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Gastroesophageal reflux (GER) has been associated 
with a variety of supraesophageal symptoms or dis-
eases, including chronic cough, laryngeal disorders, 
rhinosinusitis, otitis media, and oral cavity lesions. In 
this article, we review the relationship between GER 
and ear, nose, and throat (ENT) symptoms. Data in the 
published literature are frequently conflicting. Only 
a few studies are controlled, and an evidence-based 
approach provides weak support for a causal asso-
ciation between GER and ENT manifestations. The GER 
diagnostic method should be standardized utilizing new 
parameters, and the definition and diagnostic accuracy 
of ENT pathologies also must be better specified. A firm 
connection remains controversial, and further random-
ized trials are needed.

Introduction
The role of gastroesophageal reflux (GER) in causing 
extraesophageal symptoms is well known. All the oto-
rhinolaryngologic regions may be involved (ie, larynx, 
pharynx, nose, paranasal sinuses, and middle ear), includ-
ing the oral and dental region. A possible pathogenetic 
mechanism is the direct action of GER on the respiratory 
mucosa and on the hypopharyngolaryngeal site. Some 
researchers have hypothesized a vagus-mediated reflex. 
Esophageal mucosa with intrinsic antireflux defenses can 
temporarily bear insults without anatomic modifications 
of the epithelium, whereas the respiratory mucosa is not 
resistant to acid injury even with limited length of expo-
sure. Because no standard definition or diagnostic method 
exists for GER, all types of reflux (acid, nonacid, liquid, 
mixed, and air) detected by impedance changes prob-
ably should be considered in the diagnosis. The 24-hour 

double-probe pH monitoring (at esophageal and pharyn-
geal levels)—which is the most specific method for GER 
diagnosis—has been established as the gold standard to 
qualitatively and quantitatively evaluate esophageal acid 
exposure and to correlate symptoms to reflux. Recently, a 
wireless monitoring system was introduced as an alterna-
tive to double-probe pH monitoring [1••]. 

The DeMeester score and its six parameters (supine 
reflux, upright reflux, total reflux, number of episodes, 
number of episodes > 5 minutes, and longest episode) 
are based exclusively on time of reflux: score and total 
time of reflux represent the most useful parameters. New 
parameters have been introduced for the evaluation of 
pathological GER, such as the area under the curve at 
pH 4 (AUC pH 4), the area under the H+ curve (AUCH+ 
mmol/L/min), and the evaluation of short reflux or index 
of esophageal clearance (given as a percentage). Accord-
ing to our studies, AUCH+ represents the best parameter 
to evaluate GER in adults and children, in both erosive 
and nonerosive GER, because it assures high specificity 
and sensibility [2••]. In this paper, we consider the ear, 
nose, and throat (ENT) manifestations related to GER. 

Laryngopharyngeal Manifestations
GER into the larynx can cause posterior laryngeal inflam-
mation, contact ulcers, and granulomas, which clinically 
improve with antireflux therapy. The term laryngopharyn-
geal reflux (LPR) indicates reflux that reaches the upper 
airways. At present, GER and LPR symptoms are believed 
to run in parallel, probably as two sides of the same coin, 
with LPR representing a supraesophageal manifestation 
of gastroesophageal reflux disease (GERD) [3,4•].

