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DESCRIPTION: Belching, bloating, and abdominal distention are
all highly prevalent gastrointestinal symptoms and account for
some of the most common reasons for patient visits to outpatient
gastroenterology practices. These symptoms are often debilitating,
affecting patients’ quality of life, and contributing to work
absenteeism. Belching and bloating differ in their pathophysiology,
diagnosis, and management, and there is limited evidence avail-
able for their various treatments. Therefore, the purpose of this
American Gastroenterological Association (AGA) Clinical Practice
Update is to provide best practice advice based on both controlled
trials and observational data for clinicians covering clinical fea-
tures, diagnostics, and management considerations that include
dietary, gut-directed behavioral, and drug therapies. METHODS:
This Expert Review was commissioned and approved by the AGA
Institute Clinical Practice Updates Committee and the AGA Gov-
erning Board to provide timely guidance on a topic of high clinical
importance to the AGA membership, and underwent internal peer
review by the Clinical Practice Updates Committee and external
peer review through standard procedures of Gastroenterology.
These best practice advice statements were drawn from a review
of the published literature based on clinical trials, the more robust
observational studies, and from expert opinion. Because system-
atic reviews were not performed, these best practice advice
statements do not carry formal ratings regarding the quality of
evidence or strength of the presented considerations.
BEST PRACTICE ADVICE STATEMENTS

Abbreviations used in this paper: APD, abdominophrenic dyssynergia;
BGBT, brain–gut behavioral therapy; CBT, cognitive behavioral therapy;
CD, celiac disease; DGBI, disorder of gut–brain interaction; FD, functional
dyspepsia; FODMAP, fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols; GERD, gastroesophageal reflux disease;
GI, gastrointestinal; GP, gastroparesis; IBS, irritable bowel syndrome; IBS-
C, irritable bowel syndrome with constipation; NCGS, nonceliac gluten
sensitivity; QOL, quality of life; SIBO, small intestinal bacterial overgrowth;
UES, upper esophageal sphincter.
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BEST PRACTICE ADVICE 1: Clinical history and physical exami-
nation findings and impedance pH monitoring can help to
differentiate between gastric and supragastric belching. BEST
PRACTICE ADVICE 2: Treatment options for supragastric belch-
ing may include brain–gut behavioral therapies, either separately
or in combination, such as cognitive behavioral therapy, dia-
phragmatic breathing, speech therapy, and central neuro-
modulators. BEST PRACTICE ADVICE 3: Rome IV criteria should
be used to diagnose primary abdominal bloating and distention.
BEST PRACTICE ADVICE 4: Carbohydrate enzyme deficiencies
may be ruled out with dietary restriction and/or breath testing. In
a small subset of at-risk patients, small bowel aspiration and
glucose- or lactulose-based hydrogen breath testing may be used
to evaluate for small intestinal bacterial overgrowth. BEST
PRACTICE ADVICE 5: Serologic testingmay rule out celiac disease
in patientswith bloating and, if serologies are positive, a small bowel
biopsy should be done to confirm the diagnosis. A gastroenterology
dietitian should be part of themultidisciplinary approach to care for
patients with celiac disease and nonceliac gluten sensitivity. BEST
PRACTICE ADVICE 6: Abdominal imaging and upper
endoscopy should be ordered in patients with alarm fea-
tures, recent worsening symptoms, or an abnormal physical
examination only. BEST PRACTICE ADVICE 7: Gastric
emptying studies should not be ordered routinely for bloating and
distention, but may be considered if nausea and vomiting are
present. Whole gut motility and radiopaque transit studies should
not be ordered unless other additional and treatment-refractory
lower gastrointestinal symptoms exist to warrant testing for
neuromyopathic disorders. BEST PRACTICE ADVICE 8: In pa-
tients with abdominal bloating and distention thought to be
related to constipation or difficult evacuation, anorectal physi-
ology testing is suggested to rule out a pelvic floor disorder. BEST
PRACTICE ADVICE 9: When dietary modifications are needed
(eg, low–fermentable oligosaccharides, disaccharides, mono-
saccharides and polyols diet), a gastroenterology dietitian should
preferably monitor treatment. BEST PRACTICE ADVICE 10:
Probiotics should not be used to treat abdominal bloating and
distention. BEST PRACTICE ADVICE 11: Biofeedback therapy
may be effective for bloating and distention when a pelvic floor
disorder is identified. BEST PRACTICE ADVICE 12: Central
neuromodulators (eg, antidepressants) are used to treat bloating
and abdominal distention by reducing visceral hypersensitivity,
raising sensation threshold, and improving psychological comor-
bidities. BEST PRACTICE ADVICE 13: Medications used to treat
constipation should be considered for treating bloating if con-
stipation symptoms are present. BEST PRACTICE ADVICE 14:
Psychological therapies, suchashypnotherapy, cognitivebehavioral
therapy, and other brain–gut behavior therapies may be used to
treat patients with bloating and distention. BEST PRACTICE 15:
Diaphragmatic breathing and central neuromodulators are used to
treat abdominophrenic dyssynergia.
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his American Gastroenterological Association Clin-
Tical Practice Update and best practice advice state-
ments describe the definition, clinical features, and
treatment for the 3 common symptoms of belching,
abdominal bloating, and abdominal distention. When these
symptoms are frequent or severe enough to impair daily
activities, they are categorized as disorders of gut–brain
interaction (DGBIs).1 The clinical advice herein is
evidence-based when data were available, but when insuf-
ficient data were available, level 5 evidence is provided on
the basis of expert opinion and is empirically based on
observational data and expert consensus of the authors.

