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Abstract: Gaseous symptoms including eructation, flatulence, and 

bloating occur as a consequence of excess gas production, altered 

gas transit, or abnormal perception of normal amounts of gas within 

the gastrointestinal tract. There are many causes of gas and bloating 

including aerophagia, luminal obstructive processes, carbohydrate 

intolerance syndromes, small intestinal bacterial overgrowth, diseases 

of gut motor activity, and functional bowel disorders including irri-

table bowel syndrome (IBS). Because of the prominence of gaseous 

complaints in IBS, recent investigations have focused on new insights 

into pathogenesis and novel therapies of bloating. The evaluation of 

the patient with unexplained gas and bloating relies on careful exclu-

sion of organic disease with further characterization of the underly-

ing condition with directed functional testing. Treatment of gaseous 

symptomatology should be targeted to pathophysiologic defects 

whenever possible. Available therapies include lifestyle alterations, 

dietary modifications, enzyme preparations, adsorbents and agents 

which reduce surface tension, treatments that alter gut flora, and 

drugs that modulate gut transit.
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The gastrointestinal tract contains, on average, less than 
200 mL of gas, whereas daily gas expulsion averages 600–
700 mL.1 On average, healthy men pass flatus 14 times per 

day, especially after meals. Flatus rates up to 25 per day are normal. 
The major gases in flatus are nitrogen, oxygen, carbon dioxide, 
hydrogen, and methane.2 Gases produced by colonic bacterial 
fermentation of ingested nutrients and endogenous glycoproteins 
(hydrogen, methane, and carbon dioxide) represent 74% of flatus. 
Flatus odor correlates with hydrogen sulfide concentrations. Other 
sulfur-containing gases in flatus include methanetriol and dimethyl 
sulfide.3 Men produce more aromatic flatus than women. 

Insight into normal patterns of intestinal gas transit has been 
provided by experiments in which physiologic gas mixtures con-
taining nitrogen, oxygen, and carbon dioxide are perfused into the 
jejunum. In healthy volunteers, gas perfusion produces steady state 
flow with little distention and few symptoms.4 Gas collected from 
the rectum in such studies is expelled in pulsatile fashion, indicat-
ing that flow is regulated by intrinsic motor patterns in the distal 
gut.5 Gas transit is accelerated by liquid or solid meals, providing an 
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of eructation show decreased lower esophageal sphincter 
tone followed by upper esophageal sphincter relaxation.7 

Flatulence is the volitional or involuntary release of gas 
from the anus. Manometric studies during flatulence 
demonstrate propagated colon contractions with increased 
rectal pressure and early anal relaxation.8 Bloating is the 
perception of retained gas and is experienced monthly by 
15.9% of the population.9 Bloating is more common in 
women (19.2%) than men (10.5%). Other symptoms 
experienced by patients with gaseous complaints include 
abdominal pain, halitosis, anorexia, early satiety, nausea, 
loud borborygmi, and bowel dysfunction.

Pathogenesis of Gas and Bloating

Gas and bloating are consequences of several disorders 
(Table 1). Symptoms result from excess gas production, 
altered gas transit, or abnormal perception of normal 
amounts of gas within the gut.

Mechanical Obstruction
Several organic conditions produce bloating by mechani-
cally inhibiting gas transit in the gastrointestinal tract. 
Pyloric obstruction may result from ulcer-induced stric-
ture or neoplasm in adults or from idiopathic stenosis in 
infants. Small intestinal obstruction most commonly is a 
consequence of adhesions, but also occurs with inflamma-
tion, radiation-induced stricture, or malignancy. Bloating 
from colonic obstruction occurs less frequently and most 
often results from carcinoma.

Carbohydrate Maldigestion
Maldigestion and malabsorption of simple and complex 
carbohydrates and dietary fiber are commonly associated 
with gas and bloating. Unabsorbed carbohydrates are 
propelled to the colon and serve as nutrient substrates for 
enteric bacteria, liberating hydrogen gas and short-chain 
fatty acids. Carbohydrate intolerance results from loss of 
enterocyte enzymes in normal intestinal mucosa, inabil-
ity to transport a poorly absorbed sugar across normal 
enterocyte membranes, or organic mucosal disorders such 
as celiac disease.