Reflux laryngitis is the most common clinical 
manifestation correlated to LPR. The presenting laryn-
geal symptoms include hoarseness, sore throat, throat 
clearing, and chronic cough. Endoscopic laryngeal exam-
ination is poorly specific with signs that may be minimal 
or absent: slight vocal cord erythema and edema, ery-
thema of both arytenoids and posterior commissure, or 
increased mucosal secretion. In some advanced cases, the 
interarytenoid mucosa may be hypertrophic and laryn-
geal granulations may be present at the posterior third 
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of the vocal folds. Laryngeal edema, more than posterior 
commissure hyperemia, seems to be the objective find-
ing in conjunction with LPR. In this regard, the reflux 
finding score (RFS) and the reflux symptom index (RSI) 
are useful clinical tools. The RFS and the RSI have a 
highly significant correlation, and empiric pharmacologic 
therapy can be warranted with a diagnosis of LPR based 
on RFS and RFI [5,6••]. Laryngeal pseudosulcus also 
has been associated with LPR. According to Hickson et 
al. [7], pseudosulcus vocalis, which represents a pattern 
of edema on the ventral surface of the vocal cord, is an 
accurate prognostic indicator of LPR with a positive pre-
dictive value of 90%. Belafsky et al. [8] reported a high 
correlation between pseudosulcus and pH-documented 
LPR, with a sensitivity of 70% and specificity of 77%. 
Based on these data, the pseudosulcus is suggestive but 
not pathognomonic for LPR. Recently, Joniau et al. [9] 
systematically reviewed the literature to identify all rel-
evant articles on pharyngeal reflux (PR) events in normal 
controls and patients with reflux laryngitis. The authors 
noted the relatively low number of PR events in patients 
with clinically diagnosed reflux laryngitis and concluded 
that “in these times of evidence-based medicine, it seems 
difficult to defend reflux laryngitis as a mere clinical diag-
nosis, not taking into consideration that in the majority 
of patients reflux of gastric juice into the laryngopharynx 
cannot be identified” [9].

Paroxysmal laryngospasm (LS) is defined as a sudden-
onset, forceful, prolonged adduction of the vocal folds 
resulting in glottic closure and apnea lasting at least 20 
seconds. LS represents a vagally mediated reflex response 
of the larynx to noxious stimuli, including gastric fluid. 
Some reports suggest that LS may be a manifestation 
of GER, but only a few studies with a limited number 
of patients have prospectively documented GER in LS 
patients. Poelmans et al. [10] investigated the association 
of LS with GER; using endoscopy and pH monitoring, they 
demonstrated pathological GER in the vast majority of 
patients. Their study also suggests that LS in adult patients 
with unimpaired vocal fold mobility might be considered a 
typical supraesophageal manifestation of GER.

Severe laryngomalacia has long been associated with 
GER diagnosed clinically or by pH probe. Laryngomala-
cia and reflux may also be associated because both may 
represent effects of general low muscle tone in the upper 
aerodigestive tract. As reported by Manning et al. [11], 18 
of 24 patients with severe laryngomalacia had a diagnosis 
of GER, although only 6 of the 18 had undergone a con-
trast study or pH probe. 

GER is a well-known risk factor for the develop-
ment of subglottic stenosis. Poetker et al. [12] reported 
severe reflux in 5 of 37 patients (14%) with subglottic 
stenosis. This pathology may develop after thoracot-
omy; GER represents a risky circumstance that may 
worsen mucosal injuries when the patient is placed in 
the lateral position [13]. 

A causal relationship between GER and laryngeal 
cancer is uncertain. In a meta-analysis of the effect of 
GER on laryngeal cancer, Qadeer et al. [14] reported a 
pooled odds ratio of 2.37 for GER in patients with cancer. 
Vaezi et al. [15] found that the risk of laryngeal cancer is 
highest among patients who smoke and had GER. In this 
matched case-control study, the presence of GERD alone 
also significantly increased the risk for laryngeal cancer 
irrespective of smoking. A critical review of the current 
literature emphasized that the role of GER in laryngeal 
cancer remains unresolved. The high prevalence of GER 
could be related to the tobacco and alcohol use, but in a 
small proportion of cancer patients without a history of 
exposure to other risk factors, GER could be an indepen-
dent causal factor. In laryngeal cancer, the reflux probably 
plays a synergistic role with other carcinogens. 

That reflux is a common and important cause of chronic 
cough is not in dispute. GER is the second most common 
cause of chronic cough in immunocompetent patients who 
are nonsmokers, are not on angiotensin-converting enzyme 
inhibitors, and have normal chest radiographs [16]. The 
cough may be caused via vagally mediated airway hyper-
responsiveness or by pulmonary microaspiration through 
the upper esophageal sphincter. Overnight scintigraphy 
performed in children with unexplained and refractory 
respiratory manifestations showed pulmonary aspiration, 
suggesting GER as a causal factor [17].

