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Towards a better understanding of abdominal bloating and
distension in functional gastrointestinal disorders
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Abstract Abdominal bloating is an extremely com-
mon symptom daffecting up to 96% of patients with
functional gastrointestinal disorders and even 30% of
the general population. To date bloating has often
been viewed as being synonymous with an actual
increase in abdominal girth, but recent evidence
suggests that this is not necessarily the case. This
review examines the relationship between the symp-
tom of bloating and the physical sign of abdominal
distension, as well as examining the epidemiology,
pathophysiology and treatment options available for
this debilitating aspect of the functional gastro-
intestinal disorders. Pathophysiological mechanisms
explored include psychological factors, intestinal gas
accumulation, fluid retention, food intolerance and
malabsorption of sugars, weakness of abdominal
musculature, and altered sensorimotor function.
Treatment options are currently rather limited but
include dietary changes, pharmacological approaches,
probiotics and hypnotherapy.
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INTRODUCTION

Abdominal bloating is a common symptom affecting up
to 96% of patients with functional gastrointestinal
disorders and 10-30% of the general population.'™® It

Address for correspondence

Dr Lesley A. Houghton, Neurogastroenterology Unit, Aca-
demic Division of Medicine and Surgery, 1st Floor, F Block,
Wythenshawe Hospital, Southmoor Road, Wythenshawe,
Manchester M23 9LT, UK.

Tel: +44 161 291 4186 (direct); +44 161 291 5813 (sec); fax: +44
161 291 4184; e-mail: lesley.houghton@manchester.ac.uk
Received: 26 October 2004

Accepted for publication: 17 February 2005

500

often co-exists with one or more of borborygmi, disten-
sion, excessive flatulence or frequent eructations,”®
and in addition to occurring on its own, is often
associated with other disorders such as irritable bowel
syndrome (IBS), functional constipation, functional
dyspepsia and even premenstrual syndrome.>>72714
Sufferers typically report a worsening of bloating as
the day progresses, particularly after meals, and it
generally improves or disappears overnight.>!V15°17
Some individuals relate bloating to ingestion of specific
foods whilst others claim that any type of oral intake,
even water can induce or exacerbate the problem.’
Furthermore, bloating appears to have a direct relation-
ship to the intensity of abdominal pain.®

IS BLOATING SYNONYMOUS WITH
ABDOMINAL DISTENSION!?

Both the patient and their physician often view the
subjective sensation of abdominal bloating as being
synonymous with an actual increase in abdominal
girth (i.e. distension). Indeed many authors still use the
two terms interchangeably. This view was supported
by early studies using a tape measure which suggested
that the diurnal worsening of the sensation of bloating
was accompanied by an increase in abdominal
girth.!®1° However, a recent survey of patients with
IBS, has suggested that only three quarters of patients
believe their bloating is associated with visible abdom-
inal distension, the rest describing a sensation of
bloating alone.® This inconsistency may in part be
explained by the fact that tape measurements are not
necessarily always reliable, as they are open to possible
bias by both patient and investigator. For example, in
an attempt to demonstrate the severity of their prob-
lem the patient may voluntarily protrude their
abdomen during a single measurement or the investi-
gator could inadvertently influence measurements by
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Figure 1 Photograph of a subject wearing the abdominal
inductance plethysmography equipment. DL, the data logger;
and TS, mercury tilt switches.