Intolerance of Simple Sugars The most common 
carbohydrate maldigestion syndrome, lactose intolerance, 
results from insufficient levels of enterocyte lactase, which 
hydrolyzes lactose into glucose and galactose. Lactase defi-
ciency occurs in 21% of nonhispanic whites but is more 
prevalent in those of African (75%), Hispanic (51%), 
and Native American (79%) background.10 Individu-
als with lactose intolerance rarely experience symptoms 
unless more than 240 mL of milk are ingested per day.11 
Impaired assimilation of other simple sugars produces 
gaseous symptoms as well. Forty percent of fructose is 

Mechanical Obstruction

• Gastric outlet obstruction
• Small intestinal obstruction
• Superior mesenteric artery syndrome
• Colonic obstruction
• Volvulus

Carbohydrate Intolerance

•  Lactase deficiency
•  Intolerance of poorly absorbed sugars  

(eg, fructose, sorbitol)
•  Hereditary disorders (eg, sucrase-isomaltase deficiency)
•  Intolerance of complex carbohydrates and fiber
•  Secondary causes of carbohydrate intolerance  

(eg, celiac disease)

Small Intestinal Bacterial Overgrowth

•  Small intestinal stasis
•  Hypochlorhydria
•  Immunodeficiency
•  Coloenteric fistula
•  Coprophagia
•  Elderly patients
•  Irritable bowel syndrome

Dysmotility Syndromes

•  Gastroparesis
•  Rapid gastric emptying
•  Gas-bloat syndrome after fundoplication
•  Chronic intestinal pseudo-obstruction
•  Slow transit constipation
•  Acute adynamic ileus
•  Acute colonic pseudo-obstruction

Functional Bowel Disorders

•  Irritable bowel syndrome
•  Functional dyspepsia
•  Functional bloating

Miscellaneous Causes

•  Aerophagia
•  Magenblase syndrome
•  Medications
•  Endocrine disorders (eg, hypothyroidism)
•  Inferior myocardial infarction

Table 1. Differential Diagnosis of Gas and Bloating

experimental correlate to the observation that gas passage 
and gaseous symptoms increase postprandially.6

Clinical Syndromes

Luminal gas is responsible for several phenomena. Eructa-
tion, or belching, is the retrograde expulsion of gas from 
the mouth. The Magenblase syndrome is defined as full-
ness and bloating relieved by belching. Manometric studies 
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not absorbed in the normal human intestine. Increased 
gas production occurs after consuming fructose-contain-
ing fruits, juices, and soft drinks with a threshold of 
37.5 grams of fructose.12 Fructose-intolerant patients pass 
flatus more frequently and produce more hydrogen for 
given amounts of fructose versus asymptomatic individu-
als. Sorbitol, a natural substance in fruits and an artificial 
sweetener, is malabsorbed by 43% of whites and 55% of 
nonwhites at doses as low as 5 grams.13 Other potentially 
malabsorbed carbohydrates include isomalt, xylitol, and 
(rarely) sucrose. Finally, rare hereditary sugar intolerance 
syndromes are described. Sucrase-isomaltase deficiency 
presents with gaseous symptoms after sucrose ingestion, 
usually in infancy. The disorder is inherited in an auto-
somal recessive fashion and results from defects in the 
sucrase-isomaltase gene.

Maldigestion of Complex Carbohydrates and 
Fiber Ingested complex carbohydrates may also be 
incompletely assimilated. Twenty percent of carbohy-
drates in baked beans, 7–10% in wheat, oats, potatoes, 
and corn, and 1% in white rice are malabsorbed.14 
Reduced fecal pH levels and increased lactic and volatile 
fatty acid concentrations demonstrate that most unab-
sorbed starch is metabolized in the colon. Undigestible 
oligosaccharides, such as stachyose, raffinose, and verbas-
cose, are abundant in beans and legumes. Flour from soy 
beans low in these oligosaccharides produces less gas than 
from standard soybeans.15 Dietary fiber intake correlates 
with flatus production in many individuals. In one study, 
fiber-free diets reduced daily gas expulsion from 700 mL 
to 200 mL.1 However, fecal gas production from incuba-
tion with bran produces only 10% as much hydrogen and 
carbon dioxide as with lactulose, supporting the observa-
tions that fiber supplements elicit feelings of bloating but 
do not increase flatus frequency, whereas lactulose causes 
elevations in both.16 In a recent study in healthy humans, 
ingesting 30 grams of psyllium daily retarded transit of 
a jejunally-perfused gas mixture, providing a possible 
mechanism for increased gaseous symptoms after fiber 
supplementation (Table 2).5

