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Abstract: Abdominal bloating and distension are highly prevalent 
symptoms that can negatively impact quality of life and lead to medi-
cal consultation. Despite their prevalence, symptoms of bloating and 
distension pose a unique diagnostic and therapeutic challenge, as they 
are inherently nonspecific symptoms with a complex etiology, and no 
uniform diagnostic or treatment algorithm currently exists. Additional-
ly, bloating is common among disorders of gut-brain interaction, which 
can be difficult to treat. This article offers a practical approach for 
evaluating and treating symptoms of bloating and distension through 
discussion of 5 common etiologies: diet, small intestinal bacterial over-
growth, constipation, visceral hypersensitivity, and abdomino-phrenic 
dyssynergia. An effective personalized evaluation and treatment plan 
can be established to address symptoms of bloating and distension 
through consideration of these etiologies in the context of the patient’s 
individual characteristics and presentation.

Abdominal bloating and distension are 2 of the most commonly 
reported gastrointestinal (GI) symptoms. US household surveys 
have estimated the prevalence of symptoms of bloating to be 

16% to 31%.1,2 Nearly everyone has experienced occasional symptoms 
of abdominal bloating or distension, perhaps in the context of a meal. 
For many people, bloating and distension are infrequent, transient 
symptoms that do not lead to medical consultation. However, for other 
people, bloating and distension can be chronic symptoms that are 
bothersome and negatively impact quality of life, particularly among 
people with disorders of gut-brain interaction (DGBI), previously called 
functional GI disorders. For example, in studies of patients with irritable 
bowel syndrome (IBS), the prevalence of bloating and distension has 
been reported to be as high as 66% to 90%.3,4 As such, abdominal bloat-
ing has been recognized as a key supporting symptom for IBS in the 
latest iteration of the Rome criteria (Rome IV), which define DGBI.5

Abdominal bloating is the subjective sensation of excess intestinal 
gas, or a feeling of being distended without obvious visible abdominal 
distension. Patients with abdominal bloating may also describe a sense 
of fullness or discomfort in the epigastric area. Abdominal distension 
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is the objective physical manifestation of an increase in 
abdominal girth. Symptoms of abdominal bloating and 
distension frequently coexist but can occur independently 
in some patients. The impact of abdominal bloating and 
distension can be significant among patients with chronic 
symptoms. However, despite their prevalence, the impact 
of these symptoms on the health care system as a whole 
is poorly understood, as symptoms of bloating and dis-
tension are typically included in diagnostic codes for IBS, 
constipation, dyspepsia, and other diagnoses for billing 
purposes.

The etiology and pathophysiology of bloating and 
distension are complex, and these nonspecific symptoms 
often create a diagnostic dilemma for the clinician. Simi-
larly, there is no universally accepted treatment algorithm 
for bloating, which poses another clinical challenge. 
Importantly, a number of organic disorders may also cause 
symptoms of bloating and distension and thus need to be 
considered, especially if alarm symptoms such as weight 
loss are present (many of which are beyond the scope of 
this review; see Table 1). The purpose of this review is to 
present a practical approach to evaluating and managing 
symptoms of abdominal bloating and distension through 
a discussion of 5 key etiologies: diet, small intestinal over-
growth (SIBO), constipation, visceral hypersensitivity, 
and abdomino-phrenic dyssynergia (Figure 1).

Diet

Many patients implicate diet as a cause for symptoms of 
bloating and distension. Indeed, a careful diet history can 

be an important initial step in the evaluation of bloating 
and distension, as the identification of specific foods that 
trigger symptoms may assist in management. For exam-
ple, artificial sweeteners that contain poorly absorbed 
sugar alcohols, such as sorbitol, mannitol, and glycerol, 
can promote intestinal gas production.6 Thus, avoidance 
of products that contain artificial sweeteners, such as 
certain diet sodas, chewing gum, and coffee sweeteners, 
may help reduce symptoms of abdominal bloating and 
distension in some patients.

