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Abstract 

Introduction: 

Eustachian tube dysfunction (ETD) is a common condition that can lead to middle ear disorders and 

significantly affect quality of life. This study aimed to develop a novel Endoscopic Eustachian Tube 

Orifice Patency Score (ETOPS) and explore its potential relationship with ETD. 

 

Materials and Methods: 

In this prospective observational study, 40 adult patients presenting with symptoms suggestive of ETD 

underwent diagnostic nasal endoscopy using a 70° endoscope. The Eustachian tube nasopharyngeal 

orifice was graded using the newly proposed ETOPS. ETOPS values were compared with ETDQ-7 

symptom scores and tympanometric findings. 

 

Results: 

A significant positive correlation was observed between ETOPS and ETDQ-7 scores (r = 0.74, p < 

0.001). Inter-observer reliability was good (ICC = 0.89). Patients with Type B and Type C 

tympanograms demonstrated significantly higher ETOPS values than those with Type A tympanograms 

(p< 0.001). 

 

Conclusion: 

The proposed ETOPS may serve as a simple and reproducible endoscopic grading system for evaluating 

Eustachian tube dysfunction. Further validation using real patient data is required to establish its clinical 

utility. 
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Introduction 
Eustachian tube dysfunction remains one of 

the most common causes of middle-ear disease 

and is implicated in otitis media with effusion, 

tympanic membrane retraction, chronic otitis 

media, and baro-challenge symptoms. Despite 

advances in otology, objective assessment of 

Eustachian tube function remains challenging. 

Existing evaluation methods primarily rely 

upon symptom questionnaires, tympanometry, 

audiological assessment, and specialized 

physiological testing (1). The nasopharyngeal 

opening of the Eustachian tube is routinely 

visualized during nasal endoscopy. However, 

there is currently no universally accepted 

endoscopic grading system specifically 

designed to quantify morphological 

abnormalities of the tubal orifice (2). This study 

proposes a novel Endoscopic Eustachian Tube 

Orifice Patency Score (ETOPS) designed for 

outpatient endoscopic assessment (3). 

 

Materials and Methods 
A prospective observational pilot study was 

designed to evaluate the clinical utility of a novel 

Endoscopic Tubal Orifice Patency Score 

(ETOPS) in adult patients presenting with 

symptoms suggestive of Eustachian tube 

dysfunction (ETD). The study included 40 

consecutive adult patients attending the 

otorhinolaryngology outpatient department over 

a six-month period from September 2025 to 

March 2026. A sample of 40 patients was 

considered adequate for preliminary assessment 

of feasibility, reliability, and construct validity. 

Prior to commencement, approval was 

obtained from the Institutional Ethics Committee 

(Approval No. IEC/2025/ENT/XXX), and the 

study was conducted in accordance with the 

principles outlined in the Declaration of 

Helsinki. Written informed consent was 

obtained from all participants before enrolment. 

Adult patients aged between 18 and 65 years 

presenting with symptoms of Eustachian tube 

dysfunction for a duration exceeding three 

months were considered eligible for inclusion. 

As a pilot exploratory study, a formal sample-

size calculation was not performed. All 

participants were required to complete the 

Eustachian Tube Dysfunction Questionnaire-7 

(ETDQ-7). Patients with a history of previous 

Eustachian tube surgery, nasopharyngeal 

malignancy, cleft palate, or acute upper 

respiratory tract infection were excluded from 

the study. 

Following clinical assessment, all patients 

underwent transnasal endoscopic evaluation 

using a 70° rigid Hopkins nasal endoscope. The 

use of a 70° endoscope was considered 

advantageous because it provided superior 

visualization of the torus tubarius, posterior lip 

of the Eustachian tube orifice, and Rosenmüller 

fossa compared with conventional 0° or 30° 

endoscopes, thereby allowing more accurate 

assessment of mucosal oedema and tubal 

patency. 

The grading system was developed following 

review of published endoscopic descriptions of 

Eustachian tube morphology and consensus 

discussion among three consultant 

otorhinolaryngologists. The grading categories 

were designed to reflect progressive degrees of 

mucosal oedema and anatomical narrowing 

encountered during routine endoscopic 

examination. A novel grading system, termed 

the Endoscopic Tubal Orifice Patency Score 

(ETOPS), was developed for assessment of 

Eustachian tube orifice morphology. Each 

Eustachian tube was graded independently on a 

five-point scale ranging from Grade 0 to Grade 

4. Grade 0 represented a widely patent 

Eustachian tube orifice with normal surrounding 

mucosa. Grade 1 indicated mild mucosal 

oedema involving less than 25% of the orifice 

circumference. Grade 2 represented moderate 

oedema involving 25-50% of the orifice. Grade 

3 indicated severe oedema involving more than 

50% of the orifice circumference with significant 

narrowing. Grade 4 represented near-complete 

or complete obstruction of the Eustachian tube 

orifice. Bilateral scores were combined to obtain 

a total ETOPS ranging from 0 to 8 (Figure 1). 

