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Introduction
Complaints concerning what a patient assumes to be exces-
sive gas in the stomach or intestines are extremely common.
These complaints take the form of excessive eructation,
bloating and distention, or abnormally voluminous or
noxious flatus. Unfortunately, it is virtually impossible for
the physician to objectively document the existence of
excessive gas using currently available tests. Rather than
admitting defeat in this regard, most physicians tend to order
a series of biochemical, roentgenographic, and endoscopic
studies that contribute little to the diagnosis or treatment of
the problem. In addition, most gaseous problems are not
readily treated. Given this unfortunate scenario, even the
most astute and compassionate physician frequently feels
frustrated when confronted with the patient complaining of
“gas.” Although we make no claims regarding our ability to
cure most of these patients, this review provides a brief dis-
cussion of what is known about the pathophysiology of the
various gas problems. Based on this information, we outline
what we believe to be the most cost-effective approach to the
management of patients complaining of “too much gas.”

Sources and Routes of Elimination of Bowel Gas
The quantitatively important gases in the human gut are
nitrogen (N2), oxygen (O2), hydrogen (H2), carbon dioxide
(CO2), and methane (CH4) [1,2]. These gases, which
comprise more than 99% of the intestinal gas volume, are
odorless. The characteristic unpleasant odor of intestinal gas

appears to result primarily from the presence of trace gases
that contain sulfur, such as hydrogen sulfide (H2S), meth-
anethiol (CH3SH), and dimethylsulfide (CH3SCH3) [3].

Four mechanisms deliver gases to the intestinal lumen:
1) air swallowing (O2 and N2); 2) interaction of bicarbonate
and acid (CO2); 3) diffusion from the blood (CO2, N2,
and O2); and 4) bacterial metabolism (CO2, H2, CH4, and a
variety of trace gases including the sulfur-containing gases).
Gases can be removed from the gut via convection out the
esophagus or anus, diffusion into the blood, and consump-
tion by bacteria. The net of these processes proximal to a
given site in the gut determines the volume and composition
of gas passing that site; the net of these processes throughout
the entire gut determines the volume and mean composition
of the entire gastrointestinal gas volume.

Excessive Eructation
Pathophysiology
Although patients usually believe that their excessive
eructation reflects abnormal gas production in the
stomach, analyses indicate that virtually all gastric gas is of
atmospheric origin (N2 and O2) [4]. Consequently,
belching is a manifestation of air swallowing. Air can enter
the stomach in association with the swallowing of liquids
or solids. Studies using ultrafast computed tomography
show that a mean of 17 mL of air accompanies the
swallowing of 10 mL of water [5]. Given the quantity of
fluid ingested (1 to 2 liters per day), several liters per day of
air should enter the stomach by this mechanism. If not
eructed, most swallowed air (the N2 component) would
pass through the gut with minimal absorption and hence
be passed per rectum. Because less than 500 mL of N2 per
day is passed per rectum [6], it  follows that most
swallowed air is eructed, even though many patients deny
knowledge of even a single belch a day. Air also can be
swallowed in the absence of food or liquid ingestion via
the propulsion of a bolus of air and perhaps a small
amount of saliva into the hypopharnx. This mechanism is
consciously employed by individuals who practice
laryngeal speech and unconsciously by most those who
complain of chronic eructation.

Patient management
There are no data that allow the physician to distinguish
between normal and excessive eructation. However, the
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patient complaining of this problem usually claims near
constant belching, which clearly is excessive. Such patients
are virtually always repeatedly swallowing boluses of air.
Although the eructed air does not directly result from
gastroesophageal pathology, for reasons that are not clear,
gastric or esophageal discomfort may induce the patient to
swallow air. Thus, appropriate diagnostic and therapeutic
maneuvers are indicated if associated symptoms suggesting
esophagitis or peptic ulcer are present. Treatment of such a
problem may reduce the patient’s desire to swallow air.

