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Abstract 
Background 
Chronic suppurative otitis media (CSOM) is a major cause of conductive hearing loss in developing countries. 

Myringoplasty is the standard treatment, but the influence of preoperative ear status (wet versus dry) on hearing 

outcomes remains unclear. This study compared postoperative hearing gain between wet and dry ear patients. 

Methods 

A pre–post comparative study was conducted in the Department of Otorhinolaryngology from February to July 2018. 

Sixty patients aged 20–50 years with tubotympanic CSOM and central tympanic membrane perforation were included. 

Participants were divided into two groups: dry ear (no discharge for ≥3 months) and wet ear (scanty discharge despite 

one week of antibiotics), with 30 patients in each group. All underwent myringoplasty and were evaluated using pure 

tone audiometry preoperatively and at 3 months postoperatively. Air conduction thresholds were calculated as the mean 

of 0.5, 1, and 2 kHz. Statistical analysis was performed using SPSS version 21, with significance set at p < 0.05. 

Results 

Among the 60 participants (48.3% males, 51.7% females), most were aged 20–30 years. Perforation size was 

comparable between groups. Both groups showed postoperative hearing improvement. The dry ear group demonstrated 

a mean gain of approximately 10–15 dB, with similar improvement observed in the wet ear group. Statistical analysis 

showed no significant difference between groups (t = 2.654, p = 0.058). 

Conclusion 
Postoperative hearing gain following myringoplasty did not differ significantly between wet and dry ear patients. Both 

groups showed clinically meaningful improvement, indicating that controlled ear discharge does not adversely affect 

surgical outcomes. Myringoplasty can be considered in selected wet ear cases after appropriate medical management. 
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Introduction 

Chronic suppurative otitis media (CSOM) is a persistent 

inflammatory condition of the middle ear characterised by 

recurrent or continuous otorrhoea through a permanent 

tympanic membrane (TM) perforation lasting more than 

two weeks. It is a significant public health concern in 

developing nations, including India, where the condition 

is estimated to affect approximately 5% of the population. 

According to the World Health Organization (WHO), 

CSOM affects 65–330 million individuals globally, with 

60% experiencing ear discharge and hearing impairment 

as the most disabling sequelae. 

CSOM predominantly results in conductive hearing loss, 

which is both measurable and potentially reversible with 

timely surgical intervention. Myringoplasty the surgical 

closure of a tympanic membrane perforation without 

ossicular reconstruction is the accepted treatment for 

tubotympanic CSOM with intact ossicular chain and 

adequate cochlear reserve. The procedure aims to 
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eliminate recurrent otorrhoea, restore the protective 

barrier of the middle ear and improve hearing function. 

A clinically debated question is whether preoperative ear 

discharge status specifically, whether the ear is 'wet' 

(actively discharging) or 'dry' (inactive for at least three 

months) influences the outcome of myringoplasty. 

Historical literature suggests inferior outcomes in 

discharging ears, prompting many surgeons to defer 

surgery until the ear is dry. However, several prospective 

comparative studies have challenged this view, reporting 

comparable graft success and hearing improvement in 

both dry and wet ears. Despite these findings, no 

consensus has emerged and clinical practice remains 

heterogeneous. 

A critical gap in the existing evidence is the limited 

number of well-designed pre–post comparative studies 

from tertiary care centres in South India that specifically 

assess hearing outcomes using standardised pure tone 

audiometry across both discharge states and diverse 

perforation sizes. Addressing this gap is essential for 

formulating evidence-based surgical guidelines. 

The objective of this study was to compare the 

postoperative hearing gain following myringoplasty 

between patients with dry ears and those with wet ears 

among patients with tubotympanic CSOM, using pure 

tone audiometry at three months postoperatively. 

Methodology 

Study Design 

A pre–post comparative study was employed to evaluate 

the hearing outcomes before and after myringoplasty 

across two predefined patient groups based on ear 

discharge status. 

Study Setting 

The study was conducted in the Department of 

Otorhinolaryngology, Karpaga Vinayaga Institute of 

Medical Sciences and Research Centre (KIMS), 

Maduranthagam, Kancheepuram District, Tamil Nadu, 

India. KIMS is a 750-bed tertiary care teaching hospital 

affiliated with the Tamil Nadu Dr. MGR Medical 

University. The institution serves a mixed urban and semi-

rural catchment area and provides comprehensive ENT 

services including outpatient consultations, audiological 

assessments and major otological surgeries. 