application of the tape measure in slightly different
positions on the abdomen, or with varying degrees of
tightness, particularly if the measurements are done at
different times of the day. Indeed studies in which
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Figure 2 Typical recording of abdom-
inal girth over 24 h in a normal healthy
subject. Note the gradual increase in
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abdominal girth was measured with a tape measure
before and after the infusion of as much as 2 L of
peritoneal dialysis fluid into the peritoneal cavity of
renal failure patients showed tape measurements to be
both inaccurate and insensitive.?>*! These problems
have recently been overcome with the development of
more objective techniques to measure abdominal girth,
such as extensometry*?> and abdominal inductance
plethysmography>>2* (Fig. 1). The latter technique,
unlike extensometry, allows ambulatory measure-
ments of abdominal girth over prolonged periods of
time and has shown that girth is indeed greater at the
end compared with the beginning of the day in many
patients with IBS,'>7'7 and in some healthy subjects>?
(Fig. 2). This change in girth during the day however, is
much greater in patients with IBS compared with
healthy subjects, and shows a direct although weak
correlation with the severity of bloating in IBS patients
but not healthy subjects.'®!” Furthermore, comparison
of the changes in girth in IBS patients with the normal
95% reference range for age and sex-matched healthy
subjects shows that only approximately half of IBS
patients actually physically distend beyond that seen
in healthy subjects in addition to reporting that they
feel bloated'” (LA Houghton & PJ] Whorwell, unpub-
lished data). Both the sensation of bloating as well
as abdominal girth decrease overnight to values
comparable with those observed on the previous
morning.'>7?® Thus the recent suggestion that the
term bloating should be restricted to the subjective
sensation of abdominal bloating, and distension
reserved for an actual increase in abdominal girth has
some validity. However, there are some problems
with this especially with respect to bloating which
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may or may not be associated with distension, means
different things to different individuals and may not
translate or even have the same meaning in different
languages.

EPIDEMIOLOGY OF ABDOMINAL
DISTENSION AND BLOATING

Up to 30% of the general population experience
abdominal bloating,"™* with a significant proportion
of sufferers claiming that it is so severe that it affects
their daily activities (54%) or that they have had to
resort to the use of medication (43%).' Some even seek
medical advice about the problem even when it is
unaccompanied by much else in the way of sympto-
matology (16%).! Healthy women are twice as likely to
report distension and bloating than healthy men (19%
vs 10%), and this does not appear to be related to
menstruation.! However, bloating can be experienced
perimenstrually by healthy women,?® but it is un-
known whether the mechanisms responsible for this
form of bloating are similar to those which cause
bloating at other times.

In functional gastrointestinal disorders, distension
and bloating affect as much as 96% of individuals.>®
Factor analyses have shown distension and bloating to
cluster with IBS,”?¢ functional constipation'®?” and
functional dyspepsia,®?° and it has also been sugges-
ted that bloating, distension, early satiety and the
sensation of gastric retention should be defined as a
distinct subgroup, termed functional bloating® Wikl-
und et al.®® have recently suggested a subgroup of IBS
patients characterized by the symptoms of bloating,
visible abdominal distension and the passage of gas,
while Ragnarsson and Bodemar®! proposed two other
subgroups of IBS, one with and the other without
considerable pain or bloating. Although some studies
have reported a lack of clustering with IBS,'%%7/3%33
bloating is one of the most frequent symptoms®?-34-3¢
and often ranked by patients as the most bothersome
feature®*3” Bloating with visible distension is generally
more common in females than males with IBS,>3%40
and is reported more commonly by patients with
constipation (c-IBS) rather than diarrhoea (d-IBS) pre-
dominant IBS>3*3%38 However, recent evidence has
suggested that the mean severity of bloating and degree
of abdominal distension observed during the day is not
necessarily different between bowel habit sub-
groups,'®!73! although it is only in c-IBS patients that
there is a direct correlation between the two (c-IBS
r=0.6; P=0.01 vs d-IBS r=0.2; P =0.42),7 (LA
Houghton & PJ] Whorwell, unpublished data) suggest-
ing that different pathophysiological mechanisms may

502

Neurogastroenterology and Motility

underlie bloating and distension in different types of
IBS. Just as is in healthy women, bloating can also
worsen perimenstrually in females with IBS, irrespect-
ive of bowel habit subtype>!%2°

ISIT ALL IN THE MIND?