Why Is This Question Important in
Clinical Practice?

These symptoms are highly prevalent, possibly affecting
patient quality of life (QOL), work productivity, and visits to
emergency and outpatient services.2-4 Limited information is
available for gastroenterologists to find expert advice on
diagnosing and managing these DGBI symptoms, as we lack
robust evidence because much of the existing data are single-
centered and, at times, controversial.

How Much Is Known About This Topic?
Few studies address the pathophysiology or risk factors

of belching and bloating, and their treatment options remain
suboptimal. Furthermore, these disorders overlap with
other common DGBIs, and their mechanisms involve both
centrally mediated and peripheral processes. In this Expert
Review, we separate belching from bloating and distention,
given their differing locations, pathophysiology, and path-
ways for diagnosis and treatment.

Belching Disorders
Definition

Rome IV defines belching as an audible escape of air
from the esophagus or the stomach into the pharynx. It is
considered a disorder and is referred to as “excessive
belching” when it is bothersome enough to disrupt the
patient’s usual activities and occurs more than 3 days per
week.5 Belching can occur in otherwise healthy in-
dividuals. It also may occur with other disorders, including
gastroesophageal reflux disease (GERD), functional
dyspepsia (FD), gastroparesis (GP), pregnancy, and psy-
chological symptoms, such as anxiety.6–8 It has been re-
ported in up to 50% of patients with GERD.9,10 Structural
causes of belching include hiatal and paraesophageal
hernias and, in patients post Nissen fundoplication, an
impaired gastric accommodation can lead to symptoms of
belching and dyspepsia.11

Belching is subdivided into supragastric belching from
the esophagus and gastric belching from the stomach.
Supragastric belching occurs in up to 3.4% of patients
with upper gastrointestinal (GI) symptoms and is more
commonly associated with anxiety.8 In a global
population-based study of more than 73,000 adults, the
overall prevalence of Rome IV belching disorders was
1%.2 Belching is different from aerophagia. With aero-
phagia, excessive swallowing of air increases intragastric
and intestinal gas. This leads to symptoms of bloating,
distention, and, less often, belching.12 Note that in aero-
phagia, excess air moves to the intestines and colon,
therefore, the symptom of flatulence is reported
commonly, with bloating as a main manifestation rather
than excessive belching alone.6

Diagnosis of Belching: Esophageal Physiology
Testing Differentiates Belching Syndromes

High-resolution esophageal manometry, if combined
with impedance monitoring and impedance pH monitoring,
differentiates gastric and supragastric belching and aero-
phagia. In gastric belching, spontaneous transient relaxation
of the lower esophageal sphincter is followed by air trans-
port from the stomach through the esophagus. Gastric
belching may be clinically associated with GERD.9 Then, the
upper esophageal sphincter (UES) relaxes and the air is
expelled orally.13 Conversely, in aerophagia, air enters into
the esophagus through swallowing, leading to the opening
of the UES. Then, as the air clears the esophagus via peri-
stalsis, the lower esophageal sphincter relaxes and the air
enters the stomach6 (Figure 1A and B).

In contrast, supragastric belching involves 2 separate
mechanisms—the air-suction method and the air-injection
method.14 The air-suction method differs from aerophagia
and gastric belching, as the air flows through a pressure
gradient resulting from UES relaxation. The UES relaxation
occurs before the influx of air into the esophagus, in contrast
with gastric belching, where the relaxation is a late event.
Unlike aerophagia, the supragastric air flow occurs more
quickly and is independent of esophageal peristalsis
(Figures 2A and B and 3A and B). The air-injection method
initiates the influx of air into the upper esophagus by means
of elevated pharyngeal pressure. This may occur by means
of contraction of the base of the tongue rather than a peri-
staltic contraction of the pharynx, and is not followed by an
esophageal peristaltic wave. This latter mechanism is more
akin to deliberate belching or burping in healthy individuals
and is a learned behavior.