The vast majority of chronic eructors have no detect-
able organic problem, however, and their belching is
simply a deeply ingrained air-swallowing habit. Thus, no
diagnostic evaluation is indicated in the absence of
symptoms of upper gastrointestinal disease. In these
patients, treatment is largely educational. The air- swallow-
ing origin of the problem should be clearly delineated, and
the possibility that the gases are being produced in the gut
should be thoroughly debunked. Unfortunately, most
chronic air swallowers vigorously deny that they are
gulping air, and even if this concept is accepted, control of
the habit is difficult. Holding an object, such as a tongue
blade, between the teeth is said to prevent air swallowing.
However, in our experience, this intervention can be over-
come by the determined air swallower [7•]. Education is
most effective in the subset of patients who fear that their
eructation is a sign of serious underlying disease.
Reassurance of the benign basis of the eructation often
results in a “cure” of the problem in these patients. Because
air swallowing frequently appears to increase during
periods of stress, therapy directed toward stress manage-
ment and/or tranquilizers may be helpful [8].

Bloating and Distention
Pathophysiology
Exactly what is responsible for sensations of bloating and
distention remains controversial. Patients have no doubt
that excessive intestinal gas is the cause of the problem.
This belief is based on several lines of evidence. Most
convincing is the observation that passage of gas per
rectum or movement of gas in the gut is seemingly associ-
ated with transient relief of the bloating sensation. In addi-
tion, protuberance of the abdomen, requiring loosening of
belts or tight garments, frequently is associated with the
sensation of bloating. Gas is presumed to be the source of
the increased volume of abdominal contents responsible
for the enhanced abdominal girth.

A large body of evidence suggests, however, that exces-
sive intestinal gas may have little to do with bloating and
distention. In our experience, roentgenograms of the
abdomen of patients complaining of bloating seldom
show excessive bowel gas. We obtained a more quantitative
assessment of intestinal gas volume in experiments in
which we “washed out” all intestinal gas through an argon
infusion at the ligament of Trietz [2]. Quantitation of the

native bowel gases washed out at the rectum showed that
both healthy control subjects and patients with bloating
and distention had similar volumes of bowel gas (mean of
100 mL, maximum of 200 mL). Maxton et al. [9] assessed
the volume of bowel gas in 20 female patients complaining
of bloating by measuring the area of all visible abdominal
gas bubbles observed on radiographs of the abdomen. No
significant increase in gas was observed during periods of
bloating versus asymptomatic periods. Chami et al. [10]
found that the area of abdominal gas bubbles was greater
in constipated IBS patients than in control subjects, but no
correlation was seen between the volume of gas observed
and the complaints of bloating and distention. These data
seem to indicate that excessive gas is not the cause of bloat-
ing. However, Serra et al. [11], in a very careful study, found
that some patients have defective transport of gas through
the gut. These authors postulate that such individuals
could have an accumulation of gas, causing bloating and
distention. Acceptance of this hypothesis will require some
explanation for the apparent lack of excessive bowel gas in
roentgenographic studies of bloating patients.

If no increase in abdominal gas is observed in patients
who present with bloating, why do they so commonly
report what appears to be a clear-cut increase in abdominal
girth? Alvarez [12] made an extensive study of the pro-
tuberant abdomen associated with bloating and concluded
that the protuberance had a large volitional component.
When asked to reduce their abdominal girth, the majority
of distended patients were able to respond. Several who
could not voluntarily decrease their abdominal girth were
anesthetized, and an immediate reduction in abdominal
protrusion was observed. Alvarez concluded that the
increase in abdominal girth was not caused by increased
volume of bowel contents but rather represented an
unconscious tendency of bloating patients to protrude
their abdomen. Exactly how the bloating patient produces
this abdominal protrusion is not clear. Conventionally, it
was thought that distention resulted from lowering the
diaphragm and assuming a lumbar lordotic posture. How-
ever, neither of these anatomic alterations was observed in
computerized tomographic studies of bloating patients [9].

