
Abdominal bloating, often in combination with
altered bowel habit or abdominal discomfort, is 
a common reason for presentation to GPs a n d
gastroenterologists.  Patients may complain of
visible  abdominal distension, belching and
increased flatulence. It is usually associated with
a functional gastrointestinal disorder, irritable
bowel syndrome (IBS) and non-ulcer dyspepsia.
The sensation of bloating has a number of causes
(Table 1).

Gastrointestinal hyperaesthesia is the most
common pathology behind bloating. With func-
tional disorders, gas production is essentially
normal, but the patient has heightened visceral
sensitivity and exaggerated gastrointestinal
motor responses. Some studies have shown
impaired intestinal transit associated with
abdominal pain and distension in patients 
who have IBS.1,2 

However, bloating can be a feature of many
diseases affecting the gastrointestinal system,

including gastroparesis from any cause, partial 
or complete bowel obstruction, coeliac disease,
lactose intolerance, bacterial overgrowth, exo-
crine pancreatic insufficiency, gastrointestinal
parasitic or bacterial infection, inflammatory
bowel disease or acute hepatitis. Constipation
and ascites often present as ‘bloating’, as can
intra-abdominal malignancy, particularly ovari a n
malignancy.

Gas production is a significant cause of bloat-
ing where there is impaired gut motility or
reduced bile acid that encourages bacterial 
overgrowth. The hallmark bacterial gas produc-
tion disease used to be pneumatosis cystoides
intestinalis. The withdrawal of chloral hydrate
from the pharmaceutical formulary has led to
this being an excessively rare disease nowadays.
Chloral hydrate and other alkyl halide com-
pounds inhibit colonic bacterial consumption 
of hydrogen,3 which can cause bubbles of gas to
be trapped in the intestinal mucosa, giving the 
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I nve s t i g ation of the 
p atient with bloat i n g

In this series, we present authoritative advice on the investigation of a common clinical

problem, specially commissioned for family doctors by the Board of Continuing Medical

Education of the Royal Australasian College of Physicians.

• Gastrointestinal hyperaesthesia is the most common cause of abdominal bloating.

• Detailed history taking and physical examination of a patient with bloating will direct

further investigations.

• Irritable bowel syndrome is likely to underlie bloating if a functional psychosocial context

is present and symptoms have been present over a long period of time.

• A diagnosis other than irritable bowel syndrome or hyperaesthesia is suggested by

particular symptoms, abnormal physical findings, the presence of medical conditions

predisposing to gastroparesis or bacterial overgrowth, and family history of colon

cancer, coeliac disease or inflammatory bowel disease. The symptoms include bloating

onset after the age of 50 years, bloating that wakes the patient from sleep, weight loss,

gastrointestinal bleeding, increasing pain and gut obstruction.
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disease its name. It is analogous to the ‘bends’, 
in which nitrogen becomes trapped in the tissues
of deep sea divers who do not undergo proper
d e c o m p r e s s i o n .4 The condition was always rare
but was more common in patients with vascular
and solidus or pulmonary disease that resulted in
impaired diffusion of gases and their clearance
via the lungs. 

Clinical assessment 
Patients with bloating should be assessed for the
positive features of IBS and for symptoms that
suggest an organic cause of the bloating. IBS is
more likely to underlie bloating if a functional psy-
chosocial context is present and where symptoms

have been present over a long period of time with-
out  ‘alarm’ features (Table 2). 

IBS has been considered a diagnosis of exclu-
sion. Symptom-based criteria, the most recog-
nised being the Manning criteria and the Rome I
and Rome II criteria, are validated clinical tools
for diagnosing IBS (Table 3).5 - 9 Bloating or dis-
tension is included in the Manning and Rome I
criteria. In patients with a history that meets the
diagnostic criteria for IBS and there are no ‘alarm’
features and a normal physical exami n a t i o n ,
there is no indication for routine investigation of
other gastrointestinal disorders, with the possible
exceptions of lactose intolerance and coeliac 
disease  screening.10

Table 1. Causes of the sensation of
b l o a t i n g

• Excessive swallowing and trapping of 

nitrogen (air)

