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Abstract 

The primary objective of this research was to investigate whether chronic laryngopharyngeal reflux 
disease contributes to Eustachian tube dysfunction. A prospective observational study was carried out 
on 107 patients with chronic laryngopharyngeal reflux disease admitted to the outpatient department of 
Otorhinolaryngology at Saveetha Medical College and Hospital Chennai from August 2020 to June 
2022.The epidemiological data regarding age, sex, and symptoms were recorded. Laryngopharyngeal 
reflux was diagnosed based on the reflux symptom index (RSI) and rigid video laryngoscopy findings, 
namely, the reflux finding score (RFS).Eustachian tube function was assessed by using impedance 
audiometry. Patients ranged from 18 to 65 years. A total of 37.4% (37 patients) had Type A curves, 
13.1% (17 patients) had Type B curves, 44.9% (47 patients) had Type C curves, 2.8% (5patients) had 
Ad curves, and 1.9% (2 patients) had As type curves on tympanograms. A positive correlation was 
observed between chronic laryngopharyngeal reflux disease and eustachian tube dysfunction on the 
tympanogram. The data collected from this study show that Eustachian tube dysfunction can be 
considered an indicator of the initiation of anti-reflux treatment. Such data are useful for early 
identification and treatment, allowing for more targeted and effective management of patients with 
chronic laryngopharyngeal reflux disease by addressing the underlying cause of dysfunction. 

Keywords: Chronic Laryngopharyngeal Reflux, Eustachian Tube Dysfunction, Tympanogram, 
Impedance Audiometry, Gastro Oesophageal Reflux Disease. 

 
INTRODUCTION 

Laryngopharyngeal reflux disease (LPRD) was first described by von Leden and 
Moore in the 1960s, but it did not come to the forefront of otolaryngology until 
Koufman’s landmark thesis on this subject in 1991[1,2]. Laryngeal abnormalities may 
be caused either by direct injury by acid reflux or damage by a secondary mechanism 
[3-5].  

It has been shown experimentally that a few to three reflux episodes per day can cause 
severe laryngeal mucosal damage and subsequent damage to the nasopharyngeal 
mucosa, leading to Eustachian tube dysfunction due to damage to the cilia [1]. 

The reflux of gastric acid and pepsin into the middle ear and Eustachian tube can 
cause mucosal inflammation, leading to Eustachian tube dysfunction. The symptoms 
include ear fullness, tinnitus or popping discomfort/pain for more than 3 months in 
chronic cases of Eustachian tube dysfunction [6-8]. 

We can hypothesize, with the support of the literature [6-9], that Eustachian tube 
dysfunction and resulting middle ear consequences are related to extra oesophageal 
reflux. 

In this study we aimed to determine whether chronic laryngo pharyngeal reflux disease 
is a contributing factor to Eustachian tube dysfunction. 
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Aim and Objective 

AIM: To determine whether chronic laryngo pharyngeal reflux disease contributes to 
Eustachian tube dysfunction. 

OBJECTIVE: To evaluate eustachian tube status in patients with chronic laryngo 
pharyngeal reflux disease using impedance audiometry. 
 
MATERIALS AND METHODS 

This prospective observational study was conducted in the Department of 
Otorhinolaryngology at Saveetha Medical College and Hospitals Chennai from August 
2020 to June 2022. This study was performed to assess eustachian tube function in 
patients with chronic laryngopharyngeal reflux disease (LPRD). This study was 
approved by the Institutional Review Board and Ethical Committee of Saveetha 
University (SMC/IEC/2020/09/038) and the study was conducted in accordance with 
ethical standards established by the Declaration of Helsinki (2000). All patients were 
informed about the study and written informed consent was obtained prior to 
participation. The sampling method utilized was nonprobability convenience sampling 
.A total of 107 patients were included in this study. Our primary objective was to 
investigate the relationship between Eustachian tube function and LPRD in patients 
with no known nasal pathology. 

The inclusion criterion was as follows: 

 Aged between 18 and 65 years. 

 Patients who experienced symptoms of laryngopharyngeal reflux disease for 
more than 6 weeks with a score greater than 13 on the reflux symptom index 
questionnaire(RSI) and a score greater than 7 on the reflux finding score (RFS) 
determined via endoscopy. 

Exclusion Criteria: 

 Aged younger than 18 years and older than 65 years 

 Patients with previous barotrauma, which causes dysfunction of the eustachian 
tube, tinnitus persisting for more than six months, sensorineural and mixed 
hearing loss, oto-sclerosis, maxillofacial malformations, and middle and inner ear 
malformations. 

