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Abstract: The main goal of our scientific study is to determine the particular characteristics of the
endoscopic image of the otorhinolaryngologic pathology of nasopharynx, which is called chronic
rhinosinusitis in association with gastroesophageal acid reflux disease. Background/Objectives: to
identify a specific features in the endoscopic picture of chronic rhinosinusitis associated with acid
gastroesophageal reflux disease symptoms. Methods: there were selected 521 adult patients, from this
sample as a main group we have selected only 95 patients with the highest scores on the Reflux
Symptom Index (RSI) (>20) and Reflux Symptom Score-12 (RSS-12) (>130) questionnaires. As a control
group we have selected 41 adult patients only with chronic rhinosinusitis and 10 healthy patients.
Results: there were significant changes in the nasopharyngeal mucosa. Increased vascularity of the
nasopharyngeal mucosa was noted in 91 patients (95,7%). Hypertrophy of the nasopharyngeal
mucosa was found in 83 patients (87,4%). In 77 (81,1%) patients, mucus was found in the
nasopharynx with different characteristics of color and consistency, and no mucus or other
secretions were found in the middle nasal passages in these patients. In 62 patients (65,3%)
asymmetric hypertrophy of the mucosa of the oropharynx was noted. Conclusions: the presence of
specific features of the endoscopic picture of the nose and nasopharynx of patients with chronic
rhinosinusitis associated with gastroesophageal disease symptoms and proposed a method for
assessing the degree of influence of gastroesophageal reflux disease on the mucosal layer of the nose
and nasopharynx. The possible influence of symptoms of gastro-oesophageal reflux disease on the
course and severity of clinical manifestations of exacerbations of chronic rhinosinusitis needs
further investigation.

Keywords: Chronic rhinosinusitis in adults; endoscopic picture; gastroesophageal reflux disease
symptoms; laryngopharyngeal reflux; rhinosinusitis; nasopharyngeal reflux; the Reflux Symptom
Index (RSI); the Reflux Symptom Score (RSS)

1. Introduction

Adult chronic rhinosinusitis is an inflammation of the mucosal layer of the nose and paranasal
sinuses, which is characterized by two or more symptoms, one of which must be either nasal
congestion or nasal discharge (anterior or posterior): also presence or absence of facial pain and/or
pressure, as well as the presence or absence of decreased or loss of sense of smell for 12 weeks or
more and either- endoscopic signs, such as nasal polyps, and/or mucopurulent discharge
predominantly from the middle nasal passage and/or swelling/obstruction of the mucosa
predominantly of the middle nasal passage and/or- CT changes: mucosal changes in the osteomata
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complex and/or sinuses [1]. Numerous factors are known to cause and make cases of chronic
rhinosinusitis refractory to optimized treatment, including genotypic or phenotypic mucosal
changes, scarring and synechiae, allergies, smoking, and gastroesophageal acid reflux [2]. The current
definition of actionable gastroesophageal reflux disease requires convincing evidence of reflux-
related pathology by endoscopy and/or monitoring for abnormal reflux (using the Lyon Consensus
thresholds) in the presence of compatible bothersome symptoms. Typical bothersome symptoms
alone may be sufficient for antisecretory drug trials, but for all other symptom categories and in
patients who do not respond to proton pump inhibitors (PPIs), preliminary esophageal testing is
recommended before invasive treatment of gastroesophageal reflux disease or before long-term
medical treatment [3]. Changes in the laryngeal mucosal layer under the influence of
laryngopharyngeal reflux were first described and systematized in 2001 by Belafsky et al [4]. In 2020,
Lechien et al. supplemented the endoscopic picture of the larynx under the influence of
laryngopharyngeal reflux by describing changes on the pharyngeal side [5]. In 2022, Zelenik et al.
identified a relationship between hypertrophy of the Inferior Turbinate and extraesophageal reflux
[6]. The aim of our study is to determine the characteristics of the endoscopic picture of the nose and
nasopharynx in chronic rhinosinusitis associated with symptoms of gastroesophageal acid reflux
disease. We aim to identify any abnormalities in the endoscopic picture of chronic rhinosinusitis
associated with symptoms of acid gastroesophageal reflux disease. We believe this will lead to more
effective management of this group of patients, which may reduce the frequency of chronic
rhinosinusitis exacerbations and significantly affect the duration of chronic rhinosinusitis
exacerbations.