These observations illustrate that our understanding of
the pathophysiology of bloating and distention is far from
perfect. However, the preponderance of evidence seems to
favor the concept that excessive gas probably has little to
do with these symptoms. More likely, these symptoms are
indicative of an “irritable” bowel that causes the patient to
perceive that the intestine is over-distended when no such
distention actually exists. This concept is supported by the
observation that bloating patients have an enhanced pain
response to balloon-induced bowel distention [13]. It is
also possible that feelings of distention reflect increased
volume of solid or liquid luminal contents rather than gas.
For example, we found that healthy subjects complained of
mild distention and “gas” following ingestion of a non-
fermentable fiber [14]. These subjects had no increase of
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flatus frequency or breath H2 excretion, and a fiber-
induced increase in luminal bulk appeared to be responsi-
ble for the sensation of distention.

Patient management
Although the vast majority of patients complaining of
bloating and distention have no anatomic abnormality of
the gut, partial bowel obstruction can cause similar symp-
tomatology [15]. The diagnostic work-up for these
complaints of bloating and distention is determined by the
duration of the problem, the age of the patient, and other
associated symptoms. The patient aged under 50 years with
a mult iple -year  his tory  and no other  symptoms
(eg, diarrhea or weight loss) is very unlikely to have an
obstructing lesion, and a minimal work-up is indicated. In
contrast, an elderly patient with a brief history of symp-
toms requires a more thorough evaluation.

Treatment of patients with complaints of bloating and
distention is hampered by our poor understanding of the
pathophysiology responsible for this problem. To the
extent that intestinal gas volume usually is normal in these
patients, it might seem irrational to employ treatments
designed to reduce bowel gas. However, the possibility
remains that normal volumes of gas may produce discom-
fort in these patients due to their irritable bowel. In these
patients, the passage of swallowed air through the gut
could cause discomfort even though their intestinal gas
volume appears to be within normal limits. We have
observed patients who have a vicious cycle of abdominal
discomfort—air swallowing—discomfort—air swallowing.
Education of these patients about the need to avoid swal-
lowing air is indicated. Gas is also produced during the fer-
mentation of non-absorbed carbohydrates in the colon
(refer to following section, “Flatulence Problems”) [16].
Although reduction of gas from this source also might be
useful in patients with bloating, our studies suggest that
colonic gas production does not play a major role in
inducing symptoms of bloating and distention [14].

A number of pharmaceutical products have been
employed for patients with bloating and distention. Some
allegedly influence gas dynamics in the gut, whereas others
are directed toward treatment of an underlying irritable
bowel. Proof of efficacy of any manipulation of bloating
patients requires rigorous blinded testing because these
symptoms are notoriously susceptible to placebo effects. As
an example, many bloating patients are certain that their
abdominal symptoms are severely aggravated by the inges-
tion of lactose and that they are much improved with strict
lactose avoidance. In a blinded study of a self-identified
severely lactose-intolerant patient, we found that the
ingestion of one cup of conventional milk per day (12.5 g of
lactose) for a week resulted in no more abdominal symp-
tomatology than was observed with lactose-hydrolyzed milk
[17]. Prior to the study, most of these individuals believed
that milk would result in such severe discomfort that they
would have to withdraw from the study.

One compound that has been extensively advertised
for use in the treatment of gaseous complaints is simethi-
cone, a defoaming agent that reduces surface tension and
thus would be expected to convert small bubbles into
larger gas collections. Why this should be beneficial is not
obvious; however, one could speculate that the large gas
collection might be more effectively propelled through the
gut and expelled per rectum. Such an effect has not been
demonstrated, and to the contrary, there are claims that
simethicone ingestion actually decreases the amount of gas
passed per rectum. A few independent controlled trials of
simethicone have been conducted; some showed efficacy
and others found no benefit. On the basis of their double-
blind trial, Jain et al. [18] conclude that simethicone was
not an effective treatment for bloating. In contrast,
Holtmann et al. [19•] studied 177 patients with functional
dyspepsia (bloating) in a randomized, double-bind proto-
col. The patients received either simethicone or cisapride.
The global perception of symptoms was significantly less
with simethicone than with cisapride (cisapride was
recently removed from the market except under special
circumstances), but only during the first two weeks of
treatment (no significant differences were observed at 4-
week follow-up). Several controlled trials have suggested
that motility enhancing agents may reduce symptoms of
bloating, with Van Outryve et al. [20] showing benefit with
cisapride and Johnson et al. [21] with metoclopramide.
Given the apparent toxicity of both of these drugs, neither
is recommended for the long-term treatment of bloating
and distention.