Additionally, carbohydrate intolerance and malab-
sorption represent another important category pertaining 
to diet and bloating. Lactose is a disaccharide composed 
of glucose and galactose, and is the main carbohydrate 
found in milk products. The absorption of lactose is 
dependent on the brush border enzyme lactase-phlorizin 
hydrolase. Deficiency of lactase can lead to lactose mal-
digestion, causing excess intestinal gas production and 
diarrhea. A recent meta-analysis estimated the prevalence 
of lactose malabsorption to be 68% globally and 36% in 
the United States.7 

Although there is currently no gold standard test, 
assessment of lactose malabsorption is commonly per-
formed with a hydrogen breath test using lactose as a 
substrate. An increase of at least 20 ppm breath hydro-
gen above baseline is considered to be a positive test.8 
It should be noted, however, that variations in testing 
methodology can affect the rate of false-positive and 
false-negative results with carbohydrate breath testing in 
general, and there is controversy pertaining to the clinical 
utility of carbohydrate breath testing, including lactose 
breath testing.9 Although some centers have historically 
used 50 g of lactose for lactose breath testing, the most 
recent North American Consensus guidelines recom-
mend that 25 g of lactose is the correct dose for lactose 
breath testing.8 Importantly, lactose intolerance does not 
necessarily correspond with lactose malabsorption by a 
breath test, and lactose intolerance is thought to be par-
ticularly prevalent among patients with DGBI. A recent 
meta-analysis demonstrated that lactose intolerance was 
significantly more common in patients with IBS com-
pared with healthy controls (odds ratio, 3.49; 95% CI, 
1.62-7.55), whereas there was no significant difference 
in the prevalence of lactose malabsorption between IBS 
patients and controls.10

Fructose is a part of the disaccharide sucrose (also 
containing glucose) and is a naturally occurring sugar in 
fruits, vegetables, and sweeteners. Absorption of fructose 
occurs via the glucose/fructose transporter member 5 
(GLUT5) in the small intestine, although absorptive 
capacity is thought to be limited and is partially depen-
dent on glucose.11 The limited absorptive capacity of fruc-
tose in healthy individuals is important to highlight, as 

Table 1. Common Organic and Pathologic Etiologies for 
Abdominal Bloating and Distension

•  Lactose, fructose, and other carbohydrate intolerances
•  Celiac disease
•  Small intestinal bacterial overgrowth 
•  Pelvic floor dysfunction
•  Gastroparesis
•  Delayed small intestine transit
•  Mechanical obstruction
•  Chronic intestinal pseudo-obstruction
•  Pancreatic insufficiency
•  Hypothyroidism
•  Ascites
•  Central adiposity
•  Prior gastroesophageal surgery (bariatric surgery,  
    fundoplication)
•  Gastrointestinal or gynecologic malignancy
•  Aerophagia
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there is no controversy regarding the amount of fructose 
to use as a substrate during a hydrogen breath test, which 
is the test of choice for assessing fructose malabsorption. 
The most recent North American Consensus guidelines 
recommend using 25 g of fructose for breath testing and, 
as mentioned, consider a rise of at least 20 ppm in breath 
hydrogen from baseline to represent a positive result.8 As 
with lactose breath testing, the clinical utility of fructose 
breath testing has been questioned, given the potential 
for false-positive and false-negative results, and multiple 
studies have demonstrated intra-individual variability 
with repeated fructose testing.9 