2. Materials and Methods

2.1. Patient and Setting

A total of 521 adult patients with chronic rhinosinusitis were examined and treated at the
University Medical Center Corporative Fund (UMC CF) and the multidisciplinary hospital #1 in
Astana (Kazakhstan). The patients met the clinical definition of chronic rhinosinusitis, with
symptoms that is caused by inflammatory process in the nose and paranasal sinuses mucosa; clinical
symptoms include nasal congestion, nasal discharge and/or facial pain/pressure, +decreased or loss
of sense of smell lasting more than 12 weeks and documentation of chronic rhinosinusitis by
computed tomography (CT) results, endoscopic images. All patients were examined by us and
provided endoscopic diagnostic method in the remission period of chronic rhinosinusitis and before
starting the anti-reflux treatment of gastroesophageal reflux disease. Confirmation of
gastroesophageal reflux disease symptoms identified by endoscopic diagnostic method in all
patients. Standardized questionnaires were used to question all patients with confirmed chronic
rhinosinusitis and gastroesophageal reflux disease symptoms. To determine the regularity of the
changes in the nasal and nasopharyngeal mucosa, we have selected patients with the highest scores
on the Reflux Symptom Index (RSI) (>20) and Reflux Symptom Score-12 (RSS-12) (>130)
questionnaires, as well as patients with smoking, active seasonal allergies or asthma, history of
laryngeal cancer, pregnant women were excluded, which allowed us to obtain the final group of 95
patients. The study's control group comprised 41 patients with chronic rhinosinusitis but without
gastroesophageal reflux disease symptoms, as well as 10 patients without any signs of chronic
rhinosinusitis or gastroesophageal reflux disease symptoms.

2.2. Standardized Questionnaires.

The Reflux Symptom Index (RSI), a 9-item self-administered questionnaire developed by
Belafsky et al (2002), was used to document the presence and degree of symptoms of
laryngopharyngeal reflux. The maximum score on the RSI is 45 [7].

The Reflux Symptom Score (RSS) is a 12-item self-administered tool used to diagnose and
monitor laryngopharyngeal reflux (LPR) and its impact on quality of life. The maximum score is 300

[8].
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A flexible endoscope was used to perform an endoscopy of the nasal cavity and nasopharynx.
The condition of the lower nasal turbinate, were assessed according to the Camacho classification
[9,10], Grades 1 to 4: grade 1 - 0%—25% of total airway space, grade 2 - 26%-50% of total airway space,
grade 3 - 51%-75% of total airway Space, grade 4 - 76%-100% of total airway space, as well as the
condition of the nasopharyngeal mucosa and the Eustachian tube junction.

3. Results

We have provided below the data structure by gender, where the total number of patients is 146.
Of these, 75 are male and 71 are female. Also divided them into 3 groups: the main group of 95
patients are selected patients with the highest scores on the Reflux Symptom Index (RSI) (>20) and
Reflux Symptom Score-12 (RSS-12) (>130) questionnaires with chronic rhinosinusitis in clinical
remission and associated with symptoms of gastroesophageal reflux disease, control-1 with the
presence of chronic rhinosinusitis in clinical remission, but with no evidence of gastroesophageal
reflux disease (GERD) , control-2, a group of healthy patients with no signs of chronic rhinosinusitis
and no symptoms of gastroesophageal reflux disease. (Table 1). Additionally, age, RSS-12, and RSI
data by 3 groups: primary, control-1, control-2 (Table 2). The last table presents statistical data on
gender, race, and groups (Table 3).

Table 1. Data structure by gender.