Small Intestinal Bacterial Overgrowth

Normal jejunal and ileal bacterial counts are 103-4 and 107-9 
colony forming units (CFU) per mL, respectively, whereas 
densities in the colon approach 1012 CFU/mL. Small 
intestinal bacterial overgrowth is defined by the presence 
of greater than 105 CFU/mL in proximal intestinal fluid. 
The main organisms cultured are Streptococcus, Escherichia 
coli, Lactobacillus, and Bacteroides species. In addition to 
producing gas, bloating, diarrhea, abdominal discomfort, 
and nausea, bacterial overgrowth causes nutrient malab-
sorption, weight loss, and metabolic bone disease.

The etiologies of bacterial overgrowth are varied. The 
condition complicates small intestinal obstruction from a 
variety of causes. Stasis within small intestinal diverticula 
predisposes to bacterial overgrowth, whereas vagotomy 
increases intestinal microbial colonization because of 
hypochlorhydria. Small intestinal bacterial counts are 
increased by proton pump inhibitors. However, symp-
toms are not commonly observed.17 Common variable 
immunodeficiency syndrome may present with bacterial 
overgrowth from reduced luminal immune surveillance. 
Forty-three percent of cases of diabetic diarrhea are attrib-
uted to bacterial overgrowth, mostly from altered motor 
function.18 Patients with intestinal pseudo-obstruc-
tion develop overgrowth from impaired gut clearance. 
Cologastric and coloenteric fistulae and coprophagia 
increase bacterial delivery to the upper gut, overwhelm-
ing defenses against infection. Bacterial overgrowth is a 
recognized cause of gaseous symptoms in the elderly and 
is likely due to altered motility, acid production, and 
immune function. 

Studies employing lactulose breath testing have 
reported that large subsets (78%) of irritable bowel syn-
drome (IBS) patients may have bacterial overgrowth as 
a possible cause of symptoms.19 Subsequent studies have 
shown transient resolution of symptoms and hydrogen 
production after antibiotic treatment. However, other 
groups using other diagnostic methods report much lower 
rates of overgrowth (10–31%) in IBS and show no response 
to antibiotics.20,21 This is an area of active investigation. 

Dysmotility Syndromes
Alterations in gut motor function produce gaseous 
symptoms independent of development of bacterial 
overgrowth. Bloating and fullness are reported with 
gastroparesis, intestinal pseudo-obstruction, and chronic 
constipation from retarded gas transit. Patients with 

Control Diet High Fiber Diet

Total gas perfused 
over 2 hours 1,440 ml 1,440 ml

Lag time to first 
gas expulsion 1,129 ± 274 sec 2,265 ± 304 sec*

Total gas expelled 1,429 ± 108 ml 1,022 ± 80 ml*

Total gas retained 11 ± 108 ml 418 ± 80 ml*

Number of gas 
boluses expelled 20.9 ± 2.5 14.2 ± 1.1*

Mean volumes of 
each bolus 68.2 ± 5.0 70.7 ± 3.4

* P<.05.

Adapted from Gonlachanvit et al.5

Table 2. Effects of Psyllium on Intestinal Gas Flow



Gastroenterology & Hepatology Volume 2, Issue 9  September 2006  657

G A S  A N D  B L O A T I N G

rapid gastric emptying complain of fat intolerance and 
bloating.22 Fundoplication for gastroesophageal reflux 
reduces the ability to belch or vomit. Gas-bloat syndrome 
is common in the early postoperative period after fun-
doplication, especially with preoperative demonstration 
of gastroparesis, but resolves in 71% of cases.23 Acute 
adynamic ileus elicits gas and bloating from involvement 
of the entire gut as does localized dysfunction with acute 
colonic pseudo-obstruction.