Study Duration 

The study was conducted over a period of six months, 

from February 2018 to July 2018. 

Participants 

Sampling Method 

Participants were selected using consecutive sampling. 

All eligible patients attending the ENT outpatient 

department of KIMS during the study period who met the 

inclusion criteria were enrolled until the required sample 

size was achieved. 

Inclusion Criteria 

Patients aged 20–50 years of either sex, diagnosed with 

tubotympanic CSOM with small, moderate, large, or 

subtotal central tympanic membrane perforation, with 

pure conductive hearing loss on tuning fork tests, 

audiometry-confirmed conductive deafness ranging from 

25 dB to 45 dB, adequate cochlear reserve and patent 

Eustachian tube were included. Group A (Dry Ear) 

comprised patients with no active ear discharge for a 

minimum of three months prior to surgery. Group B (Wet 

Ear) comprised patients with scanty mucoid discharge at 

the time of surgery following one week of systemic and 

topical antibiotic therapy. 

Exclusion Criteria 

Patients with focal sepsis in the nose, throat, or paranasal 

sinuses; mixed or sensorineural hearing loss; ossicular 

erosion or discontinuity requiring ossiculoplasty; unsafe 

ear (granulations, polyps, or hyperaemia of middle ear 

mucosa); cholesteatoma; contralateral dead ear; bilateral 

perforations; Eustachian tube dysfunction; or systemic 

comorbidities (diabetes mellitus, hypertension) were 

excluded. 

Study Size 

A sample size of 60 participants (30 per group) was 

determined based on an estimated mean difference in 

postoperative hearing gain of 5 dB between groups, with 

a standard deviation of approximately 7 dB, achieving 

80% power at a 5% level of significance (two-tailed), 

using the formula: n = 2(Zα/2 + Zβ)²σ² / δ2. This yielded 

approximately 25 per group, with the sample rounded up 

to 30 per arm to account for potential attrition. 
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Groups 

Group A Dry Ear (n = 30): Inactive tubotympanic CSOM 

with no active discharge for a minimum of three months 

prior to myringoplasty. 

Group B Wet Ear (n = 30): Active tubotympanic CSOM 

with persistent mucoid discharge at the time of surgery 

after one week of antibiotic treatment. 

Variables 

Primary outcome: Postoperative hearing gain (dB), 

calculated as the difference between preoperative and 

postoperative pure tone average (PTA) air conduction 

thresholds at 0.5, 1 and 2 kHz. 

Secondary outcomes: Graft success rate (intact tympanic 

membrane at 3 months); perforation size classification 

(small, moderate, large, subtotal); and Middle Ear Risk 

Index (MERI) scores. 

Bias Control 

To minimise potential sources of bias, the following 

measures were implemented: (1) all myringoplasties were 

performed by the same surgical team using a uniform 

technique and graft material (temporalis fascia); (2) all 

preoperative and postoperative audiological assessments 

were conducted by the same certified audiologist using the 

same calibrated audiometer in a sound-proof room; (3) the 

Modified Hughson–Westlake procedure was applied 

consistently for PTA; and (4) group allocation was based 

solely on predefined objective clinical criteria. 

 

 

 

 

 

 

Data Collection 

Preoperative evaluation included clinical examination, 

tuning fork tests (256, 512 and 1024 Hz), endoscopic 

otoscopy using a Hopkins rod zero-degree rigid 

endoscope, PTA and mastoid X-ray (lateral oblique view). 

The PTA protocol involved averaging air conduction 

thresholds at 0.5, 1 and 2 kHz. Ear swab for culture and 

sensitivity was performed in all wet ear patients. 

Postoperative endoscopic otoscopic examination and PTA 

were repeated at weeks 4 and 6 and at 3 months. 

Statistical Analysis 

Data were entered and managed in Microsoft Excel and 

analysed using IBM SPSS Statistics, Version 21.0. 

Descriptive statistics (frequencies, percentages, means 

and standard deviations) were calculated. The paired t-test 

was used to compare preoperative and postoperative 

hearing thresholds within and between groups. An 

independent samples t-test was applied to compare 

hearing gain between the dry and wet ear groups. A p-

value of less than 0.05 was considered statistically 

significant. 