Group
main Control 1 Control 2
Male (n=75) 46 23 6
% in group 48.4 56.1 60
Female (n=71) 49 18 4
% in group 51.6 43.9 40

Table 2. Descriptive data on age, RSS-12 and RSI by group.

Main Control 1 Control 2
Mean CI Mean CI Mean CI
Age 48.9 2.8 36.8 3.2 32.5 4.0
RSS-12 29.0 1.2 9.8 0.8 7.6 14
RSI 186.8 74 14.5 14 14.0 1.8

Table 3. Descriptive data on age, RSS-12 and RSI by group.

Age RSS5-12  p-value! RSI

Middle P T Middle Middle P Value

sex Male 4323 (CI329) 0252 22.36(CI2.60) 0.641 12539 (CI21.47) 0.828
Female 45.65 (CI3.11) 21.87 (CI 2.34) 127 .76 (C1 19.32)

Race M 4475(CI277) 0809 22.80(CI2.21) 0.075 128.07 (CI18.14) 0.099
E 4349 (CI3.89) 20.39 (CI 2.56) 122.63 (CI 22.15)

Group  main 48.94(CI277) 0.000° 2896 (CI1.20) 0.000> 186.76 (CI7.40) 0.0002
Control 1 36.78 (CI 3.19) 9.83 (CI1 0.82) 14.46 (CI 1.42)
Control 2 32.50 (CI 3.99) 7.60 (CI 1.44) 14.00 (CI 1.85)

! Mann-Whitney U test for independent groups. 2 Kraskal-Wallis criterion for independent groups.

During endoscopic examination of the nose and nasopharynx, we identified changes in the
mucosa of the posterior parts of the nasal cavity, particularly in the posterior end of the inferior nasal
concha on one side in patients with chronic rhinosinusitis associated with GERD. Furthermore, a
notable disparity in the condition of the nasal cavity mucosa was observed between the anterior and
posterior parts of the nasal cavity. In the anterior parts, the mucosa may remain unchanged or show
grade 1 hypertrophy according to the Camacho classification. Anterior dry rhinitis with crusts is a

d0i:10.20944/preprints202405.0204.v1
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common occurrence. Moving to the posterior parts of the nasal cavity, severe edema, asymmetrical
hypertrophy of the posterior ends of the lower nasal bones, and abundant mucus are observed. Nasal
edema was found two blinded raters in 75 patients (78,9%) (Figure 1A). However, it is difficult to
identify these findings as a specific feature of chronic rhinosinusitis associated with gastroesophageal
disease in adults. In comparison with the control groups, this symptom was observed in the main
group, such as pronounced swelling of the nasal mucosa. While no such reactive nasal oedema was
observed in control group 1, hypertrophic changes without active nasal edema were observed in the
remission period. In control group 2, there were no changes in the nasal mucosa because the patients
in this group do not have chronic rhinosinusitis or gastroesophageal reflux disease.

Significant changes were observed in the nasopharyngeal mucosal layer. Increased vascularity
of the nasopharyngeal mucosal layer was noted in 91 patients (95,7%) (Figure 1B,C). The underlying
pathogenetic mechanism of this vascular pattern is not known yet. But we suggest that this was
caused by thinning of mucosal layer under the effect of reflux content. Hypertrophy of the
nasopharyngeal mucosal layer was found in 83 patients (87,4%) (Figure 1D). In 77 (81,1%) patients,
mucus was found in the nasopharynx with different characteristics of color and consistency (Figure
1E), and no mucus or other secretions were found in the middle nasal passages in these patients.
Color of mucus was verified from transparent to the pronounced green color. Consistency of the
mucus was viscous, which is characterized by thick, hard to remove mucosal discharge. In 62 patients
(65,3%) asymmetric hypertrophy of the mucosa of the oropharynx was noted (Figure 1F). The more
pronounced lesion of one half of the nose and nasopharynx was associated with a preference for
falling asleep and sleeping on the right side or left side. For this reason we can suggest that this
hypertrophic changes in the nose and nasopharynx was caused under the effect of acidic reflux

content.

