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Learning Objectives 

AFTER COMPLETING THIS CHAPTER, THE LEARNER SHOULD BE ABLE TO: 

1. Recognize the typical and atypical presentations of esophageal disorders. 
2. Review the pathophysiology of gastroesophageal reflux disease (GERD). 
3. List the risk factors associated with GERD. 
4. Identify the typical endoscopic and pathologic findings of eosinophilic esophagitis. 
5. Know the differential diagnosis for esophageal eosinophilia. 
6. Know the treatment options for eosinophilic esophagitis. 
7. Review the advantages and limitations of the different diagnostic tests available to diagnose esophageal disorders. 
8. Learn the natural history of esophageal disorders as patients move from pediatric to adult care, and the differences in childhood and adult 

presentations. 
9. Know the appropriate use and limitations of proton pump inhibitors in treating different patient groups. 

 

Introduction 
The list of symptoms that strongly suggest the presence of an esophageal disorder is relatively small (Table 
1.1). None of these typical symptoms is specific to a particular esophageal disorder. In addition, there are a 
variety of symptoms or signs that (1) are infrequent, atypical manifestations of esophageal disorders, (2) 
are more commonly seen with nonesophageal disorders, (3) represent extraesophageal complications of the 
underlying esophageal disorder, or (4) have an inconsistent or unproven relationship to esophageal disor- 
ders (Table 1.2). Symptoms may arise from disorders intrinsic to the esophagus or conditions that affect the 
esophagus secondarily. 

 
 

Gastroesophageal Reflux Disease 
Gastroesophageal reflux disease (GERD) is by far the most common esophageal disorder. Gastroesophageal 
reflux occurs in normal individuals, and there is some overlap in the amount of reflux seen in healthy subjects 
and those diagnosed with GERD. This overlap and the fact that otherwise healthy individuals may occasion- 
ally note some manifestations of reflux events are taken into account in the Montreal consensus definition of 
GERD as “a condition that develops when the reflux of stomach contents causes troublesome symptoms and/ 
or complications.”1 
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Table 1.1 
Cardinal Symptoms of Esophageal Disorders 

 
pressure in the abdomen to the lower intraluminal 
pressure of the thoracic esophagus. TLESRs may be 

   accompanied by relaxation or contraction of the up- 
n Heartburn 
n  Bland or sour regurgitation 
n  Chest pain 
n Dysphagia (solid/liquid/mixed) 
n Odynophagia 
n  Eructation/hiccup 

 
 

 
 

Table 1.2 
Atypical Symptoms of Esophageal Disorders 

 
 

n Dyspepsia (epigastric burning/fullness) 
n  Nausea with or without vomiting 
n Hematemesis 
n  Globus 
n  Coughing 
n Throat clearing 
n  Throat pain 
n Throat burning 
n Hoarseness 
n  Wheezing/stridor 
n  Dyspnea 
n  Apnea 
n  Movement disorder (Sandifer syndrome) 
n  Halitosis 
n Sleep disturbance 
n Anorexia/weight loss/failure to thrive 
n Sudden infant death 

 
 

 
Pathophysiology of GERD 
The most common mechanism by which gastric con- 
tents reflux into the esophagus is the transient lower 
esophageal sphincter relaxation (TLESR). TLESRs 
are characterized by brief (<1 minute) inhibition of 
the tone of the lower esophageal sphincter (LES), 
cessation of the phasic respiratory contractions of 
the diaphragmatic crura, and reduction in the con- 
tractility of the circular muscle of the esophageal 
body.2–4 In addition, contraction of the esophageal 
longitudinal muscle during a TLESR can be strong 
enough to pull the gastroesophageal junction into the 
thoracic cavity.5,6 These actions allow movement of 
gastric contents from a region of higher intraluminal 

per esophageal sphincter (UES).7–9 Relaxation of the 
UES in the presence of gas reflux can result in belch- 
ing, whereas liquid refluxates may be regurgitated 
into the pharynx. Reflexive contractions of the UES 
will block orad movement of esophageal contents 
into the upper aerodigestive tract. 

TLESRs require an intact vagal innervation. Neu- 
rotransmission between the afferent and efferent 
limbs of the TLESR response are mediated or mod- 
ulated by nitric oxide as well as cholecystokinin A, 
gamma-aminobutyric acid B, and metabotropic glu- 
tamate receptors.10–13 TLESRs are triggered by disten- 
sion of the stomach; are more common in the awake, 
postprandial state; and are reduced in frequency 
during recumbency and deep sleep.2,14,15 TLESRs are 
a normal physiologic process that facilitates the vent- 
ing of swallowed air from the upper digestive tract. 
Some degree of liquid reflux occurs normally as part 
of this process. 