Gluten, a storage protein found in certain grains, is 
another dietary source that can cause symptoms of bloat-
ing and distension in some patients (especially those with 
celiac disease), although the potential for gluten to cause 
bloating in patients without celiac disease is debated. In 
celiac disease, malabsorption of wheat and gluten injures 
the villi of the small intestine, leading to decreased 
brush border enzyme activity, altered breakdown of car-
bohydrates, and an increased osmotic load in the small 
intestine, which can lead to symptoms of bloating, dis-
tension, and accelerated GI transit.12 An estimated 70% 

of patients considered to have nonceliac gluten sensitivity 
(NCGS) report bloating as a symptom.13 Gluten has 
also been implicated as a dietary element that can cause 
bloating in patients with DGBI. A randomized, placebo- 
controlled, rechallenge trial of 34 patients with IBS 
(without celiac disease), who were symptomatically con-
trolled on a gluten-free diet, demonstrated that a 1-week 
gluten challenge led to significantly worse bloating com-
pared with placebo.14 Importantly, more recent evidence 
demonstrates that fructans (oligo- or polysaccharides 
consisting of chains of fructose with a single terminal 
glucose molecule), which are also present in wheat, may 
be the culprit for symptoms in patients with NCGS, 
rather than gluten.15 Further, a double-blind crossover 
trial of 37 patients with NCGS and IBS failed to show 
a dose-dependent effect of gluten on symptoms, whereas 
all patients experienced significant improvement in symp-
toms when placed on a low–fermentable oligosaccharide, 
disaccharide, monosaccharide, and polyol (FODMAP) 
diet during a 2-week run-in period.16 

Studies have shown that IBS patients treated with 
a low-FODMAP diet reported statistically significant 
improvement in bloating compared with standard dietary 

Figure 1. Recommended treatment algorithm for abdominal bloating and distension in the absence of alarm symptoms.
FODMAP, fermentable oligosaccharide, disaccharide, monosaccharide, and polyol; SIBO, small intestinal bacterial overgrowth.
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advice.17,18 Further, a study by Böhn and colleagues 
also showed statistically significant improvements in 
abdominal distension in patients with IBS treated with 
a low-FODMAP diet compared with pre-diet interven-
tion baseline.19 However, a recent meta-analysis of 13 
randomized controlled trials (RCTs) assessing a low- 
FODMAP diet for the treatment of IBS demonstrated 
that a low-FODMAP diet was superior to British Dietetic 
Association/National Institute for Health and Care Excel-
lence dietary advice with respect to improving symptoms 
of bloating or distension but was not found to be superior 
to other dietary strategies, including a high-FODMAP 
diet.20 Taken together, a trial of a low-FODMAP diet is 
still considered to be a reasonable dietary intervention 
to treat symptoms of bloating and distension. Indeed, 
the most recent guidelines for the management of IBS 

released by the American College of Gastroenterology 
recommend a limited trial of a low-FODMAP diet to 
improve global symptoms of IBS, including bloating.21 
However, the clinician should be advised that a long-term 
treatment strategy centered on a low-FODMAP diet is 
best done in conjunction with a trained GI nutritionist, as 
proper reintroduction of foods is important for avoiding 
micronutrient deficiencies that may develop with chronic 
low-FODMAP diet adherence.

Small Intestinal Bacterial Overgrowth

SIBO is characterized by the presence of excess bacteria 
within the small intestine, combined with characteristic 
GI symptoms such as bloating. Thus, SIBO is frequently 
considered in the evaluation of patients with bothersome 
bloating or distension and may be particularly relevant in 
patients with identifiable risk factors that may predispose 
them to SIBO (Table 2). However, there is considerable 
controversy regarding the diagnosis of SIBO and the 
clinical utility of current testing methods. Historically, 
aspiration with culture of fluid within the small intestine 
has been considered the gold standard for diagnosis of 
SIBO. However, this technique is inherently invasive, as 
the fluid sample is obtained via upper endoscopy. Breath 
testing represents an alternate method for SIBO testing 
that is safe, noninvasive, less expensive, and relatively easy 
to perform. As such, breath testing has become a generally 
accepted and increasingly popular means of testing for 
SIBO, although its sensitivity is modest and estimated to 
range from 20% to 93%.22,23 Glucose or lactulose can be 
utilized as substrates for hydrogen and methane breath 
testing in the assessment for SIBO. Per the most recent 
North American Consensus guidelines, a lactulose or glu-
cose breath test is considered positive for SIBO if breath 
hydrogen levels rise by 20 ppm or more compared with 
baseline within 90 minutes.8

