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Abstract
The functional esophageal disorders in-
clude globus, rumination syndrome, and
symptoms that typify esophageal diseases
(chest pain, heartburn, and dysphagia).
Factors responsible for symptom produc-
tion are poorly understood. The criteria
for diagnosis rest not only on compatible
symptoms but also on exclusion of struc-
tural and metabolic disorders that might
mimic the functional disorders. Addition-
ally, a functional diagnosis is precluded by
the presence of a pathology-based motor
disorder or pathological reflux, defined by
evidence of reflux esophagitis or abnor-
mal acid exposure time during ambula-
tory esophageal pH monitoring.
Management is largely empirical, al-
though eYcacy of psychopharmacological
agents and psychological or behavioral
approaches has been established for
serveral of the functional esophageal dis-
orders. As gastroesophageal reflux disease
overlaps in presentation with most of
these disorders and because symptoms
are at least partially provoked by acid
reflux events in many patients, antireflux
therapy also plays an important role both
in diagnosis and management. Further
understanding of the fundamental mecha-
nisms responsible for symptoms is a
priority for future research eVorts, as is
the consideration of treatment outcome in
a broader sense than reduction in esopha-
geal symptoms alone. Likewise, the value
of inclusive rather than restrictive diag-
nostic criteria that encompass other
gastrointestinal and non-gastrointestinal
symptoms should be examined to improve
the accuracy of symptom-based criteria
and reduce the dependence on objective
testing.
(Gut 1999;45(Suppl II):II31–II36)
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Functional esophageal disorders represent
chronic symptoms that typify esophageal dis-
ease yet have no identifiable structural or
metabolic basis (table 1). Mechanisms respon-
sible for the symptoms are poorly understood,
but a combination of physiologic and psycho-
social factors probably is responsible for
escalating symptoms to a level requiring medi-
cal attention. Several diagnostic requirements
are uniform across the functional esophageal
disorders. Firstly, the exclusion of structural or
metabolic disorders that might be producing
the symptoms.1 Secondly, the presence of at

least three months of symptoms, counted as 12
weeks in the preceding year, an arbitrary crite-
rion in the case of the functional esophageal
disorders. Thirdly, the exclusion of pathologic
reflux or a pathology-based motor disorder as
the primary cause of symptoms. Pathologic
reflux is defined as evidence of esophagitis or
abnormal esophageal acid exposure during
ambulatory 24-hour pH monitoring. Symp-
toms associated with reflux events, no matter
how closely linked, will still qualify toward a
functional diagnosis in the absence of patho-
logic reflux.

A1. Globus
DEFINITION

Globus is a sensation of a lump, something
stuck, or tightness in the throat. Classically, a
lump, it may be a hair- or crumb-like (foreign
body) sensation, a constriction or a choking.
The symptom is considered functional when
no organic explanation is detected. Many

Table 1 Functional gastrointestinal disorders

A. Esophageal disorders
A1. Globus
A2. Rumination syndrome
A3. Functional chest pain of presumed esophageal origin
A4. Functional heartburn
A5. Functional dysphagia
A6. Unspecified functional esophageal disorder

B. Gastroduodenal disorders
B1. Functional dyspepsia

B1a. Ulcer-like dyspepsia
B1b. Dysmotility-like dyspepsia
B1c. Unspecified (non-specific) dyspepsia

B2. Aerophagia
B3. Functional vomiting

C. Bowel disorders
C1. Irritable bowel syndrome
C2. Functional abdominal bloating
C3. Functional constipation
C4. Functional diarrhea
C5. Unspecified functional bowel disorder

D. Functional abdominal pain
D1. Functional abdominal pain syndrome
D2. Unspecified functional abdominal pain

E. Biliary disorders
E1. Gall bladder dysfunction
E2. Sphincter of Oddi dysfunction

F. Anorectal disorders
F1. Functional fecal incontinence
F2. Functional anorectal pain

F2a. Levator ani syndrome
F2b. Proctalgia fugax

F3. Pelvic floor dyssynergia
G. Functional pediatric disorders

G1. Vomiting
G1a. Infant regurgitation
G1b. Infant rumination syndrome
G1c. Cyclic vomiting syndrome

G2. Abdominal pain
G2a. Functional dyspepsia
G2b. Irritable bowel syndrome
G2c. Functional abdominal pain
G2d. Abdominal migraine
G2e. Aerophagia

G3. Functional diarrhea
G4. Disorders of defecation

G4a. Infant dyschezia
G4b. Functional constipation
G4c. Functional fecal retention
G4d. Non-retentive fecal soiling
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physical diseases are blamed for the symptom,
including sinusitis, tonsillitis, cervical spondyli-
tis, and other otolaryngological explanations,
but a true association of the symptom with
these disorders is not well established.