 Patients with a history suggestive of allergic rhinitis or nonallergic rhinitis or who 
were chronic smokers. Patients with chronic rhinosinusitis (CRS) according to 
the sinonasal outcome test-22 scoring system were excluded. 

 Patients not willing to participate in the study. 

Research Design: 

All participants aged 18 to 65 years who met the inclusion and exclusion criteria were 
enrolled in the study. . Participants were diagnosed with LPRD based on the reflux 
symptom index (RSI) and rigid video laryngoscopy findings namely, the reflux finding 
score (RFS). A nine-item questionnaire [Table.1] was administered to calculate the 
reflux symptom index (RSI) for the assessment of symptoms in patients with LPRD. 
The scale for each individual item ranged from 0 (no problem) to 5 (worst possible 
problem), with a maximum score of 45.  
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Table 1: Reflux Symptom Index (RSI) Questionnaire [14] 

Symptoms No Minimal Mild Moderate Severe Worst 

Hoarseness or problem with your voice 0 1 2 3 4 5 

Clearing your throat 0 1 2 3 4 5 

Excess throat mucus or post nasal drip 0 1 2 3 4 5 

Difficulty in swallowing food, liquids or pills 0 1 2 3 4 5 

Coughing after you ate or after lying down 0 1 2 3 4 5 

Breathing difficulties or choking episodes 0 1 2 3 4 5 

Troublesome or annoying cough 0 1 2 3 4 5 

Sensations of something sticking or lump in your 
throat 

0 1 2 3 4 5 

Heartburn, chest pain, indigestion or stomach acid 
coming up 

0 1 2 3 4 5 

Video laryngoscopy was performed on the selected patients. A rigid video 
laryngoscope was utilized for visualization of the larynx and pharynx. During video 
laryngoscopy, specific findings associated with laryngo pharyngeal reflux (LPR) were 
meticulously observed and documented systematically according to the reflux finding 
score (RFS) system [Table.2]. 

Table 2: Reflux Finding Score [15] 

Subglottic oedema 0-Absent   2-Present     

Ventricular obliteration   2-Partial     4-Complete 

Erythema/Hyperaemia   2*     4-Complete 

Vocal fold oedema   1-Mild 2-Moderate 3-Severe 4-Polypoidal 

Diffuse laryngeal oedema   1-Mild 2-Moderate 3-Severe 4-Obstructive 

Posterior commissure hypertrophy   1-Mild 2-Moderate 3-Severe 4-Obstructive 

Granuloma/Granulation tissue 0-Absent   2-Present     

Thick endo-laryngeal mucus 0-Absent   2-Present     

*only arytenoids involvement 

The findings included subglottic oedema, ventricular obliteration, erythema / 
hyperaemia, vocal cord oedema, diffuse laryngeal oedema, posterior commissure 
hypertrophy, thick endo-laryngeal mucus and granuloma/granulation tissue. 

A diagnosis of LPRD was made if the RSI was greater than 13 and the laryngoscopic 
findings (RFS) were greater than 7. Eustachian tube function was assessed by using 
impedance audiometry. Limitations of the study was not using the gold standard 
investigation dual probe pH monitoring. 

All the data including patient demographics, RSI scores, video laryngoscopy findings, 
and corresponding RFS grades, were collected, and data tabulation was performed 
using MS Excel. IBM SPSS v26 was used for the statistical analysis. Descriptive 
statistics were used to summarize the distribution of RFS grades and their correlation 
with RSI scores. 
 
RESULTS 

There were 107 patients in the 18 to 65year-old age group, with a mean age of 
39±11.3years, who were divided into groups of patients aged 18-30 years, 31-40 
years, 41-50 years and more than 50 years [Table.1]. 
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Table 1: Distribution of Patients According to Age 

Age in years Frequency Percentages 

18-30 years 34 32% 

31-40 years 36 34% 

41-50 years 23 21% 

>50 years 14 13% 

Total 107 100% 

Most of the patients included in the study were individuals aged 31 to 40 years 34% 
(36 patients), and fewest included individuals aged more than 50 years 13% (14 
patients) [Fig.1]. 

 

Figure 1:  Pie Chart Showing the Distribution of Patients According to Age 

The majority of the patients who presented with symptoms of laryngopharyngeal reflux 
disease were male 52% (56 patients), and 48% (51 patients) were female [Fig.2]. 