Given the lack of consensus regarding the optimal 
method to diagnose SIBO, its true prevalence and asso-
ciation with other pathologic disorders remain uncertain. 
For example, the prevalence of SIBO among healthy con-
trols has been reported to be 0% to 20%, vs 4% to 78% 
in patients with IBS.24 Additionally, recommendations 
regarding management of SIBO have also been somewhat 
limited by controversies surrounding its diagnosis. How-
ever, many clinicians would agree that identification of 
potential underlying causes, and correction if possible (ie, 
small bowel stricture), is a reasonable first step. 

For the majority of people in whom no specific eti-
ology can be identified, antibiotic treatment is frequently 
pursued. Although no uniformly accepted antibiotic 
treatment algorithm exists, rifaximin (Xifaxan, Salix), a 
poorly absorbed antibiotic with a favorable safety profile,  

Table 2. Risk Factors for Small Intestinal Bacterial 
Overgrowth 

Anatomic Abnormalities

•  �Gastrointestinal surgery (Roux-en-Y gastric bypass, 
ileocecal valve resection)

•  Small bowel stricture or fistula
•  Short bowel syndrome
•  Small bowel diverticulosis
•  Small bowel intussusception

Gastrointestinal and Motility Disorders

•  Gastroparesis
•  Delayed small bowel transit
•  Chronic intestinal pseudo-obstruction
•  Celiac disease
•  Pancreatic insufficiency
•  Atrophic gastritis

Systemic Disorders

•  �Connective tissue disorders (scleroderma,  
Ehlers-Danlos syndrome)

•  Amyloidosis
•  �Immune deficiency (immunoglobulin A deficiency, 

combined variable immune deficiency)
•  Diabetes mellitus
•  Hypothyroidism
•  Cirrhosis
•  Paraneoplastic syndrome

Medications

•  Proton pump inhibitors
•  Opioids
•  Anticholinergics
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has been the most commonly studied for treatment of 
bloating symptoms (see Table 3 for a comprehensive 
list of antibiotic treatment options). Although the pre-
cise mechanism of action of rifaximin remains unclear, 
there is evidence that the response to rifaximin may be 
related to the presence of SIBO. For example, 1 placebo- 
controlled trial of more than 100 patients with symptoms 
of bloating and flatulence, with over one-half meeting 
Rome II criteria for IBS, demonstrated that a significant 
decrease in hydrogen breath excretion on breath testing 
correlated with an improvement in bloating among those 
who responded to rifaximin.25 However, rifaximin has 
also been shown to be effective in treating bloating in 
patients with DGBI, irrespective of SIBO. In 2 identical, 
placebo-controlled trials (TARGET 1 and TARGET 2) 
involving more than 1000 combined patients, Pimentel 
and colleagues identified that patients with IBS without 
constipation who were treated with rifaximin 550 mg 3 
times daily for 14 days had a greater proportion of relief 
of IBS-related bloating for at least 2 of the first 4 weeks 
of treatment, compared with those given placebo (40.2% 
vs 30.3%; P<.001).26 Additionally, rifaximin was shown 
to be superior to placebo in providing adequate relief of 
postprandial fullness or bloating in an RCT of 86 patients 
with functional dyspepsia (FD) according to Rome III 
criteria without SIBO (80% vs 59%; P=.03).27 

Taken together, although controversy persists regard-
ing the diagnosis and treatment of SIBO, as well as the 
relevance of SIBO with respect to DGBI, SIBO is still a 
reasonable consideration in the approach to patients with 
bloating and/or distension. In patients with identifiable 
risk factors for SIBO, correction of such factors, if pos-
sible, or empiric treatment for SIBO with an antibiotic 
is logical. However, there are no RCTs comparing one 
antibiotic to another for the treatment of SIBO, and 
thus the choice of antibiotic should be based on prior 
antibiotic use, cost, safety, and an assessment of comorbid  

conditions and medications. For patients without identi-
fiable risk factors for SIBO, assessment with breath testing 
or empiric treatment in select populations (ie, those with 
IBS with diarrhea) is reasonable. 