Psychosocial Factors and Other Conditions
Influence Belching

The biopsychosocial history should attend to psychoso-
cial triggering factors, including anxiety, life events, and
conditioned responses to stressors of physical symptoms.
Notably, supragastric belching stops during sleep, distrac-
tion, or when the patient speaks.15,16 This provides evidence
that psychological factors modulate the occurrence and
frequency of supragastric belching, which may be respon-
sive to brain–gut behavioral therapies (BGBTs), such as
cognitive behavioral therapy (CBT). Belching may be
conditioned to reduce the bloating sensation via air release,
thereby reducing gastric wall tension. Surprisingly, supra-
gastric belching is less common in children than gastric
belching when a GERD association is present.17 Therefore,



Figure 1. (A) Gastric belching demonstrated in contrast to (B) with impedance pH study tracing showing instead a distal to
proximal increase in impedance with air clearing from the esophagus. Arrows indicate direction of air flow (image courtesy of
Marcelo F. Vela, MD, FACG, Mayo Clinic, Phoenix, AZ). (B) A high-resolution manometric view of gastric belching is shown
with direction of air flow from stomach to upper esophagus seen (orange arrow), which follows a transient relaxation of lower
esophageal sphincter (TLES) shown by yellow arrow. The upper esophageal sphincter opens temporarily to allow the air to
expel from the esophagus (image courtesy of C. Prakash Gyawali, MD, MRCP, Washington University, St Louis, MO).
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behavioral conditioning occurs later in life, as seen with
supragastric belching.
Treatment of Belching
Clinicians should first communicate the definition and

pathophysiology of gastric and supragastric belching to the
patient to establish an understanding and to implement
collaborative treatment. Impedance monitoring has helped
educate patients, similar to biofeedback therapy for pelvic
floor disorders, by objectively demonstrating their physical
symptoms as the first step toward treatment when belching
is a behavioral disorder and not a consequence of reflux. In
belching disorder due to supragastric belching, the reflux
episodes are typically nonacidic, which may explain the lack
of response to proton pump inhibitors. Recent studies
Figure 2. (A) Supragastric belching demonstrated in this impeda
in impedance with air clearing from the esophagus orally. Arrow
Vela, MD, Mayo Clinic, Phoenix, AZ). (B) High-resolution man
esophageal sphincter opening then air propagating through the
of lower esophageal sphincter. An expanded view is on the righ
Prakash Gyawali, Washington University, St Louis, MO).
suggested that supragastric belching before reflux activity
does not respond to proton pump inhibitor therapy, but
supragastric belching after the reflux episodes does.9

The most effective suggested treatment for supragastric
belching has been behavioral strategies, which include
helping the patient become aware of the reasons for their
symptoms.18 Diaphragmatic breathing (see video: https://
romedross.video/3azBfEE) increases vagal tone, inducing
relaxation and reducing stress response, and is a treatment
option for supragastric belching. In addition, belching
associated with GERD symptoms improves when diaphrag-
matic breathing is combined with proton pump inhibitor
therapy.19 Similarly, CBT reduces supragastric belching ep-
isodes and esophageal acid exposure, improving QOL.20

BGBTs, such as relaxation training and gut-directed
hypnotherapy, combined with central neuromodulators
nce pH study tracing showing a proximal then distal increase
s indicate direction of air flow (image courtesy of Marcelo F.
ometry showing repetitive supragastic belching with upper
esophagus, contraction of diaphragm with aborad movement
t (red arrow shows direction of air flow) (image courtesy of C.

https://romedross.video/3azBfEE
https://romedross.video/3azBfEE


Figure 3. (A) The impedance pH image on left shows swallowing of air into the esophagus then stomach (see orange arrow on
left image) followed by a supragastric belch (thick arrow) then an acid reflux episode follows (blue arrow shows pH < 4.0). (B)
Line tracing on right image shows the swallow episode (blue arrow) seen with swallowing of air.
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can improve symptom burden and QOL in patients with
belching and other functional esophageal symptoms.21 In
addition, a dedicated speech therapist can treat supragastric
belching effectively,22 as confirmed by our clinical experi-
ence. We do not advocate baclofen for use in supragastric
belching alone, but it may be considered to prevent lower
esophageal sphincter relaxation in those with gastric
belching due to GERD.23,24 Finally, central neuromodulators
may be considered to help reduce psychological distress and
raise symptom threshold (eg, bloating) that can trigger
belching.25 Because of the different mechanisms of treat-
ment, BGBTs and neuromodulators may be applied in
combination (Figure 4).
Abdominal Bloating and Distention
Definition