Early investigators believed that distension and bloat-
ing were all in the mind resulting from deliberate
protrusion of the abdomen.”*! However, only approxi-
mately one-third of patients report a relationship
between bloating or distension and daily stress and
anxiety,>!! although some do claim that it is better
when they are in a relaxed mood.® Studies looking for a
specific relationship between bloating or distension
and psychological factors have resulted in somewhat
conflicting results. In two population surveys, one
reported a correlation with depression, insomnia and
coping capacities*” and the other a link with depres-
sion, panic disorder and agoraphobia.*® Heaton et al.**
have reported a temporal relationship between anxiety
and depression and bloating, but not other symptoms,
in females with IBS. Most other studies have been
unable to identify any clear-cut psychological contri-
bution to the pathogenesis of bloating. For example,
patients who present with bloating as their primary
complaint are no more anxious than those who only
admit to suffering from bloating on questioning.!®
Similarly patients with either functional bloating or
inflammatory bowel disease have elevated but similar
levels of anxiety and depression when compared with
healthy subjects.*®> A number of investigators have
used the SCL-90-R psychometric instrument to look
for any possible association between psychological
factors and bloating in the various subgroups of
IBS.>343537.38 They showed that despite bloating being
more prevalent in IBS patients who are female and/or
constipated, their SCL-90-R scores are no different
from those who are male and/or have diarrhoea,*3°3%
while SCL-90-R scores were similar in IBS patients
who described either bloating or pain as their most
bothersome symptom?®’ and also whether they do or do
not exhibit concomitant distension.® Similarly in
functional dyspeptic patients who complain of full-
ness, bloating or belching no particular psychosocial
profile has been identified.*®

ISIT ALL DUE TO GAS ACCUMULATION?

Excessive gas might seem to be the most obvious cause
of bloating and distension but evidence in support of
this hypothesis is far from conclusive. The gut of a
normal adult contains approximately 200 mL of gas*’
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and an abnormal accumulation can result from air
swallowing, over production within the lumen or a
failure of efficient expulsion. Studies using an argon
washout technique have shown no difference in
endogenous gas production or composition between
patients with gas-related complaints and healthy sub-
jects.*” More recent investigations using a labelled
sulphurhexafluoride technique*®* or calorimetry® in
patients with IBS have lent support for this view.
Furthermore, despite females reporting more severe
distension and bloating than males the mean daily
flatus volume and frequency is no different between
sexes.’"®2 Computer tomography of the abdomen in
distended IBS patients has also been unable to identify
excessive volumes of intestinal gas,'® and was also able
to show that distension was not due to voluntary
protrusion of the abdomen, depression of the dia-
phragm or an exaggerated lumber lordosis.!® Even in
the few studies where increased volumes of intestinal
gas have been demonstrated on plain abdominal radi-
ographs in IBS patients, there was little or no correla-
tion with symptoms.>®>* Pharmacological studies
aimed at modifying gas production or flora in the gut
have also been unable to show an association between
gas or flatus and bloating or distension.>®™%* This is
especially clearly demonstrated by the finding that the
fermentable fibre, psyllium, the non-fermentable fibre,
methylcellulose and lactulose all cause significant
bloating but only lactulose causes increased flatus
episodes and feelings of rectal gas.%® It is also notewor-
thy that if approximately 10 times the normal amount
of gas present in the gut is infused into the intestine it
can result in a less than 2 cm change in abdominal
girth*®%* (Fig. 3). This is in contrast to the average
change in girth in an IBS patient during the day which
is approximately twice this value and in some cases
can be up to 10-12 cm.'>'7 Thus these observations
would suggest that increased volumes of gas cannot be
the sole cause of distension and bloating, although it
has been shown that abdominal distension does
directly correlate with retained gas volume following
experimental infusion*®%4%7 (Fig. 3).