Ethical Clearance 

Institutional Ethics Committee approval was obtained 

prior to commencement of the study. All participants 

provided informed written consent. Patient confidentiality 

was maintained throughout the study in accordance with 

the Declaration of Helsinki. 

Results 

Participant Flow 

A total of 84 patients were screened for eligibility during 

the study period. Of these, 24 were excluded: 8 had 

sensorineural or mixed hearing loss, 6 had ossicular 

discontinuity requiring ossiculoplasty, 5 had active sepsis 

in the nose or throat, 3 had unsafe ear features 

(granulations or cholesteatoma) and 2 declined 

participation. The final study sample comprised 60 

participants who met all inclusion criteria and completed 

the 3-month follow-up. No participants were lost to 

follow-up. 
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Table 1. Demographic Profile Age and Gender Distribution by Group 

Variable Subgroup 

Wet Ear n 

(%) 

Dry Ear n 

(%) 

Total n 

(%) Cumulative % 

Gender 

Male 

18 

(30.0%) 

11 

(18.3%) 

29 

(48.3%) 48.30% 

Female 

12 

(20.0%) 

19 

(31.7%) 

31 

(51.7%) 100.00% 

Age Group (years) 

20–30 

13 

(21.7%) 

12 

(20.0%) 

25 

(41.7%) 41.70% 

31–40 

11 

(18.3%) 9 (15.0%) 

20 

(33.3%) 75.00% 

41–50 6 (10.0%) 9 (15.0%) 

15 

(25.0%) 100.00% 

Total  

30 

(50.0%) 

30 

(50.0%) 

60 

(100%)  

The majority of participants in the wet ear group were 

male (18, 30.0%), while the dry ear group was 

predominantly female (19, 31.7%). The 20–30-year age 

group was the most represented across both groups (25 

participants, 41.7%), followed by the 31–40-year group 

(20, 33.3%) and the 41–50-year group (15, 25.0%). 

 

 

Graph 1: Age Distribution by Group 

[Bar chart: X-axis = Age groups (20–30, 31–40, 41–50 

years); Y-axis = Number of participants; Two clustered 

bars per group representing Wet Ear (blue) and Dry Ear 

(orange). Values: 20–30: Wet=13, Dry=12; 31–40: 

Wet=11, Dry=9; 41–50: Wet=6, Dry=9. No overlapping 

labels. Legend clearly labelled.

Table 2. Ear Discharge Distribution 

Discharge Status Frequency (n) Percentage (%) Valid % Cumulative % 

Present (Wet Ear) 30 50.00% 50.00% 50.00% 

Absent (Dry Ear) 30 50.00% 50.00% 100.00% 

Total 60 100.00% 100.00%  

Participants were equally distributed between the two groups, with 30 patients in each arm, confirming balanced group 

allocation. 

Table 3. Perforation Size Distribution by Group 

Perforation Size 

Wet Ear n 

(%) 

Dry Ear n 

(%) Total n 

Wet Cumul. 

% Dry Cumul. % 

Small (<25%) 6 (10.0%) 8 (13.3%) 14 10.00% 13.30% 

Moderate (26–50%) 8 (13.3%) 5 (8.3%) 13 23.30% 21.70% 

Large (51–75%) 6 (10.0%) 9 (15.0%) 15 33.30% 36.70% 

Subtotal (>75%) 10 (16.7%) 8 (13.3%) 18 50.00% 50.00% 

Total 30 (100%) 30 (100%) 60   
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In the wet ear group, subtotal perforations were most 

prevalent (10, 16.7%), followed by moderate (8, 13.3%) 

and small and large (6, 10.0% each). In the dry ear group, 

large perforations predominated (9, 15.0%), followed by 

small and subtotal (8, 13.3% each) and moderate (5, 

8.3%). Perforation size distribution was broadly 

comparable between the two groups. 