Abdominal bloating is a subjective sensation in any
abdominal region experienced by patients as fullness,
swelling, trapped gas or gaseousness, or tightness, and is
described as “inflamed” in some cultures. In contrast,
abdominal distention is a visible increase in abdominal
girth, often described as “like a balloon” or “like being
pregnant.” These conditions have interrelated pathophysi-
ologies, and usually coexisting treatment strategies are hard
to separate. The Rome IV criteria define functional bloating
and distention as DGBIs with recurrent symptoms of
abdominal fullness or pressure or a visible increase in
abdominal girth with symptoms at least 1 day per week and
active for 3 months, with onset of 6 months, and without a
predominance of pain and alteration in bowel habits.5 Rome
IV has an abdominal bloating and distention category that is
separate from other DGBIs, acknowledging that this can be a
primary disorder in some patients. A large global
population-based study found a prevalence of functional
bloating and distention as high as 3.5% (4.6% in women
and 2.4% in men).2 However, bloating and distention are
much more prevalent (>50%) when associated with other
DGBIs, including irritable bowel syndrome (IBS), con-
stipation, and FD.26 We will address bloating and abdominal
distention as isolated diagnoses and in association with
other DGBIs.27

Diagnosis
When the Rome IV diagnostic criteria, as defined above

for functional abdominal bloating and distention, are met,
the patient should not fulfill criteria for a diagnosis of IBS,
functional constipation, functional diarrhea, or FD.5 Because
bloating and distention are so prevalent, the Rome IV
criteria separate the clinical syndromes from occasional
symptoms of bloating and distention. This allows for stan-
dardized systematic research and guides the provider to
identify which patients should undergo diagnostic testing
and treatment.1,28 Given the multiple etiologies for bloating
and distention, diagnostic testing will depend on an algo-
rithmic approach based on presumptive causes, as dis-
cussed below (Figure 5).

Common Causes of Bloating and Distention
Food intolerance and hypersensitivity.

Carbohydrate enzyme deficiencies (eg, lactase and sucrase),
many artificial sweeteners (eg, sugar alcohols and sorbitol),



Figure 4. Belching diagnosis and management plan is provided in the algorithm for gastric belching, supragastric belching,
and aerophagia. CBT, cognitive behavioral therapy; GERD, gastroesophageal reflux disease; HRM, high resolution manom-
etry; PPI, proton pump inhibitor; TRLES, transient relaxation of lower esophageal sphincter.
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and fructans may lead to symptoms of bloating. They are
common in the general population, as the undigested
sugars have osmotic effects in the colon due to malab-
sorption from the failure to digest or absorb lactose or
sucrose.29,30 However, not all individuals who malabsorb
carbohydrates get symptoms. Those with visceral hyper-
sensitivity (eg, with IBS) are more likely to experience
symptoms due to lower sensation thresholds in response
to bowel distention.31 In the largest cohort of patients with
DGBIs, and specifically IBS of all subtypes, evaluated to
date, fructose intolerance was more common—seen in
60% of patients—and was higher than lactose intolerance
(51%), and its prevalence was similar across all major
types of DGBIs, except IBS with constipation (IBS-C).31 The
simplest and most economically sound way to diagnose
any food intolerance is usually a dietary restriction of
short duration (2 weeks), with resolution of symptoms as
a positive predictor. Although endoscopic biopsies with
enzyme assays are available, use of breath testing, which
measures hydrogen, methane, and CO2, is a better low-cost
option, albeit reserved for patients refractory to dietary
restrictions first and suspected lactose, fructose, or sucrose
intolerances.32

When and how to test for small intestinal bacte-
rial overgrowth. Small intestinal bacterial overgrowth
(SIBO) is a clinical syndrome seen with many diseases (eg,
cystic fibrosis, Parkinson disease, scleroderma, diabetes, and
connective tissue diseases) and physiological, DGBI, or
nonstructural conditions (ie, IBS, FD, post-surgical motility
disorders, and opioid and steroid use).33,34 Patients with
SIBO commonly report bloating33 and the reference stan-
dard for diagnosis is small bowel aspiration and bacterial
culture. However, given the cost, invasiveness, and technical
difficulties in obtaining these samples, clinicians treat
empirically with antibiotics or order lactulose or glucose
breath testing.35 Some consensus guidelines recommend
breath testing and establish cutoff criteria within 90 mi-
nutes of glucose or lactulose ingestion, but not all experts
agree that testing for SIBO is necessary in patients with
bloating.33,35 Increased methane levels represent intestinal
methanogen overgrowth, with a primary causative agent
being the archaea Methanobrevibacter smithii possibly
responsible for symptom generation of bloating and
distention, especially in the IBS-C population.36 The desig-
nated cutoff times, values, and doses for sugar substrates for
the small bowel aspirates and the breath tests are contro-
versial, and the scientific community has not agreed on
these parameters, therefore, we do not advocate testing for
SIBO in patients with bloating and distention unless clear
risk factors or severe symptoms dictate this test-and-treat
decision.33 Although rifaximin is the most studied anti-
biotic and is a nonabsorbable antibiotic choice, it is also the
most expensive. Several systemically absorbed antibiotics
have also been studied, including amoxicillin, fluo-
roquinolones, and metronidazole.33 Therefore, careful pa-
tient selection is needed when treating with this or any
other antibiotic medication, as they are not US Food and
Drug Administration–approved for the indication of SIBO or



