforation site aids surgeons in effective intraoperative plann-

ing and management. 

ABBREVIATIONS

AT: Anterior tucking 

CT: Conventional technique 

GU: Graft uptake 

HO: Hearing outcomes 

CSOM: Chronic suppurative otitis media

AUTHOR INFORMATION

Dr. Tomin K Thomas: Junior Resident 

Dr. R. N. Karadi: Professor & HOD

Dr. Sunita Yallannanavar: Assistant Professor

AUTHOR CONTRIBUTIONS

All authors significantly contributed to the study conception and 

design, data acquisition, or data analysis and interpretation. 

They participated in drafting the manuscript or critically 

revising it for important intellectual content, consented to its 

submission to the current journal, provided final approval for the 

version to be published, and accepted responsibility for all 

aspects of the work. Additionally, all authors meet the authorship 

criteriaoutlined by the International Committee of Medical 

Journal Editors (ICMJE) guidelines.

ACKNOWLEDGEMENT

The authors sincerely acknowledge the seniors of the Depart-

ment of Otorhinolaryngology, Shri B. M. Patil Medical College, 

Hospital & Research Centre, Vijayapura, Karnataka, India. We 

are grateful to our college for providing the necessary resources 

to carry out this work. We also extend our heartfelt thanks to our 

colleagues and technical staff for their valuable assistance during 

the study.

CONFLICT OF INTEREST

Authors declared that there is no conflict of interest.  

FUNDING 

None

ETHICAL APPROVAL & CONSENT TO PARTICIPATE

All necessary consent & approval was obtained by authors. 

CONSENT FOR PUBLICATION 

All necessary consent for publication was obtained by authors. 

DATA  AVAILABILITY

All data generated and analyzed are included within this research 

article. The datasets utilized and/or analyzed in this study can be 

obtained from the corresponding author upon a reasonable 

request.

 www.internationalmedicalpublishing.com International Medical Publishing Group15

Thomas  et al., International Journal of Medicine & Health  Research.2026;14(1):1-17



USE OF ARTIFICIAL INTELLIGENCE (AI) & LARGE 

LANGUAGE MODEL (LLM)

The authors confirm that no AI & LLM tools were used in the 

writing or editing of the manuscript, and no images were altered 

or manipulated using AI & LLM.

AUTHOR'S NOTE

This article serves as an important educational tool for the 

scientific community, offering insights that may inspire future 

research directions. However, they should not be relied upon 

independently when making treatment decisions or developing 

public health policies.

PUBLISHER'S NOTE

All statements made in this article are the sole responsibility of 

the authors and do not necessarily reflect the views of the pub-

lisher, editors, or reviewers. The journal maintains a neutral 

stance regarding jurisdictional claims in institutional affili-

ations presented in published work. 

ARCHIVING INFORMATION 

        

·

· Self-archiving on Google and Amazon Web Services   

(AWS) cloud servers, as well as on three dedicated 

in-house servers

MANAGING & PUBLISHING EDITOR

1,2,3Dr. Vinay Kumar Yadav
1CSIR-Indian Institute of Toxicology Research (IITR), 

Lucknow, India
2Academy of Scientific and Innovative Research (AcSIR), 

Ghaziabad, U.P., India
3Biological E Ltd, Hyderabad, Telangana, India

HANDLING EDITOR

1,2,3Dr. Karan Singh Saini
1Ph.D. in Cancer Research from CDRI-JNU New Delhi, India 

2& Post-Doctoral Fellow from    University of Illinois at 

Chicago, USA
3Department of Zoology, P.M. College of Excellence, 

Government Postgraduate College in Sheopur, Madhya 

Pradesh, India

REFERENCES

1. Khairkar M, Deshmukh P, Maity H, Deotale V. Chronic 

suppurative otitis media: a comprehensive review of 

epidemiology, pathogenesis, microbiology, and complicat-

ions. 2023;15(8):1-10. doi:10.7759/cureus.43729

2. Onifade A, Katolo HW, Mookerjee S, Bhutta MF. 

Epidemiology of chronic suppurative otitis media: 

systematic review to estimate global prevalence. J Epidemiol 

   Health Glob. 2025;15(1):1-12. doi:10.1007/s44197-024-

00123-4 

3. Muftah S, Mackenzie I, Faragher B, Brabin BJ. Prevalence 

of chronic suppurative otitis media and associated hearing 

impairment among school-aged children in Yemen. Oman 

Med J. 2015;30(5):358–365. doi:10.5001/omj.2015.72 

4. Bellad SA, Kavi A, Mudhol R. Prevalence of chronic 

suppurative otitis media among school children residing in 

rural area of Belagavi, South India. Indian J Otol. 