Table 4. Preoperative Hearing Threshold Summary Wet and Dry Ear Groups Combined 

Hearing 

Threshold (dB) Wet Ear n (%) Dry Ear n (%) Total n Cumulative % (Both Groups) 

21–25 dB 7 (23.3%) 5 (16.7%) 12 20.00% 

26–30 dB 3 (10.0%) 12 (40.0%) 15 45.00% 

31–35 dB 5 (16.7%) 9 (30.0%) 14 68.30% 

36–40 dB 10 (33.3%) 5 (16.7%) 15 93.30% 

41–45 dB 12 (40.0%) 4 (13.3%) 16 *see note 

Total 30 (100%) 30 (100%) 60  

Table 5. Postoperative Hearing Gain Comparison Dry Ear vs. Wet Ear (3 Months), Paired t-test 

Hearing Gain 

(dB) Dry Ear n (%) 

Wet Ear n 

(%) Total n Statistical Outcome 

0–5 dB 5 (16.7%) 4 (13.3%) 9  

5–10 dB 12 (40.0%) 13 (43.3%) 25 t = 2.654 

10–15 dB 9 (30.0%) 12 (40.0%) 21 p = 0.058 

15–20 dB 3 (10.0%) 1 (3.3%) 4 Not Significant 

>20 dB 1 (3.3%) 0 (0.0%) 1 (p > 0.05) 

Total 30 (100%) 30 (100%) 60  

Both groups demonstrated clinically meaningful postoperative hearing improvement. The most common hearing gain 

category in both groups was 5–10 dB. The paired t-test yielded a t-value of 2.654 and a p-value of 0.058. Since p = 

0.058 exceeds the threshold of p < 0.05, the difference in postoperative hearing gain between the dry ear and wet ear 

groups was not statistically significant at the 5% level.
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Graph 2: Postoperative Hearing Gain Comparison Dry Ear vs. Wet Ear 

Discussion 

This pre–post comparative study evaluated the 

postoperative hearing outcomes of myringoplasty in 60 

patients with tubotympanic CSOM, stratified by 

preoperative ear discharge status. The key finding was that 

no statistically significant difference was observed in 

hearing gain between the dry ear group and the wet ear 

group at three months postoperatively (t = 2.654, p = 

0.058). 

Interpretation of Findings 

Both groups achieved clinically meaningful hearing 

improvement across multiple gain categories. The 

majority of patients in both groups recorded hearing gains 

between 5 and 15 dB, consistent with the expected 

improvement following successful myringoplasty for 

central TM perforations with intact ossicular chains. 

While the dry ear group demonstrated a marginally higher 

proportion of patients achieving gains greater than 15 dB, 

this difference did not reach statistical significance. The 

p-value of 0.058, though marginally above the threshold 

of 0.05, suggests a trend that warrants investigation in 

larger, adequately powered studies. 

Comparison with Previous Studies 

These findings are consistent with several prospective 

comparative investigations. Shankar, Virk et al. reported 

comparable efficacy of Type I tympanoplasty in dry and 

wet ears, noting that perforation size not discharge status 

was the more influential determinant of outcome, with 

small perforations achieving 100% graft success 

regardless of discharge status. Similarly, Chandrashekar 

and Chandrashekar reported no statistically significant 

difference in hearing improvement between dry and wet 

ear myringoplasties in tubotympanic CSOM, reinforcing 

the position that wet ear status should not be an absolute 

contraindication to surgery. 

In contrast, earlier literature including studies cited by 

Hosny, El-Anwar et al. reported inferior graft success 

rates in actively discharging ears, attributing this to 

contamination of the graft site, impaired wound healing in 

infected mucosa and inflammatory mediator disruption of 

fibrovascular ingrowth. Pothala et al. found that, while 

graft success rates were lower in wet ears, the degree of 

hearing improvement was comparable, a pattern 

consistent with the present findings. Balyan et al. and Hall 

et al. separately confirmed that adjuvant cortical 

mastoidectomy in active ears did not significantly alter 

graft success rates, suggesting that infection control not 

surgical extension is the determinative factor in wet ear 

outcomes. 