TLESRs occur with similar frequency in healthy 
subjects and patients with GERD.16 Where patients 
with GERD differ from healthy subjects is in the na- 
ture of the reflux events that accompany TLESRs, 
with GERD patients developing more acid reflux dur- 
ing TLESRs and more proximal migration of reflux- 
ate into the esophageal lumen.16,17 While TLESRs are 
the dominant mechanism for reflux in patients with 
GERD, those who have lost tonic function of the LES 
or developed abnormalities in the normal valvular 
anatomy of the gastroesophageal junction exhibit 
additional processes for displacement of gastric 
contents into the esophageal lumen, including con- 
tinuously low LES pressure, reflux during abdomi- 
nal straining, and re-reflux of gastric contents.3,17–20 

Pediatric patients show similar mechanisms for re- 
flux.21,22 Hiatal hernia is a risk factor for the presence 
of erosive esophagitis in both adult and pediatric pa- 
tients with GERD.23–26 

Conditions that increase the pressure differen- 
tial between the abdominal and thoracic cavities or 
cause retention of gastric contents will promote re- 
flux. Obese subjects, who have higher intra-abdom- 
inal pressures,27   have greater TLESR responses to 
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gastric distension following a meal,28 more acid re- 
flux events on ambulatory pH monitoring,29 and more 
proximal migration of refluxate into the esophagus30. 
Conversely, in patients with lung disease, such as cys- 
tic fibrosis, the lower inspiratory thoracic pressure 
induces more proximal reflux31. Some patients with 
GERD have delayed emptying of the proximal stom- 
ach.32 Consumption of high-fat meals, which empty 
more slowly from the stomach, are associated with 
GERD.33 

Clinical sequelae of reflux depend on the 
duration and distribution of esophageal exposure to 
refluxate. Extension of the refluxate into the proximal 
esophagus is more likely to be symptomatic,34 and 
migration past the UES into the pharynx predisposes 
the patient to oral and upper airway injury from the 
refluxate. The duration of esophageal acid exposure 
recording during ambulatory pH monitoring 
correlates with the severity of esophagitis,35 and 
GERD patients with complicated  reflux  disease 
have significantly greater esophageal acid exposure 
times than those without these complications.36 The 
duration of acid exposure depends on the interplay 
between the factors previously discussed that 
promote acid reflux events and those factors serving 
to clear refluxed acid from the esophagus. Esophageal 
clearance of acid depends on intact motor function 
of the esophageal  body,  as  the  refluxed  volume 
is cleared by primary or secondary peristalsis. 
Patients with severe peptic esophagitis have a high 
incidence of esophageal peristaltic dysfunction.37 

Restoration of the normal intraluminal esophageal 
pH also requires neutralization of acid retained in 
the esophageal mucous  layer  by  the  bicarbonate 
in swallowed saliva.38 Esophageal acid exposure to 
the point of inducing heartburn stimulates saliva 
production (water brash). Conditions that impair 
salivary production predispose patients to reflux 
esophagitis. Nocturnal reflux during transient 
awakenings often leads to prolonged episodes of 
acid exposure because swallowing and salivation are 
inhibited following return to sleep. 

The contents of the refluxate determine the 
severity of symptoms and esophageal mucosal 
injury. Reflux events producing a lower value of 
intraluminal esophageal pH are more likely to result 

 
in heartburn,34  and the healing of esophagitis by 
proton pump  inhibitors  (PPIs)  is  associated  with 
a reduction in the number of acid reflux events 
rather than a reduction in the total number of reflux 
events.39 Exposure to bile acids and pancreatic 
enzymes induces esophageal mucosal injury in 
animal models,40 and the duration of esophageal 
exposure to the contents of duodenogastric reflux 
is higher in patients with erosive esophagitis and 
Barrett’s esophagus.41 Patients with GERD overall do 
not have abnormal levels of gastric acid secretion. 
However, patients with acid hypersecretory states 
such as Zollenger-Ellison Syndrome are at risk to 
develop reflux esophagitis.42 