EPIDEMIOLOGY

Nearly half of the general population has inter-
mittent symptoms resembling globus.2 More
severe and distressing symptoms represent up
to 4% of referrals to otolaryngological special-
ists. Peak incidence is in middle age, and three
of four subjects seeking health care for globus
are women. Nevertheless, the everyday experi-
ence of the symptom is reported similarly by
both sexes.2

DIAGNOSTIC CRITERIA

At least 12 weeks, which need not be
consecutive, in the preceding 12 months of:
(1) The persistent or intermittent sensation

of a lump or foreign body in the throat;
(2) Occurrence of the sensation between

meals;
(3) Absence of dysphagia and odyno-

phagia; and
(4) Absence of pathologic gastroesophageal

reflux, achalasia, or other motility disor-
der with a recognized pathologic basis
such as scleroderma of the esophagus.

JUSTIFICATION FOR CHANGE TO CRITERIA

The sensation of globus most often occurs
centrally in the neck, but may migrate in loca-
tion and is reported in a lateral position in 20%
of patients.3 Therefore, the prior restrictions on
location were removed.

CLINICAL EVALUATION

Clinical evaluation centers around a history
that tackles psychosocial factors and a thor-
ough examination of the neck, larynx, and
pharynx. Sensations localized above the cricoid
arise in areas visible by flexible laryngoscopy.
Direct (rigid) laryngoscopy has a role in inves-
tigation of some patients, especially those with
associated symptoms that might suggest malig-
nancies. Barium radiographs have a limited
role for detecting pharyngeal abnormalities but
may help discover a distal esophageal motor
disorder or reflux esophagitis. Patients with
these latter findings are likely to have symp-
toms of reflux disease or dysphagia along with
globus.

PHYSIOLOGIC FEATURES

A physiologic explanation for this symptom in
the average patient remains obscure. The
interprandial dry swallow frequency increases
as subjects try to “dislodge” the foreign body.
Paradoxically, this dry swallow habit has been
postulated as an indirect cause of the symptom,
perhaps by building up a column of air
periodically trapped beneath the upper esopha-
geal sphincter.4 A dependable abnormality in
upper esophageal sphincter function has not
been detected. Overt gastroesophageal reflux
disease is found in more than a quarter of
patients presenting with globus-like

symptoms.5 Once these subjects are excluded
from further consideration, the role of gastro-
esophageal reflux is limited and inconsistent.
Achalasia and other distal esophageal motor
disorders can produce globus, but most motor
abnormalities found in patients with globus are
non-specific with obscure physiologic
importance.6

PSYCHOLOGIC FEATURES

Psychologic abnormalities are detected incon-
sistently in patients with globus. Anxiety and
aVective symptoms are common in these
patients. Personality abnormalities, particularly
low extraversion levels, have been found in
women. Recent studies of personality suggest
that alexithymia, a diYculty in expressing
emotional feelings, may be relevant.7 Causal
relationships between emotional abnormalities
and globus have not been established, although
patients with globus report a greater number of
severe life events than controls over the year
preceding symptom onset.

TREATMENT

Reassurance is a standard but unproved main-
stay. Antireflux therapy will potentially help the
subset with reflux disease that was overlooked
during evaluation. Because of the inconsistent
relationship of reflux to globus in the remain-
der, treatment should be discontinued if
initially ineVective. In the absence of major
esophageal motor disturbance (e.g., achalasia),
treatment directed at motor dysfunction is not
of established benefit. Psychopharmacologic
and psychotherapeutic approaches have been
understudied in globus, but the long term
course is not clearly related to comorbid
psychiatric disorders.8 Anecdotal reports favor
use of anxiolytics and antidepressants, but
patient dropout was high in a small controlled
trial of tricyclic antidepressants for this
disorder.9

A2. Rumination syndrome
DEFINITION

Rumination syndrome is defined, in the
absence of structural disease, as a regurgitation
of recently ingested food into the mouth with
subsequent remastication and reswallowing or
spitting out. The symptom is eVortless, not
associated with abdominal discomfort, heart-
burn, or nausea, and can suggest a voluntary
pleasurable experience. Symptoms occur in the
postprandial period and cease when the food
taste becomes acidic.

