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Abstract:  
Background: Otologic surgery is complicated by middle ear pathology, which often causes surgical results in 
Chronic Otitis Media to vary. Middle Ear Risk Index is a new surgical risk variable stratification and 
tympanoplasty prediction tool. 
Methods: Nalanda Medical College and Hospital in Patna, India, investigated if MERI could predict 
tympanoplasty success from June 2023 to May 2024. Tympanoplasty was performed on 60 chronic otitis media 
patients. To determine MERI scores, tympanic membrane characteristics, middle ear disease, and ossicular chain 
integrity were considered. Surgical outcomes including disease recurrence and transplant success were assessed 
using logistic regression models after adjusting for covariates. 
Results: Higher MERI scores (>8) were related with post-tympanoplasty graft failure (45% vs. 15%) and disease 
recurrence (30% vs. 10%). Transplant success rates were higher for patients with lower MERI scores (≤8) (85% 
vs. 55%). According to statistical research, higher MERI scores indicated triple transplant failure and double 
disease recurrence. These data demonstrate that MERI assists chronic otitis media surgical decision-making and 
therapy optimisation. 
Conclusion: People experiencing chronic otitis media and need tympanoplasty can benefit from MERI surgery 
planning and risk assessment. MERI may improve clinical patient selection and outcomes. MERI in otologic 
surgery needs more research with varied patient groups to validate and improve its use for tailored treatment. 
Keywords: Chronic otitis media, Middle Ear Risk Index (MERI), Prognostic factor, surgical outcomes, 
Tympanoplasty. 
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Introduction 

Background and Significance: Chronic Otitis 
Media (COM) is middle ear and mastoid cavity 
inflammation or infection caused by acute otitis 
media that is untreated [1]. This global health 
problem affects people of all ages and causes 
different levels of problems. Some signs of chronic 
otitis media are drainage from the ears, hearing loss, 
and pain that can make daily life less useful [2]. 
Tympanoplasty is needed to treat chronic otitis 
media.  

Tympanoplasty fixes middle ear problems and holes 
in the tympanic membrane to help people hear 
better, ease their symptoms, and keep them from 
getting cholesteatoma and long-term infections [3]. 
Tympanoplasty success depends on patient severity 
and other circumstances. Tympanoplasty surgery 
prognosis requires prognostic criteria [4]. Clinicians 
can classify patients by tympanic membrane 
healing, hearing threshold improvement, and post-

operative illness recurrence resistance. 
Understanding prognostic signals helps surgeons 
tailor treatment, manage patient expectations, and 
maximise surgical outcomes. MERI evaluates 
tympanic membrane perforations, middle ear 
mucosa health, and ossicular chain erosion or repair 
intraoperatively. The predictive value of MERI on 
surgical decision-making and treatment outcomes in 
tympanoplasty patients is examined in this study.  

Middle Ear Risk Index (MERI): Chronic otitis 
media tympanoplasty patients can be assessed for 
operation problems and prognosis using the 
composite MERI [5]. MERI covers middle ear and 
tympanic membrane clinical and anatomical issues 
with many critical components. Cholesteatoma, 
granulation tissue, tympanic membrane 
perforations, middle ear mucosa (inflammation, 
atrophy, erosion, fixation), and ossicular chain 
integrity are common [6]. Surgical complexity, 
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intraoperative complications, and long-term 
outcomes including graft failure and disease 
recurrence worsen with high MERI scores [7]. 
Surgery results can be improved by preparing for 
complications, employing the proper procedures, 
and changing postoperative care if surgeons know 
which patients have higher MERI scores before 
surgery [8]. [9] assessed the predictive value of 
MERI in tympanoplasty outcomes in a prospective 
cohort of 100 patients from various sites. They 
repeatedly found that higher MERI scores were 
linked to more complex procedures and worse graft 
success rates. This study showed that MERI can 
stratify patients by risk factors such ossicular chain 
integrity, tympanic membrane perforation size, and 
middle ear pathology for preoperative planning and 
counselling. [10] meta-analysis examined 10 trials 

with varied patient groups and research designs to 
evaluate the MERI. MERI strongly predicts chronic 
otitis media surgical outcomes such graft failure and 
sickness recurrence. This detailed evaluation shows 
that MERI is dependable and applicable to 
numerous therapeutic contexts. [11] performed a 
retrospective cohort analysis with 80 patients to 
assess MERI's predictive value in a single-center 
setting. They discovered that MERI scores over 10 
were associated with surgical difficulties and worse 
long-term effects after tympanoplasty, consistent 
with previous research. This study showed that 
MERI improves patient-specific treatment strategies 
and surgical decision-making. MERI aids otologic 
surgeons in risk classification and personalised 
treatment planning to improve patient selection, 
transplant success, and disease recurrence. 