Constipation

Chronic constipation has been estimated to affect approx-
imately 15% of adults, and bloating is a bothersome 
symptom for many of these patients.28,29 A prospective 
study of more than 2000 patients with functional consti-
pation (FC) and IBS with constipation (IBS-C) demon-
strated that over 90% of patients reported symptoms of 
bloating; moreover, patients with bloating reported lower 
quality-of-life scores.30 Patients with primary chronic con-
stipation (constipation not attributable to another disease) 
can be classified based on assessment of colonic transit and 
anorectal function. Colonic transit can be assessed by radi-
opaque-marker radiograph study, scintigraphy, wireless 
motility capsule, or, less commonly, colonic manometry, 
and patients with delayed colonic transit identified upon 
testing can be classified as having slow-transit constipa-
tion.31 Altered GI motility generally results frequently in 
symptoms of bloating. In a study of 30 patients with IBS-
C, those with prolonged colonic transit were shown to 
have greater abdominal distension compared with patients 
with normal transit; however, symptoms of bloating did 
not correlate with colonic transit.32

Pelvic floor dysfunction, characterized by incomplete 
relaxation or paradoxical contraction of the puborectalis 
muscle and/or anal sphincter muscles (so-called dyssyn-
ergic defecation), represents an important category of 
defecatory disorders that can contribute to symptoms 
of chronic constipation. A meta-analysis of 79 studies 
assessing prevalence of defecatory disorders in over 
7000 patients with chronic constipation identified the 
prevalence of dyssynergic defecation to be nearly 50%.33 
Anorectal manometry with balloon expulsion is the most 
widely used test for evaluation of pelvic floor dysfunc-
tion.34,35 Patients with anorectal motor dysfunction may 
experience bloating and distension because of an impaired 
ability to effectively evacuate gas or stool from the rectum. 
One study showed that prolonged balloon expulsion on 
anorectal manometry correlated with symptoms of dis-
tension among patients with constipation.36 Further, 
pelvic outlet obstruction has been shown to delay colonic 
transit.37 Thus, abdominal bloating and distension may 
occur in patients with pelvic floor dysfunction owing 
to the impaired passage of flatus and stool, but also as a 
result of coexisting slow colon transit. 

Pelvic floor dysfunction is most commonly treated 
with pelvic floor physical therapy, and ideally biofeedback 
therapy in which patients are trained to effectively relax 

Table 3. Antibiotic Treatment Options for Small Intestinal 
Bacterial Overgrowth

•  Ciprofloxacin (250 mg BID)
•  Doxycycline (100 mg BID)
•  Metronidazole (250 mg TID)
•  Neomycin (500 mg BID)
•  Norfloxacin (400 mg BID)
•  Rifaximin (550 mg TID)
•  Tetracycline (250 mg QID)
•  Trimethoprim-sulfamethoxazole (160/800 mg BID)

BID, twice daily; QID, 4 times daily; TID, 3 times daily.
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their pelvic floor and abdominal muscles through obser-
vation of visual signaling, often generated by real-time 
electromyography (EMG) measurements from the anal 
canal and abdomen. In addition to addressing dyssynergic 
defecation, biofeedback therapy has also been shown to 
improve symptoms of bloating. In a study of 52 patients 
with slow transit constipation, biofeedback therapy was 
shown to significantly reduce symptoms of bloating in 
patients with pelvic dyssynergia and pelvic outlet obstruc-
tion.37 Additional studies of patients with idiopathic 
constipation and various combinations of pelvic floor 
dysfunction and slow colonic transit have demonstrated 
significant reductions in bloating symptoms following 
biofeedback therapy.38,39 

Finally, a large percentage of patients with primary 
chronic constipation may be categorized as having FC 