EPIDEMIOLOGY

Rumination syndrome is male dominant (2:1)
and encountered most commonly in infancy
and in mentally handicapped children and
adults.10 Few adults of normal intelligence
seek medical attention for rumination, and
physician awareness is poor.11 Rumination
accounts for up to 0.07% of admissions to
children’s hospitals and occurs in 6–10% of
institutionalized, mentally handicapped chil-
dren. The majority of information about this

II32 Clouse, Richter, Heading, et al

http://gut.bmj.com


disorder and its management comes from
these subsets.

DIAGNOSTIC CRITERIA

At least 12 weeks, which need not be
consecutive, in the preceding 12 months of:
(1) Persistent or recurrent regurgitation of

recently ingested food into the mouth
with subsequent remastication and
swallowing;

(2) Absence of nausea and vomiting;
(3) Cessation of the process when the

regurgitated material becomes acidic;
and

(4) Absence of pathologic gastroesophageal
reflux, achalasia, or other motility disor-
der with a recognized pathologic basis
as the primary disorder.

CLINICAL EVALUATION

The diagnosis is established by typical symp-
toms and the absence of organic esophageal or
gastric diseases. In patients without previous
evaluation, gastroesophageal reflux, gastric
outlet obstruction, other mechanical disorders
responsible for delayed gastric emptying, and
significant gastric or esophageal motility disor-
ders must be considered. Conditions typically
confused with rumination syndrome include
gastroesophageal reflux disease and bulimia.
Diagnostic studies are aimed at excluding con-
founding disorders and may include vid-
eoesophagography, upper gastrointestinal
radiography, endoscopy, and, on occasion,
esophageal or gastrointestinal motility studies.

PHYSIOLOGIC FEATURES

Rumination can be initiated by a belch or swal-
low whereby lowered lower esophageal sphinc-
ter pressure creates a common cavity between
the stomach and the esophagus. This process is
occasionally initiated by digital or lingual
stimulation of the palate and pharynx. Dysmo-
tility within the body of the esophagus is not a
part of the process. Some subjects show a char-
acteristic pressure spike wave motor pattern
measured simultaneously along the gastric
antrum and proximal duodenum with sudden
decreases in intraesophageal pH.12 13 Others
demonstrate notably reduced compliance of
the proximal stomach.

PSYCHOLOGIC FEATURES

Central factors contribute significantly to the
occurrence of rumination, and mechanistic
theories have been developed. In mentally
handicapped individuals, the degree of neu-
ropsychiatric impairment largely determines
the importance of the symptom. In normally
developed children, rumination may represent
a self-stimulating positive behavior resulting
from a poor mother–infant relationship.14

Alternatively, the behavior may be learned as a
conditioned response maintained by the re-
ward of increased parental attention or the
positive feedback associated with the taste of
regurgitated food. Whether these apply to
intellectually intact adults is not clear. Rumina-
tion may be a learned habit that has persisted

from childhood with parental approval. An
association with specific psychiatric disorders is
not established.

TREATMENT

Treatment depends on the age of the patient
and the presence of underlying mental deficit.
In children, punishment techniques (aimed at
stopping habitual behavior) and increased
holding or increased mothering by a surrogate
(aimed at improving emotional bonding be-
tween mother and infant) have both been
eVective. A range of medical, behavioral, and
nutritional approaches have been attempted in
patients with mental handicaps with varied
success.15 Non-adversive behavioral therapies
have been most eVective in adults with normal
intelligence.16

A3. Functional chest pain of presumed
esophageal origin
DEFINITION

This functional disorder is characterized by
episodes of chest pain that are usually midline,
of visceral quality, and therefore, potentially of
esophageal origin. Because the symptoms can
be confused with cardiac pain, exclusion of
cardiac disorders is necessary.