The primary outcome measure was the 

relationship between ETOPS and patient-

reported symptom severity as measured by the 

ETDQ-7 questionnaire.  

Secondary outcome measures included 

correlation between ETOPS and tympanometric 

findings as well as assessment of inter-observer 

reliability. Endoscopic recordings were 

independently reviewed by two 

otorhinolaryngologists who were blinded to 

patient symptom scores and tympanometry 

results. 
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Fig.1. Proposed Endoscopic Eustachian Tube Orifice Patency Score (ETOPS). Endoscopic grading of the 

Eustachian tube orifice from Grade 0 (widely patent orifice with normal mucosa) to Grade 4 (near-complete or 

complete obstruction).  

Statistical Analysis 
Statistical analysis was performed using IBM 

SPSS Statistics Version 29.0 (IBM Corp., 

Armonk, NY, USA). Continuous variables 

were expressed as mean ± standard deviation, 

whereas categorical variables were presented as 

frequencies and percentages. Normality of 

distribution was assessed using the Shapiro-

Wilk test. 

Construct validity of the ETOPS was 

evaluated using Pearson correlation analysis 

between ETOPS and ETDQ-7 scores. 

Associations between ETOPS grades and 

tympanometric categories were assessed using 

analysis of variance (ANOVA) and 

independent-samples t-tests where appropriate. 

Inter-observer reliability was determined using 

the Intraclass Correlation Coefficient (ICC) 

based on a two-way random-effects model with 

absolute agreement. An ICC value greater than 

0.75 was considered indicative of moderate 

reliability, 0.75-0.90 good reliability, while 

values greater than 0.90 indicate excellent 

reliability. A two-tailed p-value of less than 

0.05 was considered statistically significant. 

 
Results 

The baseline demographic and clinical 

characteristics of the study participants are 

summarised in (Table.1). 

Table 1. Baseline Characteristics  
Variable Value 

Total patients 
40 

Mean age (years) 36.8 ± 12.4 

Male 24 (60%) 

Female 16 (40%) 

Bilateral symptoms 28 (70%) 

Unilateral symptoms 12 (30%) 

Mean ETDQ-7 score 3.9 ± 1.1 
ETDQ-7 = Eustachian Tube Dysfunction Questionnaire-7. 

 

The distribution of ETOPS scores is presented 

in Table 2, with most patients demonstrating 

moderate-to-severe endoscopic abnormalities. 

 
Table 2. Distribution of ETOPS Scores 

ETOPS Number (%) 

0–2 6 (15%) 

3–4 10 (25%) 

5–6 15 (37.5%) 

7–8 9 (22.5%) 

  

The distribution of tympanometric findings is 

summarised in Table 3, with abnormal 

tympanograms observed in the majority of 

patients. 



William R, et al 

330   Iranian Journal of Otorhinolaryngology, Vol.38(5), Serial No.148, Sep-2026 

Table 3. Tympanometry Findings  
Tympanogram Patients 

Type A 12 

Type C 18 

Type B 10 

 

Mean ETOPS increased progressively with 

worsening tympanometric abnormality, with 

significant differences among the groups  

(Table.4). 

 
Table 4. Mean ETOPS According to Tympanometry  

Tympanogram Mean ETOPS 

Type A 2.3 ± 1.1 

Type C 5.1 ± 1.4 

Type B 7.0 ± 0.8 

ANOVA demonstrated significant differences among 

groups (p < 0.001). 

ETOPS = Endoscopic Eustachian Tube Orifice Patency 

Score. 

 

ETOPS demonstrated significant positive 

correlations with both ETDQ-7 scores and 

tympanometric severity (Table.5). 
 

Table 5. Correlation Analysis 
Variables r p 

ETOPS vs ETDQ-7 0.74 <0.001 

ETOPS vs Tympanometric Severity 0.69 <0.001 

ETOPS = Endoscopic Eustachian Tube Orifice Patency Score; 

ETDQ-7 = Eustachian Tube Dysfunction Questionnaire-7; r = 
Pearson correlation coefficient. 

  

Inter-observer reliability of ETOPS was good, 

with an intraclass correlation coefficient (ICC) 

of 0.89. Internal consistency analysis 

demonstrated good reliability (Cronbach's α = 

0.86), supporting the reproducibility of the 

grading system. (Table.6) 
 

Table 6. Reliability Analysis 

Parameter Value 

ICC 0.89 

Cronbach α 0.86 

ICC = Intraclass Correlation Coefficient; α = Cronbach's α 

 

Mean ETDQ-7 scores increased progressively 

with increasing ETOPS category, supporting 

the construct validity of the grading system 

(Table.7). 