Functional Bowel Disorders
Gaseous symptoms are prevalent in IBS and functional 
dyspepsia. In one investigation, bloating was rated the 
most bothersome symptom by 60% of IBS patients, 
whereas 29% considered pain to be most intrusive.24 
Bloating was experienced on 28% of days in another 
study, whereas pain was reported on 33% of days.25 Con-
stipation-predominant IBS patients experience greater 
bloating than those with diarrhea. The pathophysiology of 
gas and bloating in IBS is poorly understood. Early stud-
ies referred to a splenic flexure syndrome with localized 
air-trapping. More recent computed tomography scans 
of IBS patients show increased lateral abdominal profiles, 
which may relate to changes in gut muscle tone.26 Others 
have postulated roles for weak abdominal muscles, a low 
diaphragm, or exaggerated lumbar lordosis. Increased fer-
mentation and gas generation has been proposed as a cause 
of bloating in IBS, but studies report variable responses to 
ingestion or exclusion of carbohydrate substrates. 

Abnormal gut motor and sensory functions likely 
participate in generation of bloating in IBS. Ileocolonic 
transit of radiolabelled bran is accelerated in IBS.27 In 
argon washout studies, patients with functional abdomi-
nal pain retain normal amounts of infused gas although 
abnormal patterns of transit are observed.28 In jejunal 
gas perfusion investigations, many IBS patients exhibit 
abnormal gas retention which correlates with increased 
distention and symptoms of bloating.29 In a recent study 
combining gas perfusion with radiolabelled xenon gas 
transit, patients with bloating exhibited selective retarda-
tion of gas flow in the small intestine, suggesting that this 
region is responsible for gaseous symptoms.30 However, 
other studies report no alterations in retention and postu-
late that bloating results from visceral hypersensitivity—a 
phenomenon which is believed to contribute to pain in 
IBS.31 Most recently, rectal gas perfusion studies report 
increases in perception in IBS and functional bloating, 
which are associated with changes in external and internal 
oblique muscle contraction, indicating an interaction of 
visceral and somatic musculature in production of gas-
eous symptomatology.32

Miscellaneous Causes of Gas and Bloating
Most upper gut air in healthy individuals results from 
aerophagia. Aerophagia occurs during negative intratho-
racic pressure and is worsened by gum chewing, smoking, 
or oral irritation. After laryngectomy, air swallowing for 
esophageal speech may elicit gaseous complaints. Infe-
rior myocardial infarction can lead to excess eructation. 
Medications (anticholinergics, opiates, calcium blockers, 
antidepressants) produce gas by effects on gut motility.

Evaluation of Gas and Bloating

The diagnostic approach to the patient with unex-
plained gas and bloating relies on a careful history and 
examination complemented by directed structural and 
functional testing.

History and Physical Examination
Several historical points must be elicited by the clinician. 
Relief of symptoms with defecation or flatus is consistent 
with IBS. Superimposed anxiety or psychiatric disease 
may associate with aerophagia or IBS. Conversely, vomit-
ing, fever, weight loss, nocturnal diarrhea, rectal bleeding, 
or steatorrhea indicate probable organic disease. One’s 
ethnicity and family history increase risks of lactase 
deficiency or celiac disease. Risk factors for bacterial 
overgrowth should be assessed. A dietary history should 
quantify consumption of legumes, unrefined starches, 
and lactose-, fructose-, or sorbitol-containing foods. 

The physical examination is usually normal in patients 
with functional causes of gas and bloating. Abnormal dis-
tention with or without altered bowel sounds, occult fecal 
blood, cutaneous findings (sclerodactyly with scleroderma, 
dermatitis herpetiformis in celiac disease), peripheral or 
autonomic neuropathy, cachexia, jaundice, or palpable 
masses suggest underlying organic disease, which warrants 
aggressive evaluation. 