Figure 5. Diagnostic and treatment algorithm for abdominal bloating and distention. NOTE. Diaphragmatic breathing, central
neuromodulators, and brain–gut behavioral therapies may be considered for treatment of abdominal bloating and distention
regardless of diagnostic correlates. Please refer to manuscript for diagnostic testing warranted based on specific symptoms. APD,
abdominophrenic dyssynergia; ARM, anorectal manometry; CBC, complete blood count; CD, celiac disease; CIP, chronic idio-
pathic intestinal pseudoobstruction; CMP, comprehensive metabolic profile; CT, computed tomography; FHx, family history;
FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; GI, gastrointestinal; IBD, inflammatory
bowel disease; IBS-C, irritable bowel syndrome with constipation; KUB, kidney, ureter, and bladder X-ray; MRI, magnetic reso-
nance imaging; NCGS, nonceliac gluten sensitivity; SIBO, small intestinal bacterial overgrowth; VH, visceral hypersensitivity.

6 Moshiree et al Gastroenterology Vol. -, Iss. -
bloating.33,36,37 Guidelines for patients with symptom
recurrence do not exist. Patients with chronic watery diar-
rhea, signs of malnutrition and weight loss, and systemic or
structural diseases that cause small bowel dysmotility or GI
transit delay (eg, cystic fibrosis or Parkinson disease) are at
high risk of SIBO and may need diagnostic testing or empiric
treatment with antibiotics.

Celiac disease, gluten, and fructans as causes.
Patients with celiac disease (CD), nonceliac gluten sensi-
tivity (NCGS), and gluten intolerance experience bloating
and distention with or without changes in bowel habits.
NCGS is an immune-mediated reaction to gluten or com-
ponents of fructans. The cornerstone of treatment is the
dietary restriction of gluten-containing foods, especially in
patients with alarm symptoms, such as weight loss, iron-
deficiency anemia, or direct association of ingestion with
GI symptoms. Tissue transglutaminase IgA and IgA levels to
preclude IgA deficiency is the recommended serologic
testing for CD in patients with IBS with diarrhea.38 The
reference standard for diagnosis of CD is a small bowel bi-
opsy confirming the diagnosis if serology is positive before
treatment. Alarm symptoms should trigger a small bowel
biopsy. In some patients with self-reported NCGS, the fruc-
tans in gluten-rich foods rather than gluten cause the
symptoms. Thus, the elimination of fructans only is
recommended.39 The availability of a capable gastroenter-
ology dietitian is vital for all of these diseases and syn-
dromes once a diagnosis is confirmed.40

Diagnostic testing and who to image or endo-
scope. Symptoms of bloating and distention do not
routinely require laboratory testing or obtaining radiologic
imaging or endoscopy unless the history discloses recent
worsening symptoms, an abnormal physical examination, or
alarm features. We advise ordering tests with worsening
dyspepsia or abdominal pain, particularly of recent onset;
vomiting; GI bleeding; unintentional weight loss >10% of
body weight; chronic diarrhea; or a family history of GI
malignancy, CD, or inflammatory bowel disease.

If visible abdominal distention is present, an abdominal
examination will help to evaluate for an abdominal mass.
The presence of tympany to percussion suggests bowel
dilatation. On auscultation, abnormal bowel sounds may
suggest obstruction or ileus, and a succussion splash may
identify intra-abdominal fluid. Any abnormalities would
lead to a computed tomography scan or ultrasound of the
abdomen to evaluate for ascites or a mass or to identify
increased bowel gas due to ileus, obstruction, or pseudo-
obstruction. Bloating and abdominal fullness are often
presenting symptoms in patients with ovarian cancer; the
highest risk is in women 50 years or older.41 However, in
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the absence of alarm symptoms, the yield of clinically
meaningful findings from these tests is low.

Occasionally, an abdominal x-ray reveals increased stool
burden and suggests further evaluation for slow transit
constipation or a pelvic floor disorder for patients with
functional constipation, IBS-mixed (diarrhea and con-
stipation), or IBS-C with severe constipation.38 In addition,
an upper endoscopy may be considered in patients older
than 40 years with dyspeptic symptoms and abdominal
bloating or distention, mainly if occurring in a geographic
region with a high prevalence of Helicobacter pylori.42

Another etiology of bloating usually accompanied by pain
may be chronic pancreatitis, despite adequate pancreatic
enzyme replacement warranting fecal elastase testing
first.43