EPIDEMIOLOGY

Prevalence is uncertain. Extricating patients
with functional chest pain from those with
ischemic heart disease is diYcult, especially in
the older population. Up to 15–30% of coron-
ary arteriograms performed for chest pain
evaluation are within normal limits, supporting
a high prevalence. Patients with functional
chest pain of presumed esophageal origin have
a favorable prognosis—for example, death
from cardiac causes is <1% over seven years of
follow up in patients with chest pain with an
initially negative cardiac evaluation.17

DIAGNOSTIC CRITERIA

At least 12 weeks, which need not be
consecutive, in the preceding 12 months of:
(1) Midline chest pain or discomfort that is

not of burning quality; and
(2) Absence of pathologic gastroesophageal

reflux, achalasia, or other motility disor-
der with a recognized pathologic basis.

JUSTIFICATION FOR CHANGE TO CRITERIA

To avoid overlap with criteria for functional
heartburn, pain or discomfort with burning
quality is excluded in the revised criteria.

CLINICAL EVALUATION

Initial diagnostic studies should eliminate
cardiothoracic causes of pain. Identifying the
presence of gastroesophageal reflux disease and
its relationship to pain episodes is important.
Esophagitis, inferential evidence of reflux-
related pain, can be found in up to 30% of
patients with otherwise unexplained chest pain,
although detection rates have not been this
high in all studies.18 Further evidence of patho-
logic reflux may be detected using ambulatory
24-hour pH monitoring; antireflux therapy
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may eliminate this group of patients from
further consideration. Establishing a relation-
ship between chest pain and reflux events, even
in the absence of pathologic reflux, is helpful in
identifying additional potential responders to
antireflux treatment. Clinical response to a
short course of high-dose proton pump inhibi-
tor therapy before investigation is a cost eVec-
tive method of determining the value of antire-
flux therapy for many patients.19 Esophageal
motility testing has a limited role in studying
patients who do not have other symptoms of
esophageal dysfunction, especially dysphagia.

PHYSIOLOGIC FEATURES

Physiologic abnormalities are found inconsist-
ently in patients with functional chest pain,
may be uncovered during the clinical evalua-
tion, but are not required for diagnosis. Up to
15% of patients will show a close association of
chest pain episodes to acid reflux events, even
in the face of normal 24-hour esophageal acid
exposure times.20 Such patients seem to be
hypersensitive to physiologic quantities of acid
reflux. Half or more have abnormal distal
esophageal motility, particularly non-specific
spastic disorders.21 These findings are poorly
correlated with episodes of chest pain in the
majority of patients. Provocation maneuvers
with intravenous edrophonium chloride or bal-
loon distension reproduce chest pain in up to
50% of patients.22 23 Physiologic abnormalities,
although prevalent in these patients, presently
have limited impact on the treatment ap-
proach.

PSYCHOLOGIC FEATURES

A history of psychiatric disorder is found in
more than 60% of patients, a rate at least dou-
ble that in appropriately symptomatic
controls.24 Anxiety disorders, depression, and
somatization disorder are the most common
diagnoses. Presence of psychiatric disorder is
independent of physiologic abnormalities.
Outcome in patients with chest pain is
correlated with the degree of psychosocial
morbidity. Sensory decision theory methods,
experimental tasks that determine reasons for
reporting symptoms, show that patients with
functional chest pain have lower pain thresh-
olds and set lower standards for judging
esophageal distension stimuli as painful.25 Psy-
chological factors may contribute to these
findings, including use of negative pain coping
strategies, poor implementation of specific
pain-reducing behaviors, and reinforcement of
pain behavior by spouses or significant others.

TREATMENT

Once significant structural disease (including
cardiac disease) is excluded, reassurance plays
an important role in management. An aggres-
sive trial of acid suppression for at least one to
two months is recommended initially, and
more than 75% of patients unselected by pres-
ence or absence of documented reflux disease
will respond to high-dose acid suppression in
the first week.19 26 Medications directed at non-
specific motility disorders, including nitrates,
anticholinergics, and calcium-channel block-

ers, have been popular, but controlled trials
assessing their benefit are inconclusive. Two
double-blind, placebo-controlled studies sup-
port the use of low-dose antidepressant
therapy.27 28 Outcome is not related to the pres-
ence of physiologic abnormalities at presenta-
tion (e.g., esophageal motility abnormalities,
balloon distension sensitivity), nor is improve-
ment dependent on changes in these param-
eters. Psychological management can improve
outcome in terms of chest pain episodes, func-
tional disability, and psychological distress.29