 

Figure 2: Pie Chart Showing the Distribution of Patients According to Sex 

In this study the reflux symptom indices of 54% of patients had changes in voice, 88% 
of patients had throat clearing, 87% of patients complained of excessive throat mucus, 
67% had difficulty swallowing, 76% had cough after eating or lying down, 10% had 
breathing difficulty or choking episodes, 46% had an annoying cough, 94% had a lump 
sensation in the throat, and almost all the patients had symptoms of heartburns or 
indigestion [Fig.3]. 
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Figure 3: Clustered Column Chart Showing the Distribution of Patients based 
on Symptoms Experienced as per the Reflux Symptom Score 

According to the reflux finding score, 2% of the patients had subglottic edema, 61% 
had ventricular obliteration, 89% had erythema/hyperemia, 60% had mild vocal cord 
edema, 59% had diffuse laryngeal edema, 73% had mild posterior commissure 
hypertrophy, 76% had thick endolaryngeal mucus, and no patients had 
granuloma/granulation tissue on video laryngoscopy. 

Eustachian tube dysfunction was measured by using impedance audiometry in this 
study 37.4% (37 patients) had Type A curves, 13.1% (17 patients) had Type B curves, 
44.9% (47 patients) had Type C curves, 2.8% (5 patients) had Ad curves, and 1.9% 
(2 patients) had As type curves on tympanograms [Fig.4]. 

 

Figure 4: Pie Chart Showing the Distribution According to Impedance 
Audiometry Findings 

The gender distribution of the impedance audiometry data showed that 54.9% (28 
female patients) and 44.6% (25 male patients) of the patients had type A curves on 
the tympanogram. A total of 11.8% (6 female patients) and 14.3% (8 male patients) 
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had type B curves on tympanograms. A total of 31.4% (16 female patients) and 37.5% 
(21 male patients) of patients had type C curves on tympanograms. 

A total of 29.4% (10 patients) were younger than 30 years, 40% (20 patients) were 
between the ages of 31 and 45 years, and 30.4% (7 patients) were older than 45 years 
and had type C curves on tympanograms. Chi square test value in accordance with 
the age of the patients is <0.05.Hence our study showed a positive correlation between 
LPRD and Eustachian tube dysfunction on tympanogram. 
 
DISCUSSION 

The eustachian tube is a ventilation passage connecting the middle ear cavity to the 
nasopharynx that adjusts middle ear pressure, ventilation and drainage [10]. 
Eustachian tube dysfunction is attributed to a number of etiological factors. Eustachian 
tube obstruction is not just a cause of LPRD, in contrast, LPR can also cause 
Eustachian tube dysfunction because reflux material from the stomach can reach the 
nasopharynx and into the Eustachian tubes, thereby blocking the tubes directly or 
causing inflammation and adhesion and collapse. On analysing the confounding 
factors, the chi-square test values in accordance with exposure to the risk factors 
affecting Eustachian tube function were as follows, 0.486 for smoking, with a standard 
deviation of 4.309±0.718,0.343 for alcohol, with a standard deviation of 4.318±0.776, 
0.781 for tobacco chewing, with a standard deviation of 3.925±1.014,0.897 for caffeine 
intake, with a standard deviation of 3.934±0.402 and 0.716 for fast food and spicy food 
intake, with a standard deviation of 3.872±0.548. The most common risk factor these 
patients were caffeine intake followed by alcohol consumption followed by smoking. 

Magliulo et al showed that impaired mucociliary clearance due to LPRD can itself be 
a causative factor for eustachian tube dysfunction in these patients [11]. In our study, 
we used impedance audiometry to observe ET dysfunction in patients with symptoms 
of LPRD. Our study revealed that 37.4% (37 patients) of patients had TypeA curves, 
13.1% (17 patients) had Type B curves, 44.9% (47 patients) had Type C curves, 2.8% 
(5 patients) had Ad curves, and 1.9% (2 patients) had As type curves on 
tympanograms. Hence our study revealed a positive correlation between chronic 
LPRD and ET dysfunction on tympanography, as there could be various other factors 
affecting the Eustachian tube in an individual. The study had some limitations that 
need to be addressed. First, no further confirmatory research has explored the effect 
of antireflux therapies on improving ET function. The use of diagnostic gold standard 
investigation multiprobe oesophageal pH monitoring could have been used to prove 
its relation to the reflux symptom index [12, 13]. 
 
CONCLUSION 

In summary, this study evaluated patients with chronic laryngopharyngeal reflux 
disease to assess Eustachian tube dysfunction. Significant results were obtained in 
these patients in regard to Eustachian tube dysfunction. The parameters studied were 
affected in both sexes and predominantly in the male working class age group.  
Certain lifestyle habits are considered to be risk factors for laryngopharyngeal reflux 
disease. The duration of exposure can be proportional to the severity of disease. 
Hence eustachian tube dysfunction can be considered an indicator for antireflux 
treatment. 
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