Motility disorders. Patients with FD or GP have
symptoms of bloating and fullness, and scintigraphy often
cannot differentiate the 2 disorders.44,45 Approximately
40% of patients with GP in the National Institutes of Health
GP registry reported bloating that correlated with nausea,
abdominal fullness, and abdominal pain (P < .05), and none
of these symptoms correlate with the degree of gastric
emptying delay per scintigraphy.46 The National Institute of
Diabetes and Digestive and Kidney Disease Gastroparesis
Clinical Consortium authors stated, “FD and GP may be part
of the same clinicopathological spectrum of gastric neuro-
muscular dysfunction.”44,45 Hence, we cannot advocate
gastric scintigraphy or wireless motility capsule studies for
evaluation of bloating or distention alone, but these tests
should be considered in patients with severe nausea or
vomiting presumed to be due to delayed gastric emptying or
in patients with the postprandial FD subtype based on the
National Institute of Diabetes and Digestive and Kidney
Disease Consortium and European consensus on FD and
GP.42,45,47 In addition, severe constipation is present in
>30% of patients with symptoms of severe GP and is
associated with delayed small bowel and colonic transit but
not with gastric emptying delay.48 Therefore, in a small
subset of patients with refractory upper GI symptoms,
including severe bloating and distention, especially com-
bined with weight loss, and those suspected of having in-
testinal neuromyopathic disorders based on other
supporting history, small bowel motility evaluation with
antroduodenal manometry; wireless motility capsule; whole
gut scintigraphy; and/or radiopaque markers may elucidate
extragastric dysmotility that could respond to prokinetics.49

Importantly, many of these specialized tests, such as
antroduodenal manometry, are not standardized and
require referral to tertiary care centers in patients with
severe symptoms refractory to standard treatments and
malnutrition.

Evaluating anorectal disorders. Patients with func-
tional defecation disorders, such as dyssynergic defecation,
frequently experience constipation and bloating. This may
relate to visceral hypersensitivity (as with IBS) and a
retained stool load with colon distention. Evaluation begins
with a complete history emphasizing bowel habits, such as
straining even with soft stool or throughout the evacuation,
digital disimpaction, or splinting. Fecal incontinence may
even occur secondary to a large fecal load in the rectum
relaxing the sphincter muscle. Other structural causes may
lead to anorectal symptoms and obstructive defecation.

A digital rectal examination helps to identify increased
or decreased sphincter muscle tone, pelvic floor dyssy-
nergia, rectal prolapse, anal stricture or a rectocele. A
diagnosis of pelvic floor dyssynergia should be confirmed by
means of anorectal physiology testing combined with
balloon expulsion. Defecography with barium or magnetic
resonance imaging can be done if there is concern for a
structural etiology contributing to the symptoms, such as
pelvic organ prolapse or rectal intussusception in patients
with rectal pain or a large rectocele or cystocele. Both the
American College of Gastroenterology and British Society of
Gastroenterology advocate anorectal physiology testing,
especially for women with IBS-C not responding to standard
therapies or who have suspected pelvic floor disorders
based on history or examination findings.38,50
Treatments for Bloating and Abdominal
Distention

Given the lack of scientific evidence for treatments for
abdominal bloating and distention and their limited success,
patients may resort to possibly detrimental and unscrupu-
lous resources propagated through social media. They may
also identify providers who promote ineffective fad diets
and herbal therapies, which can lead to malnutrition or
potential toxicity. Especially for patients with DGBI, effective
communication improves the patient–provider relationship,
leading to better health outcomes, less strain on the health
care system by avoiding unnecessary urgent care visits, and
improved patient satisfaction.28,51 Once the provider un-
derstands the biopsychosocial model and can educate pa-
tients on brain–gut interactions, treatments such as diet,
biofeedback therapy, central neuromodulators, and psy-
chotherapies can be incorporated.

Dietary interventions for bloating and dis-
tention. Foods may trigger bloating and abdominal
distention, especially in patients with overlapping
DGBIs.52,53 However, few studies have evaluated dietary
restriction for primary abdominal bloating and distention.
The most investigated dietary recommendations have been
the exclusion of gluten in patients with NCGS and CD,
fructan avoidance, and initiation of the low–fermentable
oligosaccharides, disaccharides, monosaccharides and poly-
ols (FODMAP) diet in those sensitive to them.54–56 A small
study of patients who met Rome II criteria for functional
bloating and gas-related symptoms, fructose intolerance
was the most common finding based on breath testing; 65%
of patients had carbohydrate malabsorption and dietary
restriction led to improvement of symptoms in >80% at 1
month and complete improvement in 50% at 1 year.54

Recent studies have suggested that fructans, rather than
gluten, may cause symptoms in those with NCGS.39 Although
the low-FODMAP diet has not been evaluated for treating
functional bloating and distention explicitly, bloating and
QOL improvements have been reported in randomized
controlled trials when comparing the low-FODMAP diet
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with traditional dietary advice in FD and IBS.56–58 Because
the low-FODMAP diet may have potential negative impacts
on the gut microbiome, with a decrease in Bifidobacterium
species and malnutrition, its implementation with plans for
a reintroduction should be done in the hands of a trained
gastroenterology dietitian or a trained gastroenterology
provider exclusively.59 In synergy with dietary restrictions,
a careful recognition of risk factors for eating disorders and
avoidant or restrictive food intake disorder should be made,
preferably with the help of a gastroenterology psychologist
or well-informed clinician.60 If an eating disorder is identi-
fied, dietary restrictions should be tailored to avoid
malnutrition. In general, if an elimination diet is not bene-
ficial, it should be discontinued.