2019;71(S2):1549–1552. doi:10.4103/indianjotol.INDIAN 

JOTOL_70_19 

5. Parmar SM, Sood A, Chakkal HS. Prevalence of chronic 

suppurative otitis media in schoolgoing children. Indian J 

Otol. 2018;24(4):223–226. doi:10.4103/indianjotol.INDI 

ANJOTOL_63_18 

6. Bhatia R, Chauhan A, Kaur K, Rana M, Pradhan P, Singh M. 

Prevalence of ear infections in children (0–15 years) of India: 

a systematic review and meta-analysis. Indian J Public 

Health Community Med. 2022;6(2):80-85. 

7. Jamil W, Iftikhar H, Naz F, Bhimrao SK. Comparative 

analysis of permeatal and post-aural approaches in 

tympanoplasty: patient perspectives and quality of life. J 

Laryngol Otol. 2025;139(7):587–590. doi:10.1017/S00222 

15124002345.

8. Indorewala S, Adedeji TO, Indorewala A, Nemade G. 

Tympanoplasty outcomes: a review of 789 cases. Int J Otol. 

2015;2015:101-108. doi:10.1155/2015/728945 

9. Mahesh Babu M, Ramabhadraiah AK, Srivastava T, 

Thirugnanmani R. Hearing improvement after type III 

tympanoplasty: A  prospective observational study. Indian J 

Otol. 2019;71(S2):1227–1231. doi:10.4103/indianjotol. 

INDIANJOTOL_90_19 

10. Tan JQ, Chen YB, Wang WH, Zhou SL, Zhou QL, Li P. 

Application of enhanced recovery after surgery in perioper-

ative period of tympanoplasty and mastoidectomy. Ear Nose 

Throat J. 2021;100(S10):1045–1049. doi:10.1177/014556 

1320951892 

11. Lewis A, Vanaelst B, Hua H, Choi BY, Jaramillo R, Kong K, 

et al. Success rates in restoring hearing loss in patients with 

chronic otitis media: a systematic review. J Clin Otol. 

2021;6(3):522–530. 

12. Fayad JN, Sheehy JL. Tympanoplasty: outer surface grafting 

technique. J Otolaryngol Ear Brain. 2021;110:39-43. 

13. Pontillo V, Cavallaro G, Barbara F, Mastrodonato M, Murri 

A, Quaranta N. Recurrent tympanic perforation after 

myringoplasty: a narrative literature review and personal 

experience. Acta Otorhinolaryngol Ital. 2023;43(1):1-7. 

doi:10.14639/0392-100X-suppl.1-43-2023-05 

14. Sreelatha DLN, Ramalingam DP, Ashok DV, Sreelekshmi 

DR. Underlay type 1 tympanoplasty using vascularised 

pedicle temporalis fascia graft. RJMS. 2024;18:256–260. 

15. Hemant C, Vanita C. Technique of anterior bucking of graft 

in tympanoplasty. Indian J Otol. 2001;7(4):167–170. 

 www.internationalmedicalpublishing.com International Medical Publishing Group16

Thomas  et al., International Journal of Medicine & Health  Research.2026;14(1):1-17



16. Prakash MD, Abhilasha S. The role of anterior tucking of 

graft in subtotal perforation of tympanic membrane. Int J 

Otorhinolaryngol Head Neck Surg. 2018;4(3):759–763. 

doi:10.18203/issn.2454-5929.ijohns20181812 

17 Singh G, Chawla A. Comparative study between anterior 

tucking and tunneling of graft in type 1 tympanoplasty. Indian 

J Otol. 2023;29(1):46–51. doi:10.4103/indianjotol.indian 

jotol_112_22 

18. Hosamani P, Ananth L, Medikeri S. Comparative study of 

efficacy of graft placement with and without anterior tagging 

in type one tympanoplasty for mucosal-type chronic otitis 

media. J Laryngol Otol. 2012;126(2):125–130. doi:10.1017/ 

S0022215111002844 

19. Rulania SS, Mahich S, Harshvardhan R. Anterior tucking 

tympanoplasty technique in inactive mucosal chronic otitis 

media with subtotal perforations. PoRAiMRV. 2023;6:1–9. 