(also referred to as chronic idiopathic constipation 
[CIC]) or IBS-C. The Rome IV criteria are primarily 
symptom-based and used to define these 2 disorders; 
importantly, the presence of abdominal pain associated 
with a change in bowel habits distinguishes IBS-C from 
FC (Table 4).5 A variety of treatment modalities exists for 
these disorders, although it is important for the clinician 
to recognize that some treatments can cause bloating, 
especially the nonabsorbable disaccharide lactulose (ie, 
insoluble fiber, polyethylene glycol–based solutions).27,30 
As stated previously, symptoms of bloating have been 
reported in up to 90% of patients with FC and IBS-C. 
Although impaired colonic transit may contribute to 
bloating in some patients with FC or IBS-C, heightened 
visceral hypersensitivity may also contribute to symptoms 
of bloating (as discussed in the following section) with 
these disorders.

Secretagogues represent a category of prescription 
medications that have been shown to improve global 
symptoms of IBS and FC, including bloating. Three 
different secretagogues are available to treat symptoms 
of IBS and CIC: the type 2 chloride channel agonist 
lubiprostone and the guanylate cyclase-C agonists 
linaclotide and plecanatide (Trulance, Salix). In a pla-
cebo-controlled study of more than 1000 patients with 
IBS-C, lubiprostone 8 mcg twice daily significantly 
improved bloating symptoms, a secondary endpoint of 
the trial.40 A 48-week, open-label study of 248 patients 
with CIC demonstrated that lubiprostone 24 mcg twice 
daily improved bloating, although a placebo group was 
not included.41 

In 2 placebo-controlled studies evaluating the effi-
cacy and safety of linaclotide 145 mcg or 290 mcg daily 
in more than 1000 patients with CIC, both doses signifi-
cantly improved symptoms of bloating during each of the 
12-week studies.42 Of note, 1 study to date has focused on 
CIC patients with significant complaints of bloating. In 
that placebo-controlled study of 483 patients with CIC 
with moderate to severe bloating, linaclotide 145 mcg 
and 290 mcg once daily significantly improved symptoms 
of abdominal bloating compared with placebo.43 Finally, 
linaclotide has also been shown to improve bloating in 
patients with IBS-C, as demonstrated in a placebo-
controlled trial of 804 patients in which bloating was a 
secondary endpoint.44

Plecanatide has also been shown to improve bloating 
in patients with CIC and IBS-C. In a placebo-controlled 
study of more than 1000 patients with CIC, plecanatide 
3 mg and 6 mg once daily both significantly improved 
symptoms of bloating compared with placebo.45 Addition-
ally, both doses of plecanatide were shown to significantly 
improve bloating in patients with IBS-C in 2 identically 
designed, placebo-controlled studies evaluating its efficacy 

Table 4. Rome IV Diagnostic Criteria for Functional 
Constipation and Irritable Bowel Syndrome With 
Constipationa

Diagnostic Criteria for Functional Constipationb

1. Must include 2 or more of the following:

    •  Straining during more than 25% of defecations

    •  �Lumpy or hard stools with more than 25% of 
defecations

    •  �Sensation of incomplete evacuation with more than 
25% of defecations

    •  �Manual maneuvers to facilitate more than 25% of 
defecations 

    •  Fewer than 3 spontaneous bowel movements per week

2. �Loose stools are rarely present without the use of  
a laxative

3. Insufficient criteria for irritable bowel syndrome

Diagnostic Criteria for Irritable Bowel Syndromeb

Recurrent abdominal pain, on average, at least 1 day per 
week in the past 3 months, associated with 2 or more of  
the following criteria:

1. Related to defecation

2. Associated with a change in the frequency of the stool

3. Associated with a change in the form of the stool 

Irritable bowel syndrome with predominant constipation: 
More than 25% of bowel movements with Bristol stool 
form type 1 or 2 and less than 25% of bowel movements 
with Bristol stool form type 6 or 7

aModified from Lacy et al.5

bCriteria must be fulfilled for the past 3 months with symptom onset at 
least 6 months prior to diagnosis. 
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and safety for the treatment of IBS-C that included more 
than 2000 patients combined.46 