In recent years the Barcelona group have undertaken
a series of novel studies examining the possibility that
gas handling may be abnormal in IBS even if it is not
necessarily excessive. They have shown that infusion
of relatively large volumes of gas into the jejunum of
normal individuals can be well tolerated as a result of
rapid transit and evacuation*®®® (Fig. 4). In contrast,
patients with IBS or functional bloating exhibit gas
retention which is accompanied by a variety of
abdominal symptoms including distension*®*>¢°
(Figs 4 and 5). In addition patients with constipation
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Figure 3 Individual measurements of abdominal girth (i.e.
distension) and gas retention after a 2-h intestinal gas infusion
in patients with IBS and healthy volunteers. Gas retained is
volume infused minus volume evacuated. Data suggests that
extrapolation of the data points to approximately 2000 mL gas
retention would lead to a <20 mm change in girth. Note IBS
patients retained greater volumes of gas and distended more
than the healthy volunteers (reproduced by kind permission
from Serra et al.*8).
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Figure 4 Evacuation of intestinal gas in patients with IBS and
healthy volunteers. Gas was infused into the intestine at a
constant rate (represented by the broken line) for 2 h and
collected via an anal cannula. IBS patients expelled a signifi-
cantly lower volume of gas than healthy volunteers. Data are
expressed as mean (SEM), **P < 0.01 (reproduced by kind
permission from Serra et al.*%).
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Figure 5 Individual perception scores and gas retention after
2-h intestinal gas infusion in patients with IBS and healthy
volunteers. Perception of abdominal symptoms was scored on
a seven-point scale (0-6). Gas retained is volume infused
minus volume evacuated. Most healthy volunteers had a
symptom score of <3 (mild to moderate) and retained

<400 mL. In contrast, IBS patients generally retained >400 mL
of gas and developed symptoms with a score >3 (moderate to
severe) (reproduced by kind permission from Serra et al.*®).

tend to retain more gas than those with diarthoea*®*°

with the implication that gas handling may be related
to differences in gastrointestinal transit or motility
between the two patient subgroups.®” This concept is
further supported by the observation that gas retention
is exacerbated by glucagon, an inhibitor of motility,
and reversed by the prokinetic agent, neostigmine.**”°
Additional studies addressing the possible mechanism
of impaired gas handling in IBS patients have shown
that by comparing the expulsion of infused gas either
from the anus or rectum that it cannot be due to anal
retention.*® Both by voluntarily obstructing evacuation
or by relaxation of the gut with intravenous glucagon it
is possible to induce gas retention.”® However only in
those who voluntarily inhibit the passage of flatus do
symptoms develop,’® suggesting that functional
obstruction to the passage of gas may yet turn out to
be important in the development of symptoms, such as
bloating. It has also been shown that the severity of
symptoms, but not distension, appears to depend on
the intestinal distribution of infused gas, as a 720 mL
gas load in the rectum is considerably better tolerated
than a similar load in the jejunum.®” This has been
attributed to a concomitant increase in duodenal tone
occurring at the time of jejunal but not rectal gas
infusion, while in contrast rectal gas infusion was
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associated with rectal relaxation alone.®” Distension of
both proximal®®’! and distal”’ regions of the gut at
fixed wall tension levels by means of a computerized
tensostat, results in accelerated transit of infused gas
and the prevention or reduction of gas retention, while
the infusion of nutrients, such as intralipid into the
duodenum, delays transit, increases gas retention and
abdominal girth although with minimal perception in
healthy subjects.®® Ileal as opposed to duodenal intral-
ipid appears to have an even greater effect on gas
retention and abdominal girth, especially when the gas
is infused into the jejunum, resulting in symptoms.**
In patients with IBS, not only are they unable to
evacuate experimentally infused gas, with the devel-
opment of symptoms and abdominal distension,*®4%:6>
they also appear to be hypersensitive to a given
intraduodenal lipid load, exhibiting greater gas retent-
ion, abdominal symptoms and distension than healthy
subjects.®® This is in accord with the observation that
IBS patients exhibit a greater reduction in sensory
threshold to gut distension during duodenal lipid
infusion than do healthy subjects.”> Thus, based on
current evidence it would appear that abnormalities of
gas handling are more likely to be associated with
bloating rather than distension.

WHAT'’S THE EVIDENCE FOR
SENSORIMOTOR DYSFUNCTION?