A lump in the throat (globus pharyngeus) represents 
a common symptom reported by patients with LPR. 
Nevertheless, the coexistence of globus and reflux does 
not mean that the reflux is the cause, and studies have 
reported conflicting results.

Nasosinusal Manifestations
Considering the multifactorial etiology of rhinosinusitis, 
GER must be considered one of the causes of chronic 
rhinosinusitis. A possible pathogenic mechanism is a 
direct action of acid reflux on respiratory nasal mucosa 
as on the hypopharyngolaryngeal region. So, on the nasal 
level, if we reject the hypothesis that reflux could directly 
reach paranasal sinuses through the ostia, it is possible 
that reflux can reach the rhinopharynx and the posterior 
part of the nasal cavities, where only the communicating 
ostium with sphenoidal sinus is present. In this way, acid 
reflux could lead to a mucosal nasal inflammation with 
subsequent edema and ostiomeatal complex obstruction. 
Another mechanism is the autonomic nervous system 
hyperreactivity induced by reflux, which then would cause 
nasal edema and sinusal ostium obstruction. Studies have 
not proven these correlations satisfactorily. 

Adenoiditis is recognized as associated with upper 
respiratory tract infections. A relationship between 
adenoiditis and GER is still unknown. The question is 
whether the reflux promotes an inflammatory process on 
the adenoid tissue, or if the adenoid hypertrophy facili-
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tates the reflux, thereby modifying the inspiratory and 
expiratory endothoracic pressures, thus causing the retro-
grade movement of the gastric contents.

Few studies exist that correlate chronic sinusitis with 
GER. From January 1994 to December 2002, at the Pedi-
atric Surgery Department of Siena University, we analyzed 
pH-metric values of 150 subjects between 1 month and 16 
years old: among them, 30 symptomatic patients younger 
than 1 year; 60 symptomatic patients older than 1 year 
(mean age: 6.7 years); 30 controls younger than 1 year; 
and 30 controls older than 1 year (mean age: 7 years) 
[2••]. Symptomatic patients presented with vomiting, 
regurgitation, belching, dyspepsia, and lack of appetite 
and were examined by an otolaryngologist and a pediat-
ric surgeon. In our study, which was limited to patients 
affected with proven GER, recurrent rhinitis (not refer-
able to allergies) and chronic rhinosinusitis were the most 
frequent atypical manifestations, with an incidence of 
20.7% and 5.2%, respectively. Thus we can state that sus-
picion of GER is important in pediatric subjects affected 
with recurrent rhinitis and chronic rhinosinusitis resistant 
to common treatments. Monteiro et al. [18••] support a 
possible correlation between chronic rhinosinusitis not 
associated with bronchial asthma and GER in children 
and adolescents, especially those presenting with typical 
GERD symptoms. These researchers collected clinical 
data suggesting that 24-hour esophageal pH monitoring 
should be performed before indicating surgery, because 
10% of chronic rhinosinusitis surgeries can be avoided.

According to Weber et al. [19], an above-average 
proportion of patients with chronic rhinosinusitis appear 
to have GERD. An international review of the literature 
using Medline (PubMed) was assessed; no studies showed 
level I evidence (randomized controlled trials). The authors 
believe that quantification of the association between 
reflux and chronic rhinosinusitis is not currently possible. 
In 2003, Weaver [20] showed only grade C evidence for a 
positive association between GER and sinusitis.

Reflux should be always regarded as a concomitant or 
causative factor in children with recurrent rhinitis or chronic 
rhinosinusitis when other etiologies have been excluded and 
aggressive antibiotic treatments are ineffective. 