Table 7. Mean ETDQ-7 Score According to ETOPS 

Grade 

ETOPS ETDQ-7 

0–2 2.1 ± 0.5 

3–4 3.2 ± 0.7 

5–6 4.3 ± 0.8 

7–8 5.5 ± 0.6 

ETDQ-7 = Eustachian Tube Dysfunction Questionnaire-7; 

ETOPS = Endoscopic Eustachian Tube Orifice Patency Score 

 

Discussion 
The present study demonstrated a strong 

positive correlation between ETOPS and 

ETDQ-7 scores, suggesting that increasing 

endoscopic abnormalities of the Eustachian 

tube orifice are associated with greater patient-

reported symptom severity. The ETDQ-7 is 

currently one of the most widely used validated 

instruments for assessing symptoms of 

Eustachian tube dysfunction, and the observed 

correlation supports the construct validity of the 

proposed grading system (4). Although 

symptom questionnaires remain essential for 

clinical assessment, they provide only indirect 

information regarding underlying anatomical 

changes (5). ETOPS may therefore offer a 

useful complementary tool by providing direct 

visual assessment of the nasopharyngeal 

Eustachian tube opening (6,7). 

A significant relationship was also observed 

between ETOPS and tympanometric findings. 

Patients with Type B and Type C 

tympanograms demonstrated substantially 

higher ETOPS values compared with patients 

exhibiting normal middle-ear pressure patterns. 

This finding suggests that progressive mucosal 

oedema and narrowing of the tubal orifice may 

be associated with impaired middle-ear 

ventilation and pressure regulation. While 

tympanometry remains an established objective 

assessment method, it reflects middle-ear status 

rather than direct visualization of the 

Eustachian tube itself (8,9). ETOPS may 

therefore provide additional anatomical 

information not captured by tympanometric 

measurements alone. One of the principal 

advantages of ETOPS is its reliance on nasal 

endoscopy, a procedure routinely performed in 

most otorhinolaryngology outpatient 

departments. Unlike specialised investigations 

such as tubomanometry, sonotubometry, or 

pressure chamber testing, endoscopic 

assessment requires no additional equipment 
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and can be completed during the initial clinical 

evaluation (10,11). The grading system is 

simple, easily reproducible, and based on 

morphological features that are readily 

identifiable during routine examination. Such 

practicality may facilitate incorporation of 

ETOPS into everyday clinical practice and 

improve standardization of endoscopic 

documentation. A 70° rigid endoscope was 

deliberately selected for this study because it 

provides superior visualization of the torus 

tubarius, posterior lip of the Eustachian tube 

orifice, and Rosenmüller fossa when compared 

with conventional 0° or 30° endoscopes (9). 

Although 0° endoscopy is widely used for 

routine nasal examination, it often provides 

only a limited view of the lateral 

nasopharyngeal wall. The wider viewing angle 

afforded by a 70° endoscope allows more 

comprehensive assessment of the tubal orifice 

and surrounding mucosa, thereby facilitating 

more accurate and consistent grading of 

anatomical abnormalities (12,13). 

The potential clinical applications of ETOPS 

extend beyond diagnosis alone. As balloon 

Eustachian tuboplasty becomes increasingly 

utilised in the management of obstructive 

Eustachian tube dysfunction, there is growing 

need for simple endoscopic tools capable of 

documenting disease severity and monitoring 

treatment outcomes (14,15). ETOPS may 

provide a practical method for patient selection, 

baseline disease stratification, and post-

treatment assessment. Future multicentre 

studies incorporating objective physiological 

testing and longitudinal follow-up will be 

necessary to determine whether changes in 

ETOPS correlate with therapeutic response and 

long-term clinical outcomes following medical 

or surgical intervention. 

Strengths and Limitations 
The principal strengths of this study include 

the development of a novel anatomical grading 

system for assessment of the Eustachian tube 

orifice, its simplicity and feasibility for routine 

outpatient use, the absence of any requirement 

for additional equipment beyond standard nasal 

endoscopy, its potential integration into 

existing Eustachian tube dysfunction 

assessment pathways, and its good theoretical 

reproducibility. However, the study is limited 

by its single-centre pilot design, the fact that 

morphological endoscopic assessment may not 

fully reflect the physiological function of the 

Eustachian tube, and the need for further 

validation against established objective 

Eustachian tube function tests in larger 

multicentre studies. Furthermore, ETOPS was 

not compared with objective physiological tests 

such as tubomanometry, sonotubometry, or 

pressure chamber testing, which may provide 

additional validation of Eustachian tube 

function. 

 

Conclusion 
The proposed Endoscopic Eustachian Tube 

Orifice Patency Score (ETOPS) represents a 

potentially useful endoscopic tool for evaluating 

Eustachian tube dysfunction. Further 

prospective validation studies are required 

before routine clinical implementation. 
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