Scientific Explanation of Findings 

The physiological basis for comparable outcomes in wet 

and dry ear myringoplasty likely involves two competing 

mechanisms. In dry ears, the favourable milieu absence of 

inflammatory exudate, reduced bacterial colonisation and 

intact mucosal architecture facilitates graft vascularisation 

through angiogenesis and vasculogenesis. In wet ears, 

however, preoperative antibiotic therapy for one week 

substantially reduces bacterial load and suppresses acute 

inflammation, creating a sufficiently receptive middle ear 

Series1, Wet 
ear Male, 18

Series1, Wet 
ear Female, 12 Series1, Dry 

ear Male, 11

Series1, Dry 
ear Female, 19Gender
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environment for graft integration. The role of the 

Eustachian tube a prerequisite for middle ear aeration and 

graft survival was controlled by including only patients 

with patent tubes in both groups, which may partly explain 

the comparable outcomes observed. The use of temporalis 

fascia, a robust and well-vascularised graft material, may 

also have contributed to successful integration 

irrespective of residual discharge. 

Clinical Relevance 

The findings carry important clinical implications. Many 

surgeons continue to defer myringoplasty until the ear has 

been dry for a defined period, a practice that delays 

definitive treatment and subjects’ patients to ongoing 

discharge, hearing impairment and risk of further middle 

ear damage. This study, consistent with recent evidence, 

supports the feasibility of performing myringoplasty in 

select wet ear patients specifically those with 

tubotympanic CSOM and scanty mucoid discharge after 

antibiotic treatment without significantly compromising 

postoperative hearing outcomes. This may reduce the 

cumulative burden of disease and treatment delays, 

particularly in resource-limited settings. 

Generalizability 

The findings of this study may have limited 

generalisability to broader populations. The study was 

conducted at a single tertiary care centre in Tamil Nadu, 

India and participants were restricted to the age range of 

20–50 years with tubotympanic CSOM. Patients with 

unsafe CSOM, sensorineural hearing loss, or significant 

systemic comorbidities were excluded. The results are 

most applicable to similar populations in comparable 

tertiary ENT settings in South India and other developing 

regions with analogous epidemiological and 

socioeconomic profiles. External validity to paediatric 

populations or patients with squamosal CSOM cannot be 

assumed. Multicentre and longer follow-up studies would 

be required to confirm and extend these findings. 

Limitations 

Several limitations of this study must be acknowledged. 

First, the study was conducted at a single centre, limiting 

the generalisability of findings. Second, the sample size of 

60 while adequate for the estimated effect size may have 

been insufficient to detect smaller but clinically 

meaningful differences between groups, as evidenced by 

the p-value of 0.058 approaching but not reaching 

significance. Third, postoperative follow-up was limited 

to three months; longer follow-up is necessary to evaluate 

graft durability and sustained hearing benefit. Fourth, 

graft success rate was not systematically quantified across 

all patients in tabular form in the present report and further 

objective analysis of tympanic membrane integrity 

outcomes is warranted. Fifth, randomisation was not 

performed; participants were allocated based on clinical 

status, introducing potential for selection bias. Finally, the 

study did not assess quality of life outcomes, patient 

satisfaction, or health-economic impact of timing of 

surgery. 

Conclusion 

This pre–post comparative study of 60 patients 

demonstrated that myringoplasty resulted in clinically 

meaningful postoperative hearing improvement in both 

dry ear and wet ear patient groups. The postoperative 

hearing gain did not differ significantly between the two 

groups (t = 2.654, p = 0.058, p > 0.05). These results 

indicate that the presence of scanty ear discharge at the 

time of surgery, following a course of preoperative 

antibiotic therapy, does not significantly compromise 

hearing outcomes of myringoplasty. The binary 

distinction between 'dry' and 'wet' ear as a primary 

determinant of surgical candidacy requires re-evaluation 

in light of accumulating evidence, including the present 

study. 

Recommendations 

Based on the findings of this study, the following 

recommendations are made. Otolaryngologists should 

consider offering myringoplasty to patients with 

tubotympanic CSOM with scanty mucoid discharge after 

appropriate preoperative medical management, rather 

than deferring surgery solely due to ear discharge status. 

A standardised one-week antibiotic regimen guided by 

culture sensitivity should be adopted prior to surgery in 

wet ear patients. Future multicentre prospective 

randomised controlled trials with longer follow-up 

periods and larger sample sizes are needed to definitively 

establish the effect of discharge status on both graft 

success rates and hearing outcomes. Standardised 

reporting of outcome measures, including PTA-defined 

hearing gain thresholds and validated quality of life 

instruments, should be adopted across future studies to 

enable meaningful meta-analytic synthesis. 
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