Otologic Manifestations
In animal models, eustachian tube dysfunction has been 
demonstrated as a result of GER, and an increasing 
number of studies indicate that GER may be a potential 
factor in the development of middle ear inflammation. 
The reflux can act on the middle ear both directly and 
indirectly. The first mechanism is the direct effect of the 
reflux on the mucous membrane of the ear. The indirect 
action consists of edema in the tube area, resulting in 
obstruction and impairment of the aeration of the middle 
ear. Nevertheless, the relationship between reflux and 
otitis media remains clinically controversial. In children 

with otitis media with effusion or recurrent otitis media, 
Lieu et al. [21•] investigated the putative role of GER by 
studying pepsin/pepsinogen in the middle ear fluid of 22 
children undergoing myringotomy and tube placement 
for recurrent otitis media, and by querying parents about 
symptoms suggestive of GER. In this group of children, 
the incidence of reflux symptoms was similar to that in 
previously published studies of normal children. The 
investigators tested 36 samples for the presence of pepsin 
using the proteolytic enzyme assay and enzyme-linked 
immunosorbent assay (ELISA) specific for pepsinogen 
I. Of the 36 middle-ear samples, 67% were positive for 
pepsin using proteolytic assay, and 65% were positive for 
pepsinogen I using ELISA. Moreover, the production of 
pepsin and pepsinogen may be induced in the middle ear 
during acute infections and with chronic effusions. This 
endogenous production of these enzymes may reduce the 
pathogenetic role of GER. 

To justify the hypothesis concerning the possible spe-
cific effect and significance of GER in the etiology of otitis, 
Velepic et al. [22] compared sequelae of chronic tubotym-
pal disorders in children with and without GER; statistical 
analysis revealed that the sequelae and conductive hear-
ing impairment were significantly higher in patients with 
GER. Sone et al. [23•] measured the pepsinogen levels in 
60 adult patients who had otitis media with effusion. The 
authors concluded that the presence of pepsinogen sup-
ports the existence of GER, and that treatment for GER 
should be considered in patients with ear complaints, espe-
cially in those who have GER-related symptoms.

Oral Cavity Lesions
Dental and oral mucosa erosions have been described in 
bulimic patients, in patients with hiatus hernia, and in 
children with GER. Teeth erosion is considered the main 
GER manifestation in the oral cavity [24]. Acid exposure 
causes demineralization of the enamel, which can prog-
ress to the subsurface layers and result in complete loss 
of the dental tissue. Involuntary and unexpected reflux 
occurring during sleep allows the posterior teeth to be 
in contact with the least diluted acid refluxate compared 
with the anterior teeth, which are exposed to acid fluid 
buffered with saliva; in this instance, the pattern of ero-
sion shows an involvement mainly of the posterior teeth. 
However, the published studies are uncontrolled and 
data sometimes show the opposite. The role of GER as 
a causative factor in dental erosion remains speculative. 
Mamede et al. [25] found a few correlations between the 
hypertrophy of the tongue base and GER.

Conclusions
Among ENT patients, 4% to 10% have “hidden” GERD, 
but a true association between LPR and ENT manifes-
tations is difficult to prove. Rhinosinusitis, otitis media, 
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and laryngeal and oral pathologies all have multiple risk 
factors, making it difficult to isolate the effect of a single 
factor. Identification of GER as an independent causal 
factor in ENT manifestations can sometimes be difficult. 
GER has no standard definition or method of diagno-
sis. Therefore, all types of reflux (acid, nonacid, liquid, 
mixed, and air) detected by impedance changes should 
probably be considered. In 24-hour pH monitoring with 
dual or triple electrodes, the AUCH+ is the best param-
eter to evaluate GER in adults and children, but is not 
always considered. Similarly, the definition and diagnostic 
accuracy of ENT pathologies vary with the examiner, 
exam accuracy, and the other tests used (eg, CT or tym-
panogram). Independent associations of GER with awake 
apnea, reactive airway disease, and recurrent pneumonia 
have been demonstrated. The overall summary grade of 
evidence for a negative association between GER and 
otitis media is grade C. There is also grade C evidence 
for a positive association between GER and sinusitis. Any 
causal relationship between ENT manifestations and GER 
is therefore controversial. Further well-designed, prospec-
tive, large-scale trials are warranted.
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