The observation that the sensation of bloating is not
always accompanied by an actual increase in girth
allows patients to be divided into two groups, those
with bloating alone and those with bloating and
distension. We have shown that compared with
healthy subjects, patients with bloating alone have
lower sensory thresholds whereas those with bloating
and distension have normal or slightly higher sensory
thresholds.”® Interestingly bloating alone is more
common in d-IBS whereas bloating accompanied by
distension seems to be associated with c-IBS.%3%3538
Thus it appears that there may be more of a sensory
component in patients whose sole complaint is bloat-
ing whereas mechanical factors may contribute more
to distension. If this is the case it could lead to the
speculation that successfully treating constipation
might lead to some improvement in bloating or
distension as a result of relieving the mechanical
component of the problem. It is therefore of interest
that treating c-IBS with the prokinetic 5-HT,4 receptor
partial agonist, tegaserod seems to lead to reduction
of bloating.”*7¢ Other data suggesting a role for
heightened visceral sensation as contributing to the
sensation of bloating includes the observation that
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bloating but not distension increases during the peri-
menstrual phase of the menstrual cycle,”” at which
time rectal sensitivity has been shown to be increased
compared with the other phases of the cycle in patients
with IBS.!® Perimenstrual hypersensitivity may be
related to the release of prostaglandins which is known
to occur at this time as a result of red blood cell
destruction”®”® and platelet activation.®° Prostaglan-
dins can sensitize afferent nerves®'®> which may
compound the hypersensitivity of the gut that already
exists in many patients with IBS. Alternatively, pros-
taglandin release can also lead to diarrhoea®® which has
been shown to have the potential for sensitizing the
gut,* especially in IBS patients who are known to be
more susceptible to such events compared with
healthy volunteers.”” Whether sex hormones them-
selves contribute in any way to bloating and distension
at times other than menses in women is unknown, but
the observations that this problem maybe more pre-
valent after the menopause but is apparently reduced
by hormone replacement therapy, supports such a
role.85 However, others have been unable to confirm
these observations.®

The motor correlates of bloating and distension are
not so clear. We did not find any changes in rectal tone
or compliance in patients with premenstrual bloating'®
although this obviously does not exclude changes
elsewhere in the gut. Galati et al® also failed to
identify a difference in small intestinal motility during
gas infusion in patients with IBS compared with
controls despite increased perception of the gas. Like-
wise we were unable to show any differences in small
and large bowel phasic motor activity between occa-
sions when IBS patients felt bloated and when they did
not.?” There are some data to suggest that small bowel
transit® and ileal empting and clearance®® may be
delayed in IBS patients with bloating and distension,
and delayed gastric emptying has been found in
functional dyspeptics complaining of postprandial
fullness and bloating.*® However, other studies have
reported opposing findings®®?° ‘and it is probably
reasonable to conclude that much more work needs
to be done with respect to motor events especially as
we now have better ways of defining bloating and
distension.

ISIT RELATED TO INTRALUMINAL
BULKING OR FLUID RETENTION INSIDE
OR OUTSIDE OF THE GUT?

Hebden et al® showed that addition of bran to a
radiolabelled meal increased small bowel transit in
normals but did not further accelerate an already rapid
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transit in patients with IBS. This lack of affect of bran
on transit in IBS patients was associated with an
exacerbation of pain and bloating, which led the
authors to conclude that it was caused by an increased
bulking effect in the proximal colon. As with ‘trapped’
gas this might possibly stimulate mechanoreceptors
within the gut wall, giving rise to symptoms such as
bloating and there is certainly some evidence that bran
can exacerbate the symptoms of IBS.*!

Abdominal bloating is particularly severe perimen-
strually'®>'® and although this may in part be related to
the heightened sensitivity of the gut at this time,'?
another possible mechanism could be sex hormone
induced fluid retention. However, this would not
explain why there is a diurnal pattern to bloating and
distension. Furthermore, other studies have been
unable to account for the diurnal pattern of these
symptoms by changes in body weight,'®'® which
might be expected to increase if there was significant
retention of fluid. Sequestration of fluid within bowel
segments leading to stimulation of mechnoreceptors
and consequently the sensation of bloating has been
proposed® but is unlikely to be the cause of distension
as it is known from observations on ascites that
relatively large fluid volumes need to be retained
before there is a noticeable change in girth.®® Thus
fluid retention is unlikely to be involved in the
development of distension, although it is conceivable
that sequestration of fluid could cause the sensation of
bloating.