Activated charcoal is another product that has been
claimed to influence the volume of gut gas, presumably
through the binding of gases by the charcoal. However, our
in vitro studies indicate that charcoal adsorbs negligible
amounts of the quantitatively important gut gases [22•].
Whereas two clinical studies showed that ingestion of
activated charcoal with baked beans reduced breath hydro-
gen excretion (a measure of gut hydrogen) [18,23], we
were unable to demonstrate that this compound reduced
intestinal hydrogen production [24].

Although pancreatic supplements were developed for
the treatment of pancreatic insufficiency, these prepara-
tions have been widely used for functional abdominal
problems such as bloating and distention. Because
ingestion of these preparations seemingly should add little
to the enzyme output of the normal pancreas of these
patients, no solid rationale exists for their use in patients
with bloating problems. Nevertheless, we recently found in
a blinded study that a microencapsulated pancreatic
enzyme preparation significantly reduces the postprandial
symptoms experienced by healthy volunteers after
ingestion of a high-calorie, high-fat meal [25•]. This find-
ing suggests that these supplements might also be benefi-
cial in bloating patients.

Our opinion is that complaints of bloating and disten-
tion generally are a manifestation of an underlying
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irritable bowel syndrome and have very little to do with
bowel gas. Thus, treatment should be directed toward the irri-
table bowel, a topic that is beyond the scope of this review.

Flatulence Problems
Complaints of rectal gas can be related to excessive volume
and/or odor. Because the quantitatively important gases
have no odor and the odoriferous gases are present in only
trace quantities, volume and odor should be considered as
separate problems.

Excessive flatus volume
Pathophysiology
Healthy subjects pass from 400 to 2500 mL of gas per day
[6], with a frequency of 10 passages per day (upper limit of
normal is 22 times day) [14]. There are two potential
origins of rectal gas: air swallowing and intraluminal
production. These two sources can be distinguished
through an analysis of flatus. N2 is the predominant gas
when air swallowing is the major source [7•], whereas H2,
CO2, and CH4 are predominant when most of the gas is
derived from bacterial metabolism [16].

Although air swallowing is not commonly considered
to be a major cause of flatulence, relatively enormous
quantities of air can enter the gut through this mechanism
(refer to “Excessive Eructation” section). If not eructed, the
N2 component will pass through the gut with minimal
absorption and be excreted in flatus. Thus, excessive air
swallowing and/or ineffective eructation theoretically leads
to the appearance of excessive quantities of swallowed air
in flatus. For example, we studied a patient who had a
Nissen repair of a hiatus hernia, a procedure that prevents
eructation, followed by a laryngectomy for laryngeal
carcinoma several years later. This patient passed rectal gas
at a rate of 5 liters per hour when he actively carried on
esophageal speech.

The gas produced by intestinal bacteria is located
primarily in the colon [2]. Gas production is determined
by the amount of metabolites that reach these bacteria,
primarily ingested carbohydrates that are incompletely
absorbed in the small bowel. Patients with a diseased gut
(eg, celiac sprue, pancreatic insufficiency, or short bowel)
may have excessive gas caused by the malabsorption of
carbohydrates that are well absorbed by healthy subjects.
However, a variety of carbohydrates are malabsorbed by
individuals who have no evidence of bowel disease. Table 1
summarizes the carbohydrates that may be malabsorbed
by healthy subjects. Most ingested carbohydrates are
polymers that require digestion to simple sugars before
absorption can occur. An exception is fructose, which is
ingested as a simple sugar. Fructose is present in low
concentrations in some fruits and vegetables and in very
high concentrations in most soft drinks (up to 23 g/12-
ounce can) [26]. Fructose, which is absorbed by a
facilitated (rather than an active) process may be incom-