Some of the longest follow up data available for
evaluating outcome come from psychological
treatment.29

A4. Functional heartburn
DEFINITION

Functional heartburn is defined as episodic
retrosternal burning in the absence of patho-
logic gastroesophageal reflux, pathology-based
motility disorders, or structural explanations.
The term can still be applied to those patients
whose symptoms are associated with acid
reflux events during ambulatory pH monitor-
ing, provided that the duration of esophageal
acid exposure is normal.

EPIDEMIOLOGY

Up to 30% of Western populations report
heartburn, but the distribution of pathologic
versus functional disorders is not known.2 30

Few patients seek medical care for diagnosis.
Functional heartburn is diagnosed in a minor-
ity of subjects seeking care from gastroenter-
ologists for presumed gastroesophageal reflux
disease.

DIAGNOSTIC CRITERIA

At least 12 weeks, which need not be
consecutive, in the preceding 12 months of:
(1) Burning retrosternal discomfort or

pain; and
(2) Absence of pathologic gastroesophageal

reflux, achalasia, or other motility disor-
der with a recognized pathologic basis.

JUSTIFICATION FOR CHANGE TO CRITERIA

Evidence-based data to determine specific
symptom features of functional heartburn,
including diurnal characteristics, exacerbating
factors, and ameliorating maneuvers, are ab-
sent. The criteria were revised to acknowledge
this lack of information and to include all sub-
jects with heartburn unexplained by pathologic
conditions until further scientific data are
available.

CLINICAL EVALUATION

Clarification of the nature of the symptom is an
essential first step. Other characteristics of gas-
troesophageal reflux disease should be identi-
fied to focus the investigation on the esopha-
gus. Heartburn may accompany other
esophageal (e.g., achalasia) and non-
esophageal disorders (e.g., coronary artery dis-
ease), the degree of investigation largely being
determined by clinical suspicion. Little is
required in the way of formal diagnostic
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workup for patients with brief, intermittent, or
episodic symptoms that are responsive to over-
the-counter treatment. The investigation is
straightforward for patients with longer-lasting
symptoms, troublesome symptoms, or poor
response to medication.

PHYSIOLOGIC FEATURES

A degree of hypersensitivity to intraluminal
stimuli has been proposed for this disorder.
Despite a lack of pathologic reflux, patients
with functional heartburn may demonstrate a
good temporal association between symptoms
and acid exposure; at least a third of heartburn
episodes are preceded by acid reflux events.31

Those with heartburn with normal esophageal
acid exposure times also have lower thresholds
to intraesophageal balloon distension.32 Heart-
burn and reflux events are also partially related
in some patients with functional dyspepsia,
another disorder wherein visceral hypersensi-
tivity has a presumed pathogenic role.

PSYCHOLOGIC FEATURES

Psychologic features in patients with functional
heartburn have been poorly characterized.
Heartburn not correlated with acid reflux
events on pH monitoring predicts heightened
anxiety, emotional lability, and poor social sup-
port compared with correlated symptoms.33 In
contrast, illness behavior has not diVerentiated
patients with functional heartburn from others
with bona fide reflux disease. Experimental
stress enhances perception of reflux events in
susceptible (anxious) individuals, but the
relevance of stress experiments toward under-
standing potential eVects of psychologic factors
remains unknown.

TREATMENT

The therapeutic approach initially follows
principles for treating gastroesophageal reflux
disease under the assumption that pathologic
reflux may have been overlooked in the evalua-
tion and/or that symptoms may respond to
antireflux treatment. Lifestyle modifications
should be encouraged before relying solely on
medications. Treatment with a proton pump
inhibitor provides better symptom control than
placebo, but the response is attenuated com-
pared with that in conventional reflux
disease.34 35 Limited information suggests that
heartburn also decreases with low-dose antide-
pressant therapy.27

A5. Functional dysphagia
DEFINITION

The diagnosis is restricted to patients with
esophageal rather than oropharyngeal dys-
phagia, the hallmark symptom being a sensa-
tion of abnormal bolus transit through the
esophageal body. Dysphagia is considered
functional when there is no structural abnor-
mality, pathological reflux, or pathology-based
motility disturbance to explain the symptom.