WHAT IS THE ROLE OF FOOD
INTOLERANCE OR ABNORMAL GUT
FLORA!?

Lactose intolerance is a common disorder and therefore
it is not surprising that it is frequently found in IBS.**
Evidence for it playing a significant role in the
development of bloating however is poor, as it has
been shown that IBS patients with lactase deficiency
who are on a lactose-free diet have similar bloating
scores to IBS patients without lactose intolerance.’® In
addition supplementing the diet of IBS lactose malab-
sorbers with lactase has no effect on their symptoms.”®
Furthermore, Haderstorfer et al.’” have shown that
bloating is more common in patients with IBS com-
pared with subjects who just have lactose malabsorp-
tion. Malabsorption of other carbohydrates such as
fructose and sorbitol is common in IBS but no more
prevalent than in the general population. However
their elimination from the diet in patients with
IBS does sometimes lead to improvement of
symptoms,”®°® suggesting that the IBS gut may react
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differently to the consequences of carbohydrate mal-
absorption. It has recently been reported that IgG food
antibodies may also have a role in IBS!%° and this may
be by contributing to the low grade inflammatory
process that has been demonstrated in the mucosa of
some patients with the condition'®! and which poss-
ibly contributes to heightened visceral sensation.
Whether changes in bacterial flora could also contrib-
ute to this situation is unknown but it has been shown
that some patients seem to have different patterns of
colonization with coliforms, lactobacilli and bifidobac-
teria compared with controls.!®® In addition, individu-
als who do not possess methanogenic bacteria and
produce low levels of methane do experience symp-
toms'®® and this has been attributed to a lack of
utilization of gut hydrogen, which is required in the
production of methane. Interestingly, one calorimetry
study has shown IBS patients to produce more hydro-
gen than healthy subjects, although total gas volume
was normal.>® It has also been suggested that methane
production is associated with constipation in IBS.'%
So far attempts to modify gut flora by the use of
probiotics have proved disappointing®®®? in terms of
relieving symptoms although one study did show an
effect on bloating.®> However it should be pointed out
that there are a very large number of potential probiotic
strains with varying activity and recently Quigley
et al'%® have identified a promising bifidibacteria.
Attempts to alter gut flora by the use of antibiotics has
resulted in no improvement in bloating,%”/6%6!
although the non-absorbable antibiotic rifaximin is
associated with a reduction in number of flatus
episodes and abdominal girth.”

IS IT DUE TO WEAK ABDOMINAL
MUSCULATURE?

Patients with abdominal distension have been reported
to be more likely to have recently gained weight, do
little regular exercise, have weak abdominal muscles
and increased girth during episodes of distension.'®
The concept that abdominal distension may be related
to dysfunction of the anterior abdominal musculature
is also supported by the recent observation that rectal
gas infusion in patients with abdominal bloating was
associated with failed muscular contraction and para-
doxical relaxation of the internal oblique abdominal
muscle on electromyography (EMG) compared with
the increase in muscular tone seen in healthy sub-
jects.'%® EMG studies under non-gas infused conditions
have been unable to show a difference in recordings
between IBS patients with a history of visible disten-
sion and healthy subjects.!?” Furthermore, age which
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might be expected to be associated with general
weakening of the abdominal musculature, is not
related to increased bloating;***!%® although there is
no data on its relationship to measurable abdominal
distension. More research is required in this area, but it
would seem reasonable to assume that weakness of the
abdominal musculature might be expected to be rela-
ted to abdominal distension, but it is unlikely to have
much effect on the symptom of bloating.