pletely absorbed by healthy subjects. Lactose is a disaccha-
ride found only in milk and milk products. About 30% of
US adults (and the majority of the adult population of the
world) have a genetically programmed decrease in lactase
synthesis which results in malabsorption of this disaccha-
ride [27]. Trehalose, a disaccharide found in mushrooms
and insects, is malabsorbed by individuals with a trehalase
deficiency [28]. Legumes store carbohydrates via the link-
age of one or two galactose molecules to sucrose to
produce raffinose and stachyose, respectively. Humans lack
the a- galactosidase enzyme required to split these galacto-
soside linkages; consequently, these sugars are not absorb-
able [29]. The common ingested starches frequently are
not completely absorbed by healthy subjects [30]. This
malabsorption appears to reflect the resistance of these
starches to amylase digestion in the small bowel. An
example of a naturally resistant starch is that present in
green bananas. The majority of this starch may be indigest-
ible and thus pass to the colon, where it is readily
fermented. Recently, interest has been shown in a process
called retrogradation of starch, the crystallization that
occurs with refrigeration of cooked products (such as
pasta) [31]. This crystallization, which is not reversible
with reheating, inhibits amylase digestion and produces
malabsorption. The colonic bacteria have the ability
to rapidly metabolize all forms of malabsorbed carbo-
hydrate. Consequently, this material provides substrate for
gas production.

Colonic bacteria may consume as well as produce gas.
Thus, the volume of gas available for excretion is the net of
production minus consumption. Such consumption is
particularly important for H2 in that, normally, over 90%
of the total production of this gas is consumed by other
bacteria [32]. There are individual differences in the
efficiency of the H2 consuming flora, and patients with
ineffective consumption excrete more gas per unit of
carbohydrate malabsorbed [32]. Thus, excessive rectal gas
of bacterial origin may reflect increased carbohydrate
malabsorption and/or ineffective gas consumption.

Patient management
When confronted with the patient complaining of
excessive rectal gas, most physicians tend to reflexively
order a series of tests that generally include expensive
radiographic and/or endoscopic studies of the gut. We
discourage the use of such studies because they virtually
never uncover an anatomic lesion that would explain the
increased gas.

The first step in evaluation of the patient complaining of
excessive rectal gas is to determine whether the patient truly
has excessive gas. Because quantitative collection of rectal gas
is nearly impossible, it has been necessary to use the
frequency of gas passage as an indirect indicator of volume.
We have found that healthy adult subjects (on their usual
diet) pass gas up to 22 times per day, and this frequency is
not appreciably influenced by age or gender [14]. The patient
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should be asked to keep a very careful record of each flatus
passage for several weeks [7•,17,33,34]. Although this may
sound complicated, we have found that patients rather enjoy
keeping such a record. Many patients will have a frequency of
less than 22 times per day, and they simply have to be
informed of their “normality.” No further diagnostic or
therapeutic manipulations are indicated.

If the patient passes gas more than 22 times per day,
presumably excessive quantities of swallowed air or bacte-
rial gases are passing through the gut. We have encountered
patients with enormous flatus frequency caused by both of
these mechanisms [7•,35]. Analysis of carefully collected
flatus samples will differentiate between these two causes;
however, such testing is not readily available. Symptoms
and signs suggestive of air swallowing versus excessive bac-
terial fermentation are listed in Table 2.

If air swallowing is the cause of the excessive rectal gas,
the patient should be informed of the benign nature of the
problem and counseled on how air swallowing might be
minimized. When the source of rectal gas is bacterial
fermentation, treatment theoretically might be directed
toward altering the colonic flora in the direction of less net
gas liberation. Unfortunately, there is little evidence that
the colonic flora can be manipulated in such a way as to
allow less gas to be released. Antibiotics often produce
greater inhibition of gas consumption than gas produc-

tion; hence, net gas release increases. There are claims that
supplementation of the diet with large quantities of lactose
reduces gas production through induction of a colonic
flora rich in lactobacilli, organisms that do not liberate H2
during fermentation. However, a controlled trial of this
approach in lactose malabsorbers suggests that the benefi-
cial effect on gaseous symptoms was largely attributable to
a placebo effect, because patients ingesting sucrose
reported a decrease in gaseous symptoms comparable with
that observed with lactose supplementation [36]. Little
solid evidence supports the use of probiotics, such as lacto-
bacilli, to reduce flatus excretion.

