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This entry describes the actual knowledge on diagnosis and management of extra-esophageal manifestations of gastro-

esophageal reflux disease.

The 2006 Montreal consensus defined GERD as a condition that develops when the reflux of the stomach contents

causes troublesome symptoms and/or complications into the esophagus. Tissue damage related to GERD range from

esophagitis to Barrett’s esophagus and esophageal adenocarcinoma; troublesome symptoms attributable to reflux can be

esophageal (heartburn, regurgitation) or extra-esophageal (EE). GERD can be further classified by the presence of

erosions on endoscopic examination (Erosive Reflux Disease [ERD] and Nonerosive Reflux Disease [NERD]).
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1. Introduction

Gastroesophageal reflux disease (GERD) is a common gastrointestinal (GI) condition with a worldwide diffusion and high

prevalence in Western countries.

GERD-related EE manifestations are frequent and represent a diagnostic and therapeutic challenge, being able to involve

lungs, upper airways, and mouth, presenting with asthma, laryngitis, chronic cough, dental erosions, and non-cardiac

chest pain (Figure 1).

Figure 1. Extra-esophageal presentation of gastroesophageal reflux disease.

2. Common Extra-Esophageal Manifestations

It has been estimated that one-third of patients with GERD may have atypical or EE symptoms : non-cardiac chest pain

is the most common complaint (23.1%), followed by pulmonary manifestations (bronchitis—14.0%, asthma—9.3%) and

head and neck symptoms (hoarseness—14.8%, globous sensation—7.0%) . In a prospective European study, the
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prevalence of EE symptoms was 32.8% in patients complaining of heartburn, with a higher proportion in those with ERD

(34.9%) than in those with NERD (30.5%) . Chest pain (14.5%), chronic cough (13%), laryngeal disorders (10.4%), and

asthma (4.8%) were the commonest disorders associated with GERD .

The prevalence of EE disorders in patients not complaining of typical symptoms of GERD is hard to define, due to the

increased difficulty of establishing the correct diagnosis. It has been estimated that between 20% and 60% of patients with

GERD have head and neck symptoms without any considerable heartburn. Thus, the diagnosis of GERD-related EE

manifestations requires a strong collaboration between specialists to exclude alternative causes .

Physiologically, the competence of esophageal sphincters (lower and upper) protect the esophageal and laryngeal

mucosa from acid refluxate, while the esophago-glottic closure reflex protects the airway. Peristaltic waves perform

mechanical clearance by promoting the progression of the bolus through the esophagus: primary peristalsis is a voluntary

process that occurs concurrently with swallowing; thus, it is typical of daytime, while secondary peristalsis is involuntary

and predominates during the night. Saliva produced during meals neutralizes acids with its content of bicarbonate and

plays a chemical clearance during primary peristalsis . When a reflux event happens, esophageal peristalsis pushes the

refluxate back in the stomach, while swallowed saliva neutralize acid .

The degree and the duration of acid exposure are responsible for the severity of esophageal mucosal injury and GERD-

related symptoms, depending from the incompetence of protective mechanisms. Impairment of the esophageal sphincters

is the main predisposing condition: upper esophageal sphincter (UES) insufficiency can be diagnosed by esophageal

manometry or pH monitoring. Factors associated with EE are the same as those of GERD, either endogenous, as gastric

acidity, pepsin, bile, and pancreatic enzymes, or exogenous such as smoke, alcohol, drugs, and hypertonic solutions .

Two main mechanisms have been proposed to explain GERD-related EE manifestations: direct damage induced by the

aspiration of gastric materials, and indirect damage, which is vagus nerve mediated.

In the hypothesis of a direct stimulus, cough, laryngitis, or asthma exacerbation appear consequently to a tracheal or

bronchial aspirate that stimulates the pharynx and larynx. An intact lower esophageal sphincter (LES) and UES protect

from gastroesophago-pharyngeal reflux, while high basal UES pressure and the esophago-glottic closure reflex prevent

pharyngeal and laryngeal contact with refluxate . The hypothesis of an indirect mechanism is based on the common

embryonic origin and vagus innervation of the esophagus and the bronchial tree, considering cough, bronchial spasm,

and cardiac-type chest pain induced by the stimulation of the vagal reflex arc from the distal esophageal reflux .

A response to the empiric proton pump inhibitor (PPI) therapy (PPI test) would ideally confirm the diagnosis; however, in a

meta-analysis, response to PPIs had only sensitivity of 78% and specificity of 54% in the diagnosis of GERD . GERD-

related EE manifestations are less responsive to standard therapy with PPIs . Ambulatory 24-h esophageal pH

monitoring is indicated in the evaluation of patients’ refractory to a PPI test and when the diagnosis of GERD is uncertain.

This diagnostic test is the only capable of assessing the association between refluxates and reflux symptoms, being

particularly useful in detecting GERD-related EE manifestations .

Upper gastrointestinal endoscopy is recommended when alarm signs are present (e.g., anemia, undesired loss of weight),

in cases of no response to PPI treatment (no decrease of GERD symptoms after short PPI treatment, recurrence of EE

symptoms besides 3 months of PPI treatment), dysphagia, suspicious of other causes of heartburn (e.g., eosinophilic

esophagitis), long-lasting EE symptoms, the presence of GERD complications, the presence of Barrett esophagus, and

fundoplication (before and after).
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