DIFFERENTIAL DIAGNOSIS

Organic conditions such as ascites or abdominal
malignancy, particularly ovarian cancer can present
with distension although this usually differs from the
functional variety in that it does not exhibit diurnal
variation. In contrast, intermittent subacute obstruc-
tion can present with fluctuating distension which
may sometimes lead to diagnostic uncertainty
although there is usually a history of previous abdom-
inal surgery or some other predisposing cause such as
Crohn’s disease. On examination, it is usually relat-
ively easy to differentiate distension from ascites but
this can be difficult in more obese subjects. It is also
important to remember that superficially, a large
ventral hernia can mimic distension unless the integ-
rity of the rectus abdominis is assessed. However,
if there is any doubt about the diagnosis especially
if the abdomen is very prominent and the problem
fails to subside at night, it is sensible to undertake a
scan or any other relevant investigation to eliminate
possibilities other than a functional gastrointestinal
disorder.

SO IS THERE A TREATMENT?

It is clear that there is growing evidence that although
bloating and distension overlap they do not always co-
exist. Furthermore their pathophysiology may, at least
in part, be different with bloating probably having more
of a sensory component involving complex interac-
tions between local sensory mechanisms and central
perception. In contrast distension could be more of a
mechanical problem. However, until the exact mech-
anisms involved are better delineated treatment will
necessarily be empirical.

It is quite common for cereal fibre, which is so
frequently advocated for IBS, to actually make the
symptoms, including bloating, worse.”! It might be
expected that the exacerbation might only occur when
supplementation is first initiated but this is not our
experience and therefore this approach should not be
pursued if it is clearly not leading to any improvement.
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Similarly, it is worthwhile offering dietary advice
about how a patient may want to try avoiding lactose
and fructose as well as vegetables, such as beans and
brocceoli, that can lead to excessive gas.!% Beano which
aids the digestion of complex carbohydrates may
reduce flatulence but is disappointing with respect to
bloating.!'® There is one report suggesting that pan-
creatic enzyme supplementation may be useful'!! and
probiotics certainly do no harm, although so far they
have proved rather disappointing.®®®? Surfactants, such
as simethicone have shown some benefit in some but
not all studies,®>!'%!13 while activated charcoal 5>!'4
exercise and weight loss®>!!® have shown to be of little
benefit.

With respect to pharmacological approaches, it is only
relatively recently that bloating or distension has been
included as end points in clinical trials. Therefore there
is little or no data on the effect of the more established
medications on these particular symptoms.*!® The more
recently introduced 5-HT; receptor antagonist, alose-
tron did not seem to improve bloating!!” although the
kappa receptor agonist, fedotozine did appear to have
some effect but this particular drug is not being devel-
oped further.!'® One of the most promising drugs for
improving bloating is the 5-HT, receptor partial agonist,
tegaserod which has shown this effect in a number of
trails.”*7% It is tempting to speculate that this might be
as a result of its prokinetic activity, as bloating and
distension seem to be most closely linked in constipated
patients.>!7333437  Non-absorbable antibiotics may
have some beneficial effects on bloating®” but there
would be concerns about their long-term usage.

Lastly, hypnotherapy has been shown to relieve the
symptoms of functional dyspepsia and IBS including
bloating'*®7'?® and this may be as a result of its
beneficial effect on visceral sensitivity.'2%!2” Whether
other behavioural treatments have similar effects has
yet to be determined.

CONCLUSION

The reporting of the sensation of abdominal bloating
does not necessarily imply a concomitant physical
increase in abdominal girth, and indeed this is the case
for 50% of patients with IBS. An understanding that
abdominal distension represents a true change in
abdominal girth, while bloating may mean different
things to different patients within the same or different
functional gastrointestinal disorder and even across
different cultures and languages is required. Further
research correctly differentiating between these two
terms, together with the use of objective methods to
measure abdominal girth are likely to identify some of
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the pathophysiological processes involved and conse-
quently hopefully result in better ways of managing
these often debilitating complaints. However, it is
unlikely that distension and bloating are the result of a
single pathophysiological process but are multifactori-
al in origin and consequently successful treatment is
unlikely to be uniform from patient to patient. We are
making progress but there is much more to be done.
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