Dietary alterations that decrease the quantity of carbo-
hydrate reaching the colon reduce the quantity of gas
produced in the colon and diminish flatus excretion. For
example, Tomlin et al. [6] found that flatus excretion fell
markedly when poorly absorbed carbohydrates were removed
from the diet of healthy subjects. A low-gas diet would not
contain the various carbohydrates listed in Table 2. Unfortu-
nately, such a diet is extremely restrictive (particularly with
regard to starches), and in our experience most patients
would rather pass gas than adhere to such a diet.

A small subset of flatulent patients may benefit from
reduction of lactose intake. We have carried out extensive test-
ing of the flatulence that results from ingestion of milk by
patients who have low intestinal lactase [17,33,34]. Despite
malabsorption of lactose, flatulence was minimal when these
patients ingested one cup of milk (12 g of lactose) with break-
fast and dinner [33]. However, if sufficient milk is ingested
over a short period, flatulence results. For example, when two
15-g doses of lactose in a dietary supplement were ingested at
breakfast and lunch without other food, very appreciable
flatulence (30 passages per 12 hours) resulted (Submitted
data). In this situation, it appears that lactose was delivered to
the colon very rapidly, and the rate of gas production far out-
stripped the consumption and absorption mechanisms. As a
result, a very large quantity of gas was available for rectal
excretion. Flatulence problems from lactose can be treated by
simply reducing the quanti ty of  milk  ingested.
Alternatively, patients who elect to consume large quantities

Table 1. Carbohydrates That May Be Incompletely Absorbed by Healthy Subjects

Carbohydrate Dietary sources Cause of  malabsorption

Simple sugars
Fructose Fruit, honey, vegetables, soft drinks Slow intestinal transport

Disaccharides
Lactose Milk, ice cream, yogurt, soft cheese Low lactase activity 
Trehalose Mushrooms, insects Low trehalase acitivity

Oligosaccharides
Raffinose Legumes and other vegetables Absence of α-galactosidase activity
Stachose Legumes and other vegetables Absence of α-galactosidase activity

Complex carbohyrates
Resistant starch Fruits, flours, vegetables Naturally resistant to amylase 
Retrograde starch Refrigerated wheat products Crystallization–amylase resistance 

Fiber Whole grains, vegetables, fruits Absence of β-glucosidase activity

Table 2. Symptoms and Signs Suggesting That Air 
Swallowing or Bacterial Fermentation Is the Cause 
of Excessive Rectal Gas

Symptom or sign
Air 

swallowing
Bacterial 

fermentation

Increased eructation Yes No
Increased salivation Yes No
Gas is stress related Yes No
Gas is meal related No Yes
Abdominal bloating Yes No
Highly malodorous gas No Yes
Nocturnal gas No Yes
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of milk can purchase low-lactose milk, produce their own
low-lactose milk through treatment of their milk with lactase,
or take lactase tablets at the time of milk ingestion.

Noxious Flatus
Physiology
Our evaluation of human flatus indicates that three sulfur-
containing gases produced by fecal bacteria—H2S,
methanethiol, and dimethylsulfide—are the major mal-
odorous components of human flatus [3]. The total of
these three sulfur-containing gases represents less than one
part in 10,000 of flatus; however, even these low concentra-
tions would be very offensive to the human nose. Moore
et al. [37] conclude that sulfur-containing gases are the
main malodorants in human feces, and find no evidence
to support the commonly held belief that indole and
skatole are responsible for the unpleasant odor of feces.
The rate of production of sulfur gases by the colonic bacte-
ria presumably is a function of the availability of sulfur-
containing substrates. These substrates include sulfate and
cysteine, which are of dietary origin, or taurocholate and
mucin, which are endogenous to the gut [38].

The sulfur gases are very rapidly absorbed and/or metabo-
lized by the colonic mucosa; thus, the quantity of these gases
excreted per rectum is only a trivial fraction of the volume
produced in the colon [39]. As a result, the residence time of
these gases in the colon is a major determinant of the quantity
passed per rectum; ie, a greater fraction of total production is
excreted per rectum when production occurs in the distal
colon or rectum versus the more proximal colon.