Serious sequelae of gaseous syndromes are rare. 
Luminal perforation may result from complete intes-
tinal obstruction or acute colonic pseudo-obstruction. 
Pneumatosis cystoides intestinalis may occur in chronic 
intestinal pseudo-obstruction from excess small intestinal 
hydrogen-producing bacteria. 

Laboratory and Structural Testing
Laboratory tests facilitate exclusion of organic disease. In 
addition to standard hematology and chemistry determi-
nations to screen for inflammatory or mucosal processes, 
thyroid chemistries or fasting cortisol levels are indicated 
in some individuals. Serologic testing for celiac disease 
(tissue transglutaminase or endomysial antibodies) is per-
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formed in patients with appropriate ethnic backgrounds 
or in those with IBS-like symptoms, due to the increased 
prevalence of celiac sprue in these populations. Other 
serologies of value in selected cases include antinuclear 
antibodies and scleroderma antibodies to evaluate for col-
lagen vascular disease and antinuclear neuronal antibod-
ies to screen for paraneoplastic visceral neuropathy. Stool 
analysis for Giardia may be indicated in some patients 
with diarrhea.  

Imaging tests may be performed to distinguish 
mechanical obstruction from functional gas retention. 
Flat and upright abdominal radiographs may show diffuse 
distention with ileus, haziness in ascites, or air-fluid levels 
with obstruction. Contrast enema radiography detects 
distal obstruction, whereas small intestinal contrast studies 
or CT scanning can characterize partial proximal obstruc-
tion. Ultrasound or CT can also further delineate extralu-
minal processes contributing to gaseous symptoms.

Functional Testing
When structural tests are negative, methods to quantify 
gut transit, assess carbohydrate absorption, or measure 
flatus production can provide insight into the cause of 
symptoms (Table 3). 

Tests of Gut Motor Function Gastric emptying tests 
or gastrointestinal manometry may be performed for 
suspected gastrointestinal dysmotility. Scintigraphic mea-

sures of emptying of radiolabelled solid meals (99mTc-sul-
fur colloid in eggs) are employed to exclude gastroparesis 
or rapid emptying. Other methods of quantifying gastric 
emptying include isotopic breath tests (eg, 13C-octanoate) 
and ingested capsule techniques. In some centers, scintig-
raphy is used to assess rates of small intestinal or colonic 
transit in suspected pseudo-obstruction and constipation. 
More often, radio-opaque marker techniques are ordered 
to diagnose slow transit constipation. In intestinal pseudo-
obstruction, small intestinal manometry can distinguish 
neuropathic and myopathic patterns, which may obviate 
the need for surgical full thickness intestinal biopsy. In 
some cases, full thickness biopsy may be required to docu-
ment degeneration of nerve or muscle layers.

Breath Testing Hydrogen breath testing can be employed 
to confirm carbohydrate intolerance as a cause of gaseous 
symptoms. These methods quantify hydrogen produced by 
luminal bacteria during metabolism of ingested test sub-
strates. Conversely, carbohydrate metabolism by human 
tissues does not elicit hydrogen production. Expired 
breath samples are obtained before and for 2 hours after 
ingesting a solution of the sugar, which is presumed to 
be maldigested or malabsorbed. Hydrogen rises of more 
than 20 parts per million within 120 minutes of lactose 
ingestion distinguish biopsy-proven lactase deficiency 
from lactase-sufficiency with 90% sensitivity.33 Sucrase-
isomaltase deficiency is tested by sucrose hydrogen breath 

Test Category Specific Test Comments

Tests of Gut 
Motor Function

Gastric scintigraphy Diagnoses gastroparesis or rapid gastric emptying

Octanoate breath test Alternative to scintigraphy to diagnose gastroparesis

Small intestinal/colonic scintigraphy Quantifies small intestinal/colonic transit in some 
academic centers

Radioopaque marker colonic transit tests Common test to diagnose slow transit constipation

Antroduodenal manometry Facilitates diagnosis of pseudoobstruction; helps distin-
guish neuropathic versus myopathic etiologies

Full thickness intestinal biopsy Definitive test for pseudoobstruction; invasive

Breath Testing

Lactose hydrogen breath test For lactase deficiency

Glucose hydrogen breath test Modest accuracy for diagnosis of small intestinal  
bacterial overgrowth