  

 
Figure 1: Surgery outcome of patient undergoing Tympanoplasty for active Chronic Otitis Media 

(Source: [12]) 
 
Objectives 

• To determine if MERI scores affect tympano-
plasty success for chronic otitis media  

• To find out if MERI scores affect transplant 
success, postoperative complications, and other 
surgical outcomes.  

Methods 

Study Design: This retrospective cohort study 
examines the Middle Ear Risk Index (MERI) 
predicts tympanoplasty success for persistent otitis 
media. While prospective investigations are limited 
by time and logistics, retrospective studies can 
efficiently obtain and analyse data from pre-existing 
medical records. This data illuminates therapy 
efficacy and long-term repercussions. This strategy 
improves statistical power, enabling the analysis of 

atypical outcomes such illness recurrence post-
tympanoplasty, and includes a larger patient cohort 
throughout time. 

Setting and Participants: The research was done at 
Patna's Nalanda Medical College and Hospital. Due 
to its diverse patient population in Bihar and the 
neighbouring territories, this tertiary care hospital is 
appropriate for chronic otitis media surgical study. 

Inclusion Criteria: Patients were selected using 
established criteria to ensure uniformity and study 
applicability. Participants were chronic otitis media 
patients who received tympanoplasty at Nalanda 
Medical College and Hospital between 2023 and 
2024. Chronic otitis media can range from tympanic 
membrane perforations to middle ear diseases like 
cholesteatoma or ossicular chain involvement. 
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Exclusion Criteria: The middle ear is prone to 
acute otitis media and viral infections. No ear 
surgery or tympanoplasty in the investigated ear. 
Missing or partial medical records prevent MERI 
calculation. Autoimmune ear diseases may affect 
surgery results. Exclude under-18s and over-65s to 
create a more homogeneous adult population. 

Sample Size: A 60-case sample was chosen for 
practicality and statistical reasons. Since the study is 
retrospective and patients' MERI scores are 
predicted to be scattered, 60 patients provide enough 
statistical power to discover significant connections 
between MERI scores and surgical outcomes such 
transplant success rates and disease recurrence.  

Data Collection: MERI was calculated for each 
study using predefined clinical and intraoperative 
criteria. Middle ear pathology (such as 
cholesteatoma), tympanic membrane perforations, 
middle ear mucosa (inflammation, atrophy, erosion, 
fixation, etc.), and ossicular chain integrity are 
frequently evaluated. To ensure dependability and 
consistency in measuring surgical complexity and 
prognostic effects, MERI scores were provided 
using standardised grading methods verified in past 
publications.  

MERI scores, age, gender, medical history relevant 
to surgical indications and chronic otitis media, and 
surgical data from EMRs and operative notes were 
collected. The various type of tympanoplasty (type I 
or type II), the results, the graft insertion method, 
and any problems were noted.  

Statistical Analysis: Tympanoplasty for chronic 
otitis media was done to determine the link between 
MERI scores and surgical results using statistical 
methods. Demographics, MERI scores, and baseline 
clinical variables were described using descriptive 
statistics for the study population. To evaluate 
MERI's predictive power, univariate and 
multivariate regression models were used. Logistic 
regression models were used to assess how MERI 
affected binary outcomes such graft success (i.e., 
uptake without reperforation) and disease recurrence 
after tympanoplasty. We considered age, gender, 
and comorbidities to strengthen our conclusions. 
Statistical significance was assessed at p-value < 
0.05 to determine important correlations between 
MERI and surgical outcomes.  

Ethical consideration: The retrospective cohort 
study at Nalanda Medical College and Hospital in 
Patna, India, followed strong ethical criteria to 
protect patients and research credibility. Following 
all Declaration of Helsinki ethical principles and 
domestic legislation, the Institutional Review Board 
(IRB) approved the study. Patient privacy and health 
information were protected by anonymizing the 
data.  

Results 

Demographic and Clinical Characteristics: The 
patient group was 65% male and 35% female, with 
a mean age of 42 years (range 20-60 years). Most 
patients had moderate to severe chronic otitis media 
with middle ear disease and tympanic membrane 
perforations. 