More recently, a meta-analysis of 13 RCTs of medi-
cations approved by the US Food and Drug Administra-
tion for the treatment of IBS-C that assessed bloating as 
an endpoint (trials examining linaclotide, lubiprostone, 
tegaserod [Zelnorm, Alfasigma], and tenapanor [Ibsrela, 
Ardelyx] were included in the final analysis) demon-
strated that these 4 agents were all superior to placebo 
for relieving bloating, with linaclotide found to be the 
most efficacious.47 Thus, secretagogues have consis-
tently been shown to improve symptoms of bloating in 
patients with FC and IBS-C and should be considered 
in the treatment of bloating, particularly among patients 
with constipation that is refractory to more conservative 

measures, including treatment of pelvic floor dysfunc-
tion, if applicable.

Visceral Hypersensitivity

As mentioned, visceral hypersensitivity is thought to 
play an important role in the pathophysiology of DGBI, 
including IBS-C. As symptoms of bloating and disten-
sion are common in DGBI, heightened visceral hyper-
sensitivity has also been implicated as a mechanism by 
which symptoms of bloating may occur in this patient 
population. Using rectal balloon distension, Agrawal and 
colleagues demonstrated that IBS patients with symptoms 
of bloating alone had heightened visceral hypersensitivity 
compared with those with symptoms of bloating and 

Figure 2. Illustration of abdomino-phrenic dyssynergia. Reproduced with permission from Lacy et al.63 
GI, gastrointestinal. 

Normal amount of 
gas in GI tract

Gaseous distension 
of GI tract (normal 

or meal-appropriate 
increase in  

intestinal gas)

Diaphragm ascends  
(relaxes)

Abdominal 
wall muscles 

contract

Normal  
viscerosomatic 

reflex

Diaphragm descends  
(contracts)

Diaphragm

Liver

Stomach

Colon

Small  
intestine

Abdominal  
wall

Gas  
stretching  

GI tract

Abdominal  
wall relaxes

Abnormal  
viscerosomatic  

reflex

Gas  
stretching  

GI tract



82    Gastroenterology & Hepatology  Volume 18, Issue 2  February 2022 

C A N G E M I  A N D  L A C Y

distension, suggesting that bloating may be a marker 
for visceral hypersensitivity.48 Additional studies have 
also identified a significant association between visceral 
hypersensitivity and the severity of bloating symptoms 
among IBS patients.49 Similarly, in patients with FD, 
postprandial sensitivity to gastric balloon distension was 
found to have a significant correlation with postprandial 
symptoms, including bloating.50

As such, centrally acting agents (so-called neuromod-
ulators), such as antidepressants, and peripherally acting 
agents, such as gabapentin, may be a reasonable treatment 
option in a select group of patients with bloating, as there 
is growing evidence that neuromodulators improve symp-
toms of bloating in patients with DGBI such as IBS and 
FD.51-53 One recent placebo-controlled trial of 85 patients 
with IBS showed that treatment with pregabalin 225 
mg twice daily resulted in a significant improvement in 
bloating symptoms, a secondary endpoint of the trial.54 In 
addition to treating visceral hypersensitivity, centrally act-
ing neuromodulators can improve emotional factors, such 
as anxiety and depression, which may amplify conscious 
perception of bloating and distension. 

Additionally, nonmedicinal alternative therapies, 
such as cognitive behavioral therapy (CBT) and gut-
directed hypnotherapy, have been shown to be effective 
in the treatment of GI disorders such as IBS and FD, in 
which bloating is also a common symptom.55 Although 
the exact mechanism by which such therapies improve 
GI symptoms is not completely understood, it is theo-
rized that psychologic therapies address dysfunction of 
the brain-gut axis, of which visceral hypersensitivity is a 
central component. Gut-directed hypnotherapy specifi-
cally has been shown to attenuate central processing of 
visceral stimuli in patients with IBS, and has also been 
shown to significantly improve symptoms of bloating 
in patients with IBS.56 Although CBT and gut-directed 
hypnotherapy have not been studied specifically for 
bloating, they may become reasonable treatment options 
for symptoms of bloating related to visceral hypersensi-
tivity as the recognition and application of psycholog-
ic-based therapies grow.