20. Muniraju M, Hegde S. A comparative study of preoperative 

and postoperative hearing after type I tympanoplasty using 

temporalis fascia graft. Indian J Otol. 2020;6(7):125-128. 

21. Marchioni D, Gazzini L, De Rossi S, Di Maro F, Sacchetto L, 

Carner M, et al. The management of tympanic membrane 

perforation with endoscopic type I tympanoplasty. Otol 

Neurotol. 2020;41(2):214-221. doi:10.1097/MAO.0000000 

000002476 

22. World Health Organization. Chronic suppurative otitis 

media: burden of illness and management options. Geneva: 

WHO; 2022.

23. Illes K, Gergő D, Keresztely Z, Dembrovszky F, Fehervari P, 

Banvoelgyi A, et al. Factors influencing successful reconstr-

uction of tympanic membrane perforations: a systematic 

review and meta-analysis. Eur Arch Otorhino-laryngol. 

2023;280(6):2639–2652. doi:10.1007/s00405-023-07834-2 

24. Humeda J, Jaalouk D, Leal-Khouri SM. Skin grafting. In: 

Mohs micrographic surgery. Cham: Springer Nature 

Switzerland; 2025. p. 571–600.

25. Chand S. Comparative study of anterior tucking & cartilage 

support tympanoplasty with respect to graft uptake and 

hearing outcomes [thesis]. India: Rajiv Gandhi University of 

Health Sciences; 2023:1-120. 

26. Bayoumy AB, Veugen CC, van der Veen EL, Bok JW, de Ru 

JA, Thomeer HG. Management of tympanic membrane 

retractions: a systematic review. Eur Arch Otorhinolaryngol. 

2022;279(2):723–737. doi:10.1007/s00405-021-06864-0 

27. Kumar Gupta M, Srinivas K, George SK, Mounika Reddy Y. 

A comparative study on outcomes of type 1 underlay tymp-

anoplasty with and without anterior tucking of temporalis 

fascia graft. Indian J Otolaryngol Head Neck Surg. 2022;74 

(S3):4232-4238. doi:10.1007/s12070-021-02945-0 

28. Singh G, Chawla A. Comparative study between anterior 

tucking and tunneling of graft in type 1 tympanoplasty. Indian 

J Otol. 2023;29(1):46-51. doi:10.4103/indianjotol.indianjoto 

l_112_22 

 www.internationalmedicalpublishing.com International Medical Publishing Group17

Thomas  et al., International Journal of Medicine & Health  Research.2026;14(1):1-17

29. Iaquinta DL, Drescher AW. Defining the peri-urban: rural-

urban linkages and institutional connections. Land Reform. 

2000;2:8–27. 

30. Sheikh MA, Sheikh S, Patigru SA. To compare the outcomes 

of type 1 tympanoplasty with and without anterior tucking. J 

Adv Med Dent Sci Res. 2019;7(11):279-282. 

31. Kulkarni V, Havle AD, Shedge SA, Colvin S, Vihapure G, et 

al. Type-1 underlay tympanoplasty with and without 

anchoring of temporalis fascia graft by anterior tucking in 

cases of large tympanic membrane perforation – a compar-

ative study. J Neonatal Surg. 2025;14(8):662-666. 

32. Mishiro Y, Sakagami M, Takahashi Y, Kitahara T, Kajikawa 

H, Kubo T. Tympanoplasty with and without mastoidectomy 

for non-cholesteatomatous chronic otitis media. Eur Arch 

Otorhinolaryngol. 2001;258(1):13–15. doi:10.1007/s00405 

0000297 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17