Patients  infected  with  Helicobacter  pylori 
(HP) have reduced risks for developing reflux 
esophagitis, Barrett’s esophagus, and esophageal 
adenocarcinoma, an effect that may in part be 
mediated through gastric mucosal atrophy and the 
associated reduction in acid secretion that result from 
long-standing infection.43 Men without HP infection 
actually show increasing  gastric  acid  secretion 
with age.44 While the presence of HP infection is 
associated with an improved response to therapy for 
GERD,45,46 eradication of HP does not seem to induce 
reflux symptoms in otherwise  healthy  subjects47 

or increase the dose of acid suppression therapy 
needed to control symptoms in patients with reflux 
esophagitis.48 

Recent evidence suggests that the development 
of esophageal mucosal lesions in response to the 
noxious component of refluxate is not simply a 
direct chemical injury to the mucosa. Animal studies 
indicate the initial response is induction of an 
inflammatory cascade, involving both neurogenically 
mediated inflammation49 and the recruitment of 
inflammatory cytokines.50 Injury to the esophageal 
mucosa results in dilated intracellular spaces and 
increased mucosal permeability51. These changes in 
mucosal permeability are associated with reductions 
in esophageal intraluminal and mucosal electrical 
impedance.52-54 

The development of symptoms such as 
heartburn or chest pain requires activation of 
esophageal nociceptors, with transmission of 
afferent pain signals via spinal afferent pathways to 
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brainstem and higher cortical centers. The receptive 
fields for esophageal sensation show considerable 
overlap among different thoracic dermatomes. This 
in part explains the difficulty in localizing esophageal 
symptoms. Moreover, spinal afferent neurons can 
receive input from multiple thoracic structures, 
making it difficult at a cortical level to discriminate 
between esophageal and, for example, cardiac 
sources for pain. Esophageal pain pathways may 
develop both peripheral and central sensitization, 
wherein prior exposure to noxious stimuli lowers 
the threshold for subsequent noxious stimuli to 
initiate symptoms,  as well  as induce  hyperalgesia 
and allodynia in adjacent structures.55 Thus a major 
determinant of whether any specific acid reflux event 
induces symptoms is the cumulative acid exposure 
during preceding time periods.34 

The threshold for reflux events to produce 
symptoms is lowered by acute auditory stress,56 and 
the burden of chronic life stress events is a major 
predictor of the severity of ongoing reflux symptoms 
over longer time periods.57 Sleep deprivation lowers 
the threshold for esophageal acid exposure to cause 
symptoms;58 this effect is likely  compounded  by 
the fact that GERD has a great effect on the quality 
of sleep.59,60 On the other hand, loss of normal 
nociceptive pathways may predispose the esophagus 
to injury. Patients with Barrett’s esophagus have 
been shown to have reduced sensitivity to acid 
infusion61 and esophageal distension,62 and have 
reduced symptom responses to acid reflux.63 

 
 

Epidemiology, Risk Factors, and 
Natural History 
GERD is the most commonly diagnosed 
gastrointestinal  disorder,   accounting   for   nearly 
9 million outpatient visits annually in the United 
States64. GERD occurs among all age cohorts, from 
infancy to senescence. Typical reflux symptoms such 
as regurgitation occur in the majority of healthy 
infants, with the prevalence of such symptoms 
progressively decreasing over the  first  1–2  years 
of life.65,66  GERD  symptoms  are  present  in  <10% 
of  young  children  and  adolescents.67,68     However, 

 
among infants diagnosed with reflux esophagitis, 
mucosal lesions persist over 1 year, even if symptoms 
resolve.69 A substantial fraction of children diagnosed 
with GERD have persistence of reflux symptoms and 
esophagitis into adolescence and early adulthood.70 

The estimates on prevalence of GERD among 
adults vary among studies, depending on the 
criteria for ascertaining the diagnosis.  Studies  on 
the prevalence of typical symptoms as an indi-rect 
marker for the presence of GERD indicate that about 
half of adults report such symptoms at some time, 
and about a fifth have symptoms at least weekly.71-73 

Findings from population-based endoscopic 
screening studies indicate a lower prevalence of 
esophagitis (12–16%) of whom about one-third 
report no reflux symptoms.72,73 GERD is present 
around the globe and the pre-valence appears to be 
increasing over time.74 While symptoms of GERD are 
seen frequently in both genders and ethnic groups, 
lower rates of complicated reflux disease are seen 
in women and blacks.75-79 The prevalence of GERD 
symptoms and complicated disease tends to increase 
with age.78,80-82 