E

Figure 2. Endoscopic findings.

By analyzing all the obtained data we came to conclusion that in chronic rhinosinusitis
associated with gastroesophageal disease the mucosal layer of the posterior parts of the nose and
nasopharynx are under continuous inflammatory process because of regular acidic reflux content
influence.
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4. Discussion

The results of our study showed that gastroesophageal reflux has an effect on the mucosal layer
of the nasal cavity and nasopharynx that is similar in nature to the effect of laryngopharyngeal reflux
on the larynx and pharynx: edema, presence of mucus, increased vascular pattern with hyperemia
and hypertrophy. Many studies have highlighted the etiopathogenetic role of gastroesophageal
reflux in the development of sinus and nasopharyngeal inflammation [11-14]. Analysis of the causal
relationship between GERD and chronic rhinosinusitis at the genetic level has shown that
gastroesophageal reflux disease increases the risk of developing chronic rhinosinusitis by 36% [15].
In our study we have determined some specific abnormalities: mucosa of the posterior parts of the
nose (posterior ends of the lower nasal bracts, scolex) and nasopharynx undergo significant changes.
As in the pharynx [16], we also found an increased vascular pattern and the presence of mucus in the
posterior parts of the nose and nasopharynx. A study of the relationship between laryngopharyngeal
reflux and otitis media with effusion in children showed that pepsin levels gradually increased as the
viscosity of the fluid in the middle ear cavity increased [12]. It is thought that exposure to gastric
contents via nasopharyngeal reflux provokes hypersecretion of mucus in the nasopharynx.

The large amount of mucus causes a postnasal syndrome, which is the main cause of discomfort
for patients with nasopharyngeal reflux and reduces their quality of life. This syndrome is
characterized by flowing of nasal discharge from the nose through nasopharynx to the posterior wall
of pharynx. Many patients report that they find it difficult to remove this thick mucus when they
blow their nose or try to swallow.

In our study, we found significant changes in the nasopharyngeal and nasal mucosal layers.
There are several theories as to how gastroesophageal reflux disease affects the nasal and
nasopharyngeal cavities. One is that the acidic reflux contents may have a direct effect on the nasal
and nasopharyngeal mucosal layer, as evidenced by a reaction of the nasal mucosa similar to that of
the esophageal mucosa on direct contact with gastric contents: expression of pepsin A and heat shock
protein 70 [17]. Second, Helicobacter pylori may be involved in the mechanism of development of
chronic rhinosinusitis, leading to the formation of nasal polyps [18]. Thirdly, autonomic nervous
system dysfunction associated with gastroesophageal reflux disease through the existing nerve reflex
between the esophagus and the sinuses via the vagus nerve [18].

The characteristics of changes in the nasal and nasopharyngeal mucosa on endoscopic
examination of the nose and nasopharynx in patients with nasopharyngeal reflux are shown in Table
4.

Table 4. Signs of exposure to nasopharyngeal reflux.

Total

Signs of exposure to nasopharyngeal reflux 0 score

Asymmetry between the anterior and posterior regions of the nasal
cavity
nose Predominantly unilateral hypertrophy of the posterior end of the
inferior turbinate
Absence of mucus in the middle nasal passage

Hypertrophy of the posterior wall of the nasopharynx
Hypertrophy of the Eustachian junction
Increased vascular pattern
Presence of mucus

nasopharynx

5. Conclusion

Our study of 95 patients with chronic rhinosinusitis associated with symptoms of
gastroesophageal reflux disease and two control groups showed significant changes in the mucosa
of the posterior nasal and nasopharyngeal cavities. This has allowed us to propose a convenient
method for the differential diagnosis of the etiopathogenetic course of chronic rhinosinusitis. This
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may help general practitioners and otolaryngologists to correctly identify the triggering factor of
chronic rhinosinusitis, which in turn may reduce the frequency and intensity of exacerbations of
chronic rhinosinusitis. This will have a positive impact on the quality of life of the patient. We are of
the opinion that this direction needs to be studied in more detail.
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