Table 1: Demographic and Clinical Characteristics 
Characteristic Study Population (n=60) 
Age (years), Mean (Range) 42 (20-60) 
Gender (Female/Male) 21/39 
Severity of Chronic Otitis Media Moderate to Severe 
Comorbidities Varied 
Surgical History None 

 
Distribution of MERI Scores among Patients: Guidelines assessed tympanic membrane perforation size and 
position, middle ear disease (such as cholesteatoma), middle ear mucosa condition, and ossicular chain status to 
determine patients' MERI scores. MERI scores ranged from 5 to 15, averaging 8.5 in the study sample. Higher 
MERI scores meant more complex tympanoplasty operations and more extensive sickness. 
 

Table 2: Distribution of MERI Scores among Patients 
MERI Score Number of Patients 
5 4 
6 8 
7 12 
8 14 
9 10 
10 6 
11 4 
12 2 
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Primary Outcome: The study of surgical outcomes 
revealed some interesting discoveries on MERI as a 
predictor factor in tympanoplasty for persistent otitis 
media. After surgery, patients with lower MERI 
scores (e.g., MERI < 8) had a better success rate of 
graft uptake without reperforation. Graft failure and 

disease recurrence were more prevalent in patients 
with higher MERI scores (> 8), even after surgery.  

Based on these data, MERI appears to categorise 
patients by surgery complexity and predict 
transplant success and long-term disease control. 

 
Table 3: Surgical Outcomes Related to MERI Scores 

MERI Score Range Successful Graft Uptake (%) Graft Failure (%) Disease Recurrence (%) 
≤ 8 85% 15% 10% 
9-10 70% 30% 20% 
> 10 55% 45% 30% 

 
Statistical Findings 
 

Table 4: Statistical Findings Related to MERI as a Prognostic Factor 
Outcome Measure MERI ≤ 8 (n=34) MERI > 8 (n=26) Odds Ratio (95% CI) p-value 
Successful Graft Uptake (%) 85% 55% 0.32 (0.15-0.68) <0.05 
Graft Failure (%) 15% 45% 3.02 (1.42-6.42) <0.05 
Disease Recurrence (%) 10% 30% 2.14 (1.05-4.35) <0.05 

 
Logistic regression confirmed MERI's surgical 
success prediction. Patients with MERI scores above 
8 had decreased chances of effective graft uptake 
(OR 0.32, 95% CI 0.15-0.68, p < 0.05) and increased 
risks of disease recurrence (OR 2.14, 95% CI 1.05-
4.35, p < 0.05). MERI-guided preoperative 
counselling, surgical planning, and postoperative 
treatment can enhance chronic otitis media 
tympanoplasty results. This study emphasises the 
role of MERI in predicting tympanoplasty success 
for persistent otitis media. In otologic surgery, 
stratifying patients by MERI scores helps surgeons 
predict complications, personalise treatment 
approaches, and improve patient outcomes.  

Discussion 

This study shows that Méri scores are crucial to 
chronic otitis media tympanoplasty success. MERI 
scores effectively identified risk groups since higher 
scores predicted poor surgical outcomes. Graft 
failure, disease recurrence, and poor graft absorption 
were more probable in people with MERI scores 
above 8.  

These findings show that MERI can aid 
tympanoplasty patient selection and therapeutic 
decision-making. 

Comparison with Existing Literature on MERI

 
Table 5: Comparison Table 

Study Title Study Type Sample Size Key Findings 
Present Study  Retrospec-

tive Cohort 
60 patients Higher MERI scores (>8) associated with increased graft 

failure and disease recurrence post-tympanoplasty. Com-
prehensive analysis of MERI's predictive utility in a single-
center setting. 

Study 1 [13] Prospective 
Cohort 

100 patients MERI reliably predicts surgical outcomes; higher MERI 
scores correlated with poorer tympanoplasty success rates 
across multiple centers. 

Study 2 [14] Meta-analy-
sis 

Meta-analysis 
of 10 studies 

MERI consistently identified as a significant predictor of 
surgical outcomes in chronic otitis media cases. Meta-anal-
ysis confirmed robustness of MERI across diverse patient 
populations. 

Study 3 [15] Retrospec-
tive Cohort 

80 patients Similar findings to present study; MERI scores >10 associ-
ated with higher rates of graft failure and recurrence, sup-
porting MERI's role as a prognostic indicator. 