Lactulose hydrogen breath test
Less accurate for diagnosis of small intestinal bacterial 

overgrowth; used to measure small intestinal transit; may 
accelerate intestinal transit

Fructose/sorbitol hydrogen breath test Uncertain diagnostic utility in patients with functional 
causes of bloating

Breath tests with 14C or 13C labeled substrates Require specialized facilities

Flatus Analysis Flatus quantification and gas chromatography Distinguishes aerophagia from increased gas production

Table 3. Tests of Gut Function in Patients With Gas and Bloating
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testing. Hydrogen breath testing has been employed to 
detect fructose or sorbitol malabsorption. However, nor-
mal values for these tests are less well defined.34 Hydrogen 
measurement may be extended to 10 hours to test for 
maldigestion of complex carbohydrates. 

Hydrogen breath testing also is employed to test for 
small intestinal bacterial overgrowth. Elevated fasting 
hydrogen or early rises within 30 minutes of substrate 
ingestion suggest overgrowth. Breath testing after glucose 
consumption provides sensitivities and specificities of 
60–90% for the diagnosis of bacterial overgrowth.35 Lact-
ulose and rice have been utilized as substrates. However, 
the sensitivities of these methods are as low as 17–33% 
for detecting overgrowth.36 False-negative results occur in 
patients without hydrogen producing bacteria, whereas 
false-positive tests occur with rapid small intestinal tran-
sit. Other centers rely on 14C or 13C-labelled substrates, 
with measurement of breath 14CO2 or 13CO2, although 
special facilities are necessary for these analyses. If the 
diagnosis is uncertain, diagnosis of bacterial overgrowth 
is made by documentation of bacterial counts greater 
than 105 CFU/mL on quantitative culture of duodenal or 
jejunal secretions.35  

Finally, hydrogen breath testing utilizing lactulose 
has been employed to quantify orocecal transit in sus-
pected intestinal pseudo-obstruction. The transit time is 
measured from the time of ingestion until an increase in 
breath hydrogen is observed, reflecting colonic bacterial 
metabolism of the substrate. This method has significant 
limitations. Lactulose accelerates small intestinal transit.37 

Furthermore, erroneous values are obtained with super-
imposed bacterial overgrowth.

Flatus Analysis In some research institutions, flatus 
analysis is performed to gain insight into the cause of excess 
flatulence.38 Flatus passages are counted and expelled gas 
is analyzed. Excess release of nitrogen indicates probable 
aerophagia, whereas increases in carbon dioxide, hydro-
gen, and methane suggest increased colonic metabolism 
of ingested food residue. 

Principles of Management

Management of gas and bloating depends on the cause of 
symptoms. Organic etiologies may be best treated surgi-
cally or with specific medications. Conversely, functional 
disorders may respond to dietary measures, enzyme prep-
arations which facilitate digestion, adsorbents and agents 
that decrease surface tension, treatments that alter gut 
flora, or drugs that modify gut transit. Evidence favoring 
any individual therapy is limited, as no controlled inves-
tigations have been performed to compare the various 
treatments of gaseous symptoms.

Dietary and Other Nonmedicinal Therapies
Dietary measures may reduce gaseous symptoms in 
selected patients. Most lactase-deficient patients have 
residual enzyme activity and tolerate small amounts of 
lactose. When consumed in yogurt with active cultures, 
lactose may be better tolerated because of bacterial 
β-galactosidase.39 Dairy products containing lactase-
producing Lactobacillus acidophilus, Bifidobacterium 
species, and Lactobacillus bulgofilus reduce bloating in 
some patients with lactose intolerance.40 Children with 
sucrase-isomaltase deficiency benefit from elimination of 
sucrose. In some individuals, dietary sucrose can slowly be 
reintroduced because of an intrinsic ability of the colon 
to ferment sugar. Studies of carbohydrate exclusion diets 
in IBS patients have not shown convincing results. Only 
a small fraction of IBS patients with documented lactase 
deficiency respond to lactose restriction. Similarly, less 
than 40% experience symptom improvement upon exclu-
sion of fructose and sorbitol .41 Low gas diets that exclude 
many complex carbohydrates reduce flatus frequency 
by up to 50% in some individuals (Table 4).42 In some 
instances, food can be modified to reduce gas production. 
Soaking cowpeas and yam beans for 12 hours and cook-
ing for 30 minutes degrades malabsorbed oligosaccharides 
including raffinose and stachyose.43 