Treatment with probiotics and medical foods is
not recommended for bloating or distention. No
studies have examined the efficacy of probiotics in specif-
ically treating bloating and distention. One double-blind
placebo-controlled trial of 2 separate probiotics with Bifi-
dobacterium lantis and Lactobacillus acidophilus showed
improvements in global GI symptoms of patients with DGBI
at 8 weeks vs placebo, with improvements in bloating
symptoms (P < .01) achieved.61 However, the newest
British, European, and American guidelines for IBS and FD
have not endorsed the use of probiotics to treat global
symptoms in these conditions.38,50,62 Probiotics may be
associated with developing new onset of brain fogginess,
bloating, and lactic acidosis. There is currently insufficient
data supporting their use for any DGBI, including bloating.63

In the United States, peppermint oil is the most studied
herbal remedy for global IBS symptoms. A recent placebo-
controlled randomized controlled trial in IBS found no
improvement in bloating symptoms with peppermint oil at
the 6-week end point.64 Although peppermint oil is
commonly used because of minimal adverse effects, further
studies are needed to document its benefit in bloating and
distention.

Anorectal biofeedback therapy may help bloating
and distention. Bloating and abdominal distention are
key symptoms in patients with IBS-C and chronic con-
stipation. Because these conditions overlap with dyssyner-
gic defecation, anorectal biofeedback therapy is often
recommended, with the expectation that improving pelvic
floor function will reduce bloating symptoms.38 Anorectal
biofeedback uses an instrument-based “operant-condition-
ing” technique, when evacuation coordination occurs via a
visual monitor that demonstrates the results of anorectal
push and relaxation, which promotes normal defecation.65

One study in Italy reported a high prevalence of disor-
dered defecation in patients with diet-refractory bloating.
Treatment led to a responder rate of 54% for bloating
scores decreased by 50%.66 The response rates to biofeed-
back therapy in those with IBS-C and chronic constipation
are similarly favorable and long-lasting based on RCTs, with
improvements in abdominal distention, rectal hypersensi-
tivity, and bloating.67,68 Because these tests and their ther-
apists are not widely available, home-based biofeedback
therapy alternatives and point-of-care anorectal function
testing may aid easy application in an office setting without
access to a motility specialist.68,69 We propose that
biofeedback therapy is effective for bloating disorder when
an evacuation disorder is identified.

Central neuromodulators for bloating and
distention. Bloating is an uncomfortable sensation that
results from multiple disturbed mechanisms along the gut–
brain axis. The symptom may result from visceral hyper-
sensitivity to impaired central down-regulation of incoming
visceral signals.70 These sensations may also be amplified
by the psychological state when visceral anxiety, depression,
or somatization coexist.71 Central neuromodulators (eg,
antidepressants) reduce the perception of incoming visceral
signals, re-regulate brain–gut dysregulated control mecha-
nisms, and improve psychological comorbidities.25 Antide-
pressants that activate noradrenergic and serotonergic
pathways, including tricyclic antidepressants (eg, amitrip-
tyline) and the serotonin–norepinephrine reuptake in-
hibitors (eg, duloxetine and venlafaxine) show the greatest
benefit in reducing visceral sensations. Many studies have
shown improvement for bloating, pain, and global symp-
toms for various DGBIs, including IBS, FD, functional
heartburn, and nausea and vomiting.72–74 Central neuro-
modulators, such as pregabalin, have also shown improve-
ments in bloating in patients with IBS.75 A few other studies
have evaluated the effect of central neuromodulators spe-
cifically on bloating in the context of associated DGBIs, such
as IBS, centrally mediated abdominal pain, or GP, and have
shown symptom benefits.18,25,49 Based on our clinical
experience, abdominal distention improves with central
neuromodulators by reducing the bloating sensation that
triggers the distention via that abnormal viscerosomatic
reflex. The benefit seems to work best when the distention
occurs during or after a meal.25,28,76

Gut-related medications that treat constipation
may help bloating symptoms. Several studies have used
bloating as a secondary outcome measure and reported
their benefit over placebo. These include secretagogues
(eg, lubiprostone, linaclotide, and plecanatide), a 5-
hydroxytryptamine 4 receptor agonist (eg, tegaserod,
recently removed from the market), and a sodium-
hydrogen exchanger-3 agent (eg, tenapanor) specifically
for IBS-C.77–83 A recent meta-analysis using 13 trials found
all medications superior to placebo for treating abdominal
bloating in patients with IBS-C.84 Results of an indirect
comparison of all the drugs showed no differences among
these medications. A selective 5-hydroxytryptamine 4 re-
ceptor agonist, prucalopride, is used to treat GP and con-
stipation.85,86 Results of pooled analyses from constipation
trials showed a number needed to treat of 8, with moderate
to severe bloating improvements.