Abdomino-Phrenic Dyssynergia

Some patients with abdominal distension develop a para-
doxical abdomino-phrenic response to increased intralu-
minal gas, which is termed abdomino-phrenic dyssynergia. 
During this process, the diaphragm contracts (descends) 
and the anterior abdominal wall muscles relax (Figure 
2).57 This response is in contrast to the normal physio-
logic response to increased intraluminal gas, whereby the 
diaphragm relaxes and the anterior abdominal muscles 
contract in order to increase the craniocaudal capacity 

of the abdominal cavity without abdominal protrusion. 
In a study by Accarino and colleagues, patients with 
functional bloating or IBS were shown to have significant 
abdominal wall protrusion and diaphragmatic descent, 
as demonstrated by computed tomography scan during 
an episode of bloating, with relatively small increases in 
intraluminal gas.58 In contrast, patients with bloating in 
the setting of intestinal dysmotility were found to have 
marked increases in intraluminal gas content with result-
ing diaphragmatic ascent, which is the expected response 
to a significant increase in intra-abdominal gas content.58 
Abdomino-phrenic dyssynergia has also been identified in 
patients with FD and symptoms of postprandial bloating 
in response to meal ingestion.59

Although there is currently no available test to 
assess for abdomino-phrenic dyssynergia clinically, this 
maladaptive response has been shown to improve with 
biofeedback therapy. In a study by Barba and colleagues, 
biofeedback treatment utilizing visual guidance provided 
by EMG signal was performed in 26 patients with various 
DGBI and symptoms of abdominal distension. Biofeed-
back therapy was shown to result in a significant decrease 
in EMG activity of the diaphragm and intercostal mus-
cles; additionally, these changes were associated with sig-
nificant ascent of the diaphragm, decrease in abdominal 
girth, and improvement in the subjective sensation of 
abdominal distension.60 Similarly, in a subsequent pla-
cebo-controlled trial involving 44 patients with various 
DGBI and symptoms of postprandial bloating, Barba 
and colleagues demonstrated that treatment with bio-
feedback resulted in reduced intercostal muscle activity, 
increased anterior wall muscle activity, and reductions in 
the subjective sensation of both abdominal distension and 
abdominal girth.61

As biofeedback remains a limited resource, diaphrag-
matic breathing, which is more readily available and has 
been shown to be effective in treating aerophagia, belch-
ing, and rumination syndrome, has been suggested as a 
potential management option for bloating.62 Although 
diaphragmatic breathing has not been studied for the 
treatment of bloating specifically, it may confer a similar 
benefit to biofeedback by targeting maladaptive viscero-
motor reflexes. 

Conclusion 

Particularly among patients with DGBI, abdominal 
bloating and distension are highly prevalent symptoms 
that can negatively affect quality of life and lead to med-
ical consultation. The etiology of bloating is complex 
and often multifactorial. As symptoms of bloating and 
distension are inherently nonspecific, evaluation and 
management can be quite challenging for the practitioner. 
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This practical review provides a diagnostic and treatment 
framework for symptoms of bloating and distension, in 
the absence of alarm symptoms, based on 5 common eti-
ologies: diet, SIBO, constipation, visceral hypersensitiv-
ity, and abdomino-phrenic dyssynergia. Considering the 
aforementioned etiologies in the context of the patient’s 
individual presentation, including dietary triggers, risk 
for SIBO, presence of constipation, pelvic floor dysfunc-
tion, and concomitant DGBI, should facilitate a targeted 
approach to treating the historically vexing symptoms of 
abdominal bloating and distension. 
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