Lifestyle changes are useful for selected patients. 
Aerophagia may be reduced by cessation of gum chewing 
and smoking. Chronic belchers may better understand the 
role of aerophagia by observing their swallowing mechan-

Dairy Products (all)

Vegetables

• Onions
• Beans
• Celery
• Carrots
• Brussels sprouts

Fruits

•  Raisins
•  Bananas
•  Apricots
•  Prune juice

Complex Carbohydrates

•  Pretzels
•  Bagels
•  Wheat germ

Adapted from Levitt MD.42

Table 4. Foods That Promote Significant Gas Production
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ics in a mirror. Gas-trapping undergarments are available 
for those with excess malodorous flatus.3

Enzyme Preparations
Exogenous enzymes facilitate breakdown of undigested 
food residue (Table 5). β-galactosidase (lactase) prepara-
tions reduce hydrogen excretion and gaseous symptoms in 
patients with lactose intolerance. Bacterial α-galactosidase 
derived from Aspergillus niger (Beano) reduces flatulence 
in healthy volunteers who consume meatless chili.44 How-
ever, most indigestible fiber does not contain galactose 
and this agent is unlikely to produce benefit in patients 
not consuming legume-rich diets. Pancreatic enzymes 
reduce bloating, gas, and fullness after high-calorie, high-
fat meals in healthy individuals. However, their utility 
in patients with excess gas and bloating is unexplored.45 
Hydrogen production and gaseous symptoms decrease 
when children with sucrase-isomaltase deficiency are 
given sacrosidase from Saccharomyces cerevisiae.46 

Agents to Decrease Surface Tension and Adsorbents
Agents which reduce surface tension of gas bubbles and 
adsorbents are commonly employed for gaseous symptoms 
(Table 5). Simethicone promotes rupture of thick foam 
films. Effects of simethicone on hydrogen production 
are inconsistent. However, benefits have been reported 
in some patients with functional dyspepsia and with gas-

related discomfort from chronic diarrhea.47,48 Activated 
charcoal reduced flatulence and hydrogen production 
after consuming carbohydrate-rich meals in two studies. 
However, another investigation showed no reductions 
from charcoal after eating baked beans.49-51 The benefits of 
charcoal on flatus odor are unproved. The combination of 
charcoal, Yucca schidigera, and zinc acetate reduced mal-
odorous flatulence by 86% in one study, but charcoal had 
no effect in another investigation.52 Bismuth inhibits in 
vitro fermentation of lactose-enriched feces and impairs 
hydrogen sulfide release. In flatulent patients, bismuth 
subsalicylate reduces fermentation of raffinose, suggesting 
possible benefits in reducing flatus odor.53

Treatments to Modify Gut Flora
Antibiotics provide benefit to selected patients with 
gaseous syndromes (Table 5). Bacterial overgrowth may 
impressively respond to a single prescription of oral anti-
biotics, although some individuals require multiple or 
rotating courses. Antibiotics in several drug classes have 
shown efficacy in bacterial overgrowth (Table 6). Prelimi-
nary investigations suggest the recently-approved, nonab-
sorbable antibiotic rifaximin (Xifaxan, Salix) may be very 
effective for documented bacterial overgrowth.54 Some 
investigators who postulate a pathogenic role for abnor-
mal gut flora in IBS have reported short term benefits in 
less than 50% of patients with neomycin and rifaximin in 

Medication 
Class Examples Comments

Enzyme  
Preparations

β-galactosidase (lactase) For lactose intolerance; variable effectiveness in lactose 
intolerant IBS patients

α-galactosidase Effective for legume-rich meals

Pancreatic enzymes Uncertain efficacy for gas and bloating

Sacrosidase May help in sucrase-isomaltase deficiency

Adsorbents and 
Agents That 
Reduce Surface 
Tension

Simethicone Possible benefits in functional dyspepsia and gas  
with diarrhea

Activated charcoal Possible benefits in gas production and malodorous flatus; 
charcoal-lined undergarments are available