Patient management
The first problem facing the physician when a patient
complains of excessively noxious flatus is to determine
whether there truly is an “abnormality.” Some patients claim
to have become social outcasts, and some believe that they
are continually exuding an odor, in the absence of gas
passage. Study of  several  pat ients  wi th  these
complaints failed to reveal a persistent odor. Forceful expla-
nations to the effect that no odor exists were unaccepted, and
it was clear that the patient was delusional in this regard.
Although psychotherapy might be helpful for these patients,
there is no role for the gastroenterologist.

A second subset of patients state that their flatus
expulsion arouses more than the usual level of complaint by
their close associates. Objective studies showing that such
patients actually excrete excessively noxious flatus have not
been performed. However, it seems likely that some individ-
uals excrete far more sulfur gas than do others, and treatment
to reduce sulfur gas release in these patients would be desir-
able. The little that is known about the influence of various
manipulations on the production of odoriferous fecal gases
is summarized below. Antibiotic administration often is
associated with the more malodorous flatus, suggesting that
such therapy enhances, rather than reduces, sulfur gas

production in the colon. Administration of probiotics (lacto-
bacilli plus fructooligosaccharide) had no benefit on sulfur
gas production by feces (Personal observation). Most healthy
individuals who complain of noxious flatus are at least mini-
mally constipated, and a bowel movement seems to tempo-
rarily reduce the passage of malodorous gas. Thus, treatment
designed to induce a normal or even supra-normal frequency
of bowel movements may be useful. Surprisingly, some
patients claim that non-absorbed carbohydrate laxatives such
as lactulose, which increase total gas production, may
actually reduce odor. A possible explanation is that the acid
environment induced by fermentation of the carbohydrate
inhibits sulfur gas production. Presumably, a diet that is low
in non-absorbable sulfur-containing compounds (primarily
sulfate) would be helpful, but there are no studies to
document this concept. Foods rich in sulfur-containing
compounds include cruciferous vegetables (such as broccoli)
and beer. However, if endogenous substrates such as mucin
are the primary source of sulfur for the colonic bacteria,
dietary manipulations are unlikely to be beneficial.

A charcoal-lined cushion (Ultratech, Houston, TX) has
been developed to combat excessively noxious flatus. Accord-
ing to the manufacturers, if gas is passed while the individual
is sitting on this cushion, sulfur gases will be adsorbed by the
charcoal. We assessed the effectiveness of this cushion using
specially designed gas-tight mylar pantaloons. Gas contain-
ing the three sulfur gases found in flatus was infused at the
anus through a narrow-caliber tube. When subjects sat on the
cushion, less than 10% of the infused sulfur gas reached the
gas space of the pantaloons, whereas, in the absence of the
cushion, almost 100% of the infused sulfur gas was recovered
in the pantaloons [3].

Lastly, the ability of several orally administered
compounds to absorb the sulfur gases has been tested.
Activated charcoal effectively binds sulfur gases in vitro, but
we found that fecal liberation of sulfur gases was not reduced
when subjects ingested two 260-mg charcoal tablets four
times a day [22•]. Bismuth also avidly binds sulfides in vitro.
In contrast with the results with charcoal, the feces of
patients ingesting two tablets of bismuth subsalicylate four
times a day released virtually no H2S and greatly reduced
volumes of CH3SH [40•]. Consequently, this treatment
should provide effective therapy for fecal or flatus odor.
However, one must keep in mind that long-term therapy
with bismuth subsalicylate on very rare occasions has been
associated with absorption of sufficient bismuth to induce
bismuthism [41,42]. Serum bismuth levels should be moni-
tored with long-term use of bismuth subsalicylate.

Conclusions
The gastroenterologist treating patients who present with
complaints of excessive intestinal gas is faced with many
challenges. Recent research on the pathophysiology and
management provides a helpful context for the practitio-
ner dealing with such patients and suggests ways to
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respond to their questions and concerns. Further examina-
tion should provide promising results.
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