Brain–gut behavioral therapies for bloating. A
recently published multidisciplinary consensus report pro-
vides evidence to support various BGBTs to treat DGBI.18

These therapies, including hypnotherapy, CBT, and other
modalities, may be combined with central neuromodulators
and other GI treatments in a safe and complementary
fashion. In addition, these treatments do not need to be
symptom-specific, as they improve the overall QOL param-
eters, anxiety, stress, and burden associated with DGBIs. A
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meta-analysis evaluating the efficacy of psychological ther-
apies in IBS found the most robust evidence with CBT and
gut-directed hypnotherapy, however, all therapies were
effective in IBS. A risk of bias was noted in many of the
trials.87 To date, none of the BGBTs have focused on func-
tional bloating only; however, empiric evidence based on
the consensus of experts supports their use, in the least, to
reduce psychological distress and improve QOL. In addition,
prescription-based psychological therapies are now US Food
and Drug Administration–approved for use on smart apps.
Furthermore, because these therapies improve global
symptoms that include bloating in IBS and FD, and they are
safe and relatively inexpensive, we suggest BGBT for treat-
ing symptoms of bloating and distention.18
Abdominophrenic Dyssynergia as a Basis for
Bloating and Distention

Abdominophrenic dyssynergia (APD) describes a para-
doxical viscerosomatic reflex response to minimal gaseous
distention in subjects with symptoms of bloating and
marked abdominal distention. Healthy individuals react to
increased intestinal gas by contracting their anterior
abdominal muscles and relaxing the diaphragm, thereby
preventing abdominal distention. With APD, the diaphragm
paradoxically contracts (goes down), and the anterior
abdominal wall muscles relax, leading to abdominal
distention.88 In patients with functional bloating or IBS,
computed tomography scans demonstrate the APD response
with even small increases in intraluminal gas (approxi-
mately 10%, insufficient to explain the degree of abdominal
distention) and visceral hypersensitivity.89 In contrast, pa-
tients with severe intestinal dysmotility with large amounts
of intestinal gaseous distention (eg, intestinal pseudo-
obstruction) did not exhibit an APD pattern with similar
symptoms of distention and bloating. For many patients, the
APD distention occurs during or immediately after a meal.76

This suggests that gastric and intestinal distention leads to
bloating, which triggers the viscerosomatic reflex and the
APD response. In this context, our experience indicates that
central neuromodulators reduce abdominal distention by
reducing the bloating sensation, thereby reducing the trig-
gering mechanism for the APD. This does not seem to work
well when the bloating is constant or unrelated to meals.28

Biofeedback therapy for APD using electromyography of
muscle activity (diaphragm and intercostal muscles) has
been proposed, with a benefit reported in 2 studies by 1
group.90 Additional studies by other investigators are
needed to confirm this benefit and determine its
applicability.

Diaphragmatic breathing, which reduces vagal tone and
sympathetic activity, may be used to treat APD. For example,
in patients with IBS, slow deep breathing intervention leads
to improvements in autonomic response assessed by exer-
cise heart rate recovery and heart rate variability.91 Still,
more data are needed, although expert consensus from
brain–gut behavioral therapists and neuro-
gastroenterologists report improvement in patient symp-
toms, and this method is inexpensive and safe (for further
information on APD please see the video at: https://
romedross.video/Q_A_AbdomDyssyn).

Conclusions
Symptoms of belching, abdominal bloating, and disten-

tion are common and, when experienced frequently and
bothersome, leading to impairment of patients’ daily activ-
ities, they are categorized as a DGBI. Although many gaps
exist in understanding these symptoms, their pathophysi-
ology seems to be converging on the importance of dysre-
gulation of the brain–gut axis and the application of the
biopsychosocial model for treatment that addresses diet,
motility visceral sensitivity, and psychosocial parameters.
The limited number of well-designed studies makes
evidence-based treatment recommendations difficult.
Therefore, we must extrapolate data from other DGBIs
where these symptoms may coexist and rely on empiric
evidence to identify treatments supported by clinical expe-
rience. We believe a multidisciplinary approach and a
patient-centered model are keys to managing treatment in
patients with belching, abdominal bloating, and distention.
Integrated care involving gastroenterologists, gastroenter-
ology dietitians, brain–gut behavioral therapists, and
motility providers may not be available in all settings.
Careful attention to the patients’ primary symptoms, phys-
ical examination, and limited diagnostic studies can help to
navigate patients toward the proper diagnostic evaluation.
Furthermore, education and effective communication skills
using a patient-centered care model will optimize treatment
with improved outcomes and increased patient and pro-
vider satisfaction and reduce unneeded diagnostic testing
and health care costs.28,51,92
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