Bismuth subsalicylate Possible benefits in reducing malodorous flatus

Treatments to 
Modify Gut Flora

Antibiotics Useful for bacterial overgrowth; uncertain benefits in IBS

Probiotics (Lactobacillus sp.,  
Bifidobacterium sp.) Possible benefits in IBS

Prebiotics Uncertain benefits

Prokinetic 
Medications

Tegaserod Reduces bloating in IBS

Neostigmine Reduces luminal distention in acute colonic pseudoob-
struction; uncertain benefits in bloating

Octreotide Reduces symptoms in pseudoobstruction with bacterial 
overgrowth alone or combined with erythromycin

Table 5. Medical Therapies for Gas and Bloating
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separate studies,55,56 however others have shown no similar 
benefits. Further investigation is warranted in this field.

Another means of modifying gut flora is to replace 
pathogenic colonic organisms with ingested innocuous 
strains (Table 5). Physiologic benefits of such probiotics 
may include enhancing the epithelial barrier, decreasing 
luminal pH, blocking bacterial adhesion, and releasing 
neuroactive mediators such as nitric oxide.57 Placebo-
controlled trials of the probiotic preparation VSL#3 in 
IBS patients showed reductions in flatulence and bloating 
without improvement in pain or bowel disturbance.58,59 

Recent investigations with Bifidobacterium infantis report 
decreases in pain, discomfort, bloating, distention, and 
defecatory difficulty in IBS that are associated with rever-
sal of proinflammatory interleukin-10 to interleukin-12 
ratios, suggesting a modulatory effect on gut immune 
function.60 In contrast, no similar benefits are seen with 
Lactobacillus salivarius. Older studies report benefits from 
other Lactobacillus strains.

A third potential method to change enteric micro-
bial populations is to administer prebiotic nutrients that 
promote growth of beneficial bacteria to the exclusion 
of pathogenic strains. Inulin, oligofructose, and galacto-
oligosaccharides selectively nourish Lactobacillus and bifi-
dobacterium strains, in part due to enhanced enzymatic 
activities in these organisms including β-fructosidase.61 
The utility of prebiotics in treating gaseous syndromes is 
unknown at this time.

Prokinetic Medications
Drugs which stimulate gut propulsion should theoreti-
cally benefit patients with gaseous symptoms caused by 
gastrointestinal dysmotility (Table 5). The dopamine 
antagonists metoclopramide and domperidone decrease 
fullness and bloating in gastroparesis. The somatostatin 
analog octreotide reduces breath hydrogen after glucose in 
scleroderma patients with intestinal pseudo-obstruction 
and bacterial overgrowth.62 When given over 20–33 weeks, 
the combination of the motilin agonist erythromycin and 
octreotide decreases symptoms from chronic intestinal 
pseudo-obstruction.63 The 5HT4 agonist tegaserod (Zel-
norm, Novartis) reduces bloating in controlled trials of 
constipation-predominant IBS.64 In healthy volunteers, 

tegaserod stimulates transit of jejunally perfused gas 
mixtures suggesting that its beneficial effects on bloating 
may relate to its prokinetic capabilities.65 Similarly, the 
acetylcholinesterase inhibitor neostigmine stimulates gas 
flow in patients with functional bloating.66 The clinical 
utility of this medication to treat gas and bloating has not 
been confirmed in controlled trials.

Other Therapies
Other therapies are effective for selected cases of gas and 
bloating. Hypnotherapy and acupuncture have been 
reported to reduce gaseous symptoms in IBS. Venting 
gastrostomy is effective in some individuals with gas-
bloat syndrome after fundoplication.67 Acute colonic 
pseudo-obstruction may respond to neostigmine, colo-
noscopic decompression, or decompressing cecostomy, 
averting rupture of the organ. Patients with localized 
intestinal pseudo-obstruction may benefit from resection 
of the dysfunctional bowel segment, whereas those with 
more extensive involvement may experience relief after 
venting jejunostomy.68
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