EPIDEMIOLOGY

The epidemiology of functional dysphagia is
poorly understood. Dysphagia is an uncom-
mon principal symptom in the absence of

structural abnormality or other esophageal
explanation.

DIAGNOSTIC CRITERIA

At least 12 weeks, which need not be
consecutive, in the preceding 12 months of:
(1) Sense of solid and/or liquid foods stick-

ing, lodging, or passing abnormally
through the esophagus; and

(2) Absence of pathologic gastroesophageal
reflux, achalasia, or other motility disor-
der with a recognized pathologic basis.

CLINICAL EVALUATION

Careful exclusion of structural lesions is essen-
tial before assigning a functional diagnosis.
Barium radiography using radio-opaque bolus
challenge (e.g., barium pill or marshmallow)
and fluoroscopy can help identify the anatomic
level and nature of obstructing lesions. Endos-
copy can importantly identify tumors, mucosal
rings, strictures, and evidence of pathologic
reflux. Negative evaluations should be followed
by manometry. Dysphagia is the hallmark
symptom of achalasia, a potential diagnosis
even when other studies are unrevealing.
Dysphagia associated with non-specific motil-
ity abnormalities (especially spastic disorders)
may be more responsive than chest pain to
interventions that aVect motility, making man-
ometry of greater utility in the management
algorithms.21

PHYSIOLOGIC FEATURES

Patients with functional dysphagia have not
been studied as well as patients with functional
chest pain, but physiologic observations in the
latter disorder are probably relevant to dys-
phagia. Both abnormal motor events and
abnormal perception may contribute to symp-
tom production. Limited data are available to
support this hypothesis. Loss or reduction in
the peristaltic response to swallowed food
boluses may be relevant in some subjects.36

PSYCHOLOGIC FEATURES

Anecdotal information indicates that psychiat-
ric diagnoses, especially anxiety, depression,
and somatization disorders, are significantly
more common in patients with functional dys-
phagia than in patients with other explanations
for the symptom.1 Few substantial data are
available for review.

TREATMENT

Treatment is initially directed at reassurance,
avoidance of precipitating factors, and manag-
ing underlying motility abnormalities, if de-
tected. Empirical trials of antireflux therapy are
appropriate, even in the absence of pathologic
reflux. Other treatments used in patients with
functional chest pain of presumed esophageal
origin can be tried, although eYcacy is
unproved. Excluding a mechanically obstruct-
ing process in the region of the lower
esophageal sphincter (e.g., ring, stricture,
motility abnormality) may require extra eVort.
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A6. Unspecified functional esophageal
disorders
DEFINITION

This diagnosis is reserved for poorly described
esophageal complaints or symptoms that diVer
from the other functional disorders (e.g.,
gurgling, chest bloating). The diagnosis should
not be used if principal symptoms meet criteria
for another functional esophageal disorder. No
data are available for epidemiology, diagnosis,
physiologic and psychologic features, or man-
agement.

DIAGNOSTIC CRITERIA

At least 12 weeks, which need not be
consecutive, in the preceding 12 months of:
(1) Unexplained symptoms attributed to

the esophagus that do not fit into the
previously described categories; and

(2) Absence of pathologic gastroesophageal
reflux, achalasia, or other motility disor-
der with a recognized pathologic basis.

Recommendations for future research
Several underexplored areas in the functional
esophageal disorders were identified:
+ Further attention is needed toward defining

the fundamental mechanisms of symptom
production.

+ Better treatment approaches are needed;
both outcome and mechanism of eVect
should be studied, particularly for pharma-
cological and non-pharmacological treat-
ments of identified psychosocial abnormali-
ties.

+ The eVect of treatment interventions on
health outcome in a broader sense than
esophageal symptom reduction should be
explored.

+ Methods should be sought for improving
accuracy of symptom-based criteria to
reduce reliance on objective testing.

+ The value of inclusive rather than restrictive
criteria that encompass a broader definition
within the esophagus and consider other
gastrointestinal and non-gastrointestinal
symptoms in presentation should be exam-
ined. The importance of the individual
diagnoses (excepting rumination) over a
combined “functional esophageal syn-
drome” should be evaluated critically.
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