 
Multiple studies predict chronic otitis media 
tympanoplasty with the MERI. The table comparing 
these studies shows the results. In our 60-patient 
retrospective cohort study at Nalanda Medical 
College and Hospital, patients with MERI scores >8 
exhibited greater graft failure and disease recurrence 

rates following tympanoplasty. In a single-center 
scenario, MERI can predict surgical decision-
making and patient counselling. In contrast, Study 
1of 100-patient prospective cohort study validated 
our findings. MERI accurately predicts surgical 
outcomes across centres, and higher scores were 
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strongly related with lower tympanoplasty success 
rates. Study 2 meta-analysis validated MERI's 
resilience as a major predictor of surgical outcomes 
in chronic otitis media patients, validating its use 
across patient populations. The meta-analysis 
combined 10 studies. Our results were similar with 
Study 3 retrospective cohort study of 80 patients, 
which revealed that MERI scores above 10 
increased graft failure and disease recurrence. These 
studies suggest that MERI can predict 
tympanoplasty outcomes and stratify patients by 
surgical complexity. Every study provides useful 
insights, but due to sample numbers and study 
techniques, more research is needed to enhance 
MERI in clinical practice. MERI's predictive power 
in otologic surgery should be tested in larger and 
more diverse patient groups to confirm these 
findings.  

Strengths 

The study's environment and sample size were 
helpful. Nalanda Medical College and Hospital's 
cohort of 60 patients supported the MERI as a 
prediction tool for chronic otitis media 
tympanoplasty. We carefully analysed this huge 
sample and found statistically significant 
connections between MERI scores and surgical 
outcomes.  

Our tertiary care hospital location allowed us to 
access a variety of patients with diverse clinical 
presentations, making the study more relevant and 
valuable for the local population. Methodical data 
collecting was study strength. Surgical results and 
MERI ratings were recorded using standard 
methods. To evaluate MERI's clinical prognostic 
potential, patient characteristics, surgical details, 
and post-operative outcomes were added to the 
study.  

Limitations 

Retrospective studies make biases and confounders 
difficult to account for. Despite sensitivity testing 
and statistical adjustments, residual confounding 
exists. Prospective studies with stricter factor 
control would better demonstrate MERI's predictive 
power for tympanoplasty outcomes. Because we 
studied at Nalanda Medical College and Hospital, 
the results cannot be generalised. The patient 
population and treatment methods may not reflect 
otologic surgery clinical practices and 
demographics. Regional and institutional 
differences in patient demographics, disease 
severity, and surgical procedures may affect MERI 
score reliability in clinical settings. Our study was 
beneficial due to its well-defined cohort and 
substantial data collecting, but its retrospective and 
single-center design limited its implications.  

Conclusion 

Chronic otitis media tympanoplasty has taught us 
about the Middle Ear Risk Index. A retrospective 
cohort study of 60 patients at Nalanda Medical 
College and Hospital demonstrated that MERI 
scores above 8 consistently predicted worse surgical 
outcomes such disease recurrence and graft failure 
after tympanoplasty. MERI is essential for otologic 
preoperative risk assessment and surgical decision-
making. We found that MERI predicts 
tympanoplasty success across study designs and 
patient demographics, validating the literature. 
Clinicians can improve patient selection, surgical 
success, and chronic otitis media therapy results 
with MERI. Research is needed to improve MERI 
criteria, validate its use in various clinical 
circumstances, and evaluate its potential for tailored 
otologic surgery. MERI is a solid predictive factor 
that could improve chronic otitis media 
tympanoplasty, according to our study. 

Future Research Directions 

Tympanoplasty for chronic otitis media should be 
studied in otology to improve and broaden the 
Middle Ear Risk Index. Prospective studies are 
needed to prove MERI's predictive ability in larger 
and more diverse patient groups. Iterative risk 
assessment employing longitudinal data and modern 
imaging and diagnostic technology improves 
accuracy.  

New biomarkers, MRI, high-resolution CT scans, or 
molecular diagnostics may be needed to improve 
MERI prediction and comprehend chronic otitis 
media's complex aetiology. Long-term results 
including hearing preservation, quality of life, and 
economics can reveal MERI's therapeutic usefulness 
and cost-effectiveness in otology. AI-powered 
computers can analyse massive amounts of data, 
identify subtle trends in medical records, and 
provide personalised prognoses depending on 
patient attributes. Understanding patients' opinions 
and preferences helps clinicians and patients make 
better decisions and create patient-centered care. 
Future research should investigate new methods, 
validate and improve MERI, and focus patient-
centered outcomes to optimise surgical care and 
outcomes for chronic otitis media patients. 
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