Epidemiologic studies have identified several risk 
factors associated with the presence of GERD (Table 
1.3). Obesity and presence of a hiatal hernia are the 
dominant anatomic findings associated with reflux 
symptoms and esophagitis in studies throughout 
the world. Both the presence of infection with HP 
and the subsequent development of chronic atrophic 
gastritis have been associated with a reduced risk for 

 
 

Table 1.3 
Risk Factors Associated with GERD 

 
 

 
n  Obesity 
n  Hiatal hernia 
n  Smoking 
n Nonsteroidal anti-inflammatory drugs (NSAIDs) 
n Chronic atrophic gastritis/Helicobacter pylori infection 

(inverse association) 
n  Aging 
n  Irritable bowel syndrome 
n  Anxiety/depression 
n Family history of GERD 
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reflux esophagitis. Among lifestyle factors, smoking 
has the most consistently positive association with 
GERD, whereas the findings for alcohol, caffeine, and 
other dietary components show either inconsistent 
or no such associations.83 Among medications, 
nonsteroidal anti-inflammatory agents and aspirin 
are associated with GERD symptoms, ulceration, and 
stricturing.84-87 The rate of co-occurrence of GERD and 
irritable bowel syndrome in the community is more 
than would be expected by chance.88 Both anxiety 
and depression are risk factors for the presence of 
GERD symptoms.89 Family and twin studies have 
indicated a familial risk for GERD.90-92 The interplay 
between common environmental and genetic risks 
is not  currently  completely  understood,  although 
a recent genome-wide screening of patients with 
GERD implicates mutations involving the regulation 
of the gene for type III collagen in the development of 
hiatal hernia in men and GERD in both sexes.93 

Longitudinal studies of patients  with  GERD 
in clinical care show  that many either acquire or 
lose the finding of erosive esophagitis with time.94 

Overall, the incidence of  new GERD symptoms 
exceeds the rate of loss, resulting in a net increase 
in GERD prevalence of 30% over 11 years in one 
study.95 Follow-up endoscopy in patients with GERD 
with initially normal mucosa shows a low (1-5%) 
likelihood for interval development of Barrett’s 
esophagus, whereas patients with esophagitis at 
initial endoscopy have up to a 5-fold higher risk to 
develop Barrett’s esophagus.94,96,97 

 
 
GERD-Related  Syndromes 
The Montreal Classification of GERD syndromes 
(Figure 1.1) incorporates research showing that for 
many patients the manifestations are symptomatic 
only, without evidence for overt damage to the 
esophagus   or   extraesophageal    structures.    It 
also takes into account those patients who have 
complications of GERD without manifesting typical 
GERD symptoms. Finally, it acknowledges the 
potential for extraesophageal complications of GERD, 
based on the strength of evidence for association and 
causality. 

Complications of GERD 
 
Esophagitis and ulceration 
GERD-related mucosal erosions typically have their 
base on the squamocolumnar junction and extend 
proximally in a flame-shaped distribution, but can 
extend toinvolve nearly the entireesophageal mucosa. 
The Los Angeles classification of erosive esophagitis 
has been demonstrated to have good intra- and 
interobserver agreement (Table 1.4). Validity of 
this classification scheme is demonstrated by the 
association of higher grades with more esophageal 
acid exposure, greater reflux symptom severity, less 
frequent complete healing of esophagitis on therapy, 
and greater frequency of symptom relapse after a 
course of therapy.35 

Esophageal ulcers are more severe mucosal 
breaks, completely through the esophageal mucosa. 
The major complication from peptic esophagitis is 
bleeding. About one-fifth of patients undergoing 
endoscopic evaluation for upper gastrointestinal 
hemorrhage are found to have erosive esophagitis.98 

In certain patient groups, such as the elderly and 
those with developmental abnormalities and/or 
cognitive impairment, reflux esophagitis may be 
the most common cause for upper gastrointestinal 
hemorrhage.99,100 Reflux esophagitis is an etiology for 
iron deficiency anemia in all age groups.101,102 

 
 

Table 1.4 
Los Angeles Classification for Erosive Esophagitis 

  
 

Grade 
A 

One (or more) mucosal break, ≤5 mm long, that 
does not extend between the tops of two muco- 
sal folds 

Grade 
B 

One (or more) mucosal break, >5 mm long, that 
does not extend between the tops of two muco- 
sal folds 

 
Grade 

C 

One (or more) mucosal break that is continuous 
between the tops of two or more mucosal folds, 
but that involves <75% of the circumference 

Grade 
D 

One (or more) mucosal break that involves at 
least 75% of the esophageal circumference 
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