• Gastrointestinal hyperaesthesia

• Hydrogen or methane gas production b y

b a c t e r i a

• Impaired absorption of gas or fluid due to

o b s t r u c t i o n

• O v e r i n d u l g e n c e

• Spastic gut motility

Table 2. Bloating: ‘alarm’ features
suggesting a diagnosis other 
than IBS

• Abnormal physical findings

• Bloating that wakes the patient from sleep

• Family history of colon cancer, coeliac disease

or inflammatory bowel disease 

• Gastrointestinal bleeding

• Medical conditions predisposing to

gastroparesis or bacterial overgrowth

• Onset of bloating after 50 years of age

• Progressive or unrelenting pain

• Symptoms of gut obstruction 

• Unintentional weight loss

Manning criteria

• Abdominal pain relieved by defaecation

• Looser stools with onset of pain

• More frequent stools with the onset of pain

• Abdominal distension

• Passage of mucus in stools

• Sensation of incomplete evacuation

(The more of these present, the greater the likelihood of IBS) 

Rome I criteria
At least 12 weeks of continuous or recurrent symptoms of abdominal pain or

discomfort that has: 

• one or more of the following features:

– relieved with defaecation

– associated with a change in frequency of stool

– associated with a change in consistency of stool

• plus two or more of the following present at least 25% of the time:

– altered stool frequency

– altered stool form

– altered stool passage

– passage of mucus

– bloating or feeling of abdominal distension

Rome II criteria
At least 12 weeks (which need not be consecutive) in the past 12 months of

abdominal discomfort or pain that has two or more of the following features:

• relieved with defaecation

• onset associated with a change in frequency of stool

• onset associated with a change in form of stool

Table 3. Symptom-based criteria for the diagnosis of IBS5 - 7
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Investigation of the patient with bloating

continued 

The positive predictive value of the
Manning criteria for the diagnosis of
IBS ranges from 65 to 75%, depending
on the number of symptoms present
and the number of symptoms used for
the analysis.5

The Rome I criteria have a reported
65% sensitivity, 100% specificity and
98% positive predictive value in dis-
t i nguishing between IBS and organic 

d i s e a s e .8 The Rome II criteria have not
been formally validated, but produced
similar results in a number of studies
when compared with the Manning and
Rome I criteria.9

Clinical investigation 
Directed investigation to confirm or
exclude gastrointestinal pathology is 
warranted when symptoms consistent
with organic disease are present or t h e r e
is persistent nonresponse to symptom
directed therapy (Table 4; see box on
pages 54 and 55).11

Full blood count, faecal occult blood
testing or a colorectal cancer screening
colonoscopy may be independently indi-
cated when onset of symptoms occurs 
at an older age, there is a family history
of organic disease or a lack of psycho-
social d i f f i c u l t y .1 1 Inflammatory markers,

biochemistry and stool microscopy
should be performed if infection or
inflammatory bowel disease is suspected.
Where the colon appears macroscopi-
cally normal but there is diarrhoea,
colonic biopsies are indicated to look
for microscopic colitis.

Routine hydrogen breath testing or
measurement of small intestinal lactase
levels from biopsy specimens to investi-
gate lactose malabsorption may be useful,
as may routine thyroid function testing,
although both lactose malabsorption and
thyroid dysfunction can be assessed clini-
c a l l y .1 0 , 1 2 These tests find a proportion of
patients with abnormal results, with a
prevalence similar to that of the general
population. The relationship between
thyroid dysfunction and gastrointestinal
symptoms is unclear as trials have not
evaluated symptom response f o l l o w i n g
correction of thyroid abnormalities.

There is limited evidence supporting
serological screening for coeliac disease
in IBS patients, although bloating is a
common symptom in patients with both
these diseases. A trial of 600 patients
compared the prevalence of positive
coeliac disease serology (antigliadin IgA
and IgG and endomysial IgA; coeliac
disease confirmed on small bowel biopsy)
in patients with and without symptoms
consistent with IBS (on Rome II crite-
r i a ) .1 3 Of those with suspected IBS, 22%
had positive antibody results and some
5% had histological evidence of coeliac 
disease, compared with 0.67% of con-
trols. It should be noted that serum
endomysial IgA (sensitivity, 85 to 98%;
specificity, 97 to 100%) and antitissue
transglutaminase IgA (sensitivity, 90 to
98%; specificity, 95 to 97%) have now
replaced antigliadin IgA (sensitivity, 80
to 90%; specificity, 85 to 95%) and IgG
(sensitivity, 75 to 85%; specificity, 75 to
90%) as screening tests for coeliac dis-
ease, due to the much greater sensitivity
and specificity of the newer tests.14,15

Other investigations that may be
appropriate in bloating include various

Table 4. Some investigations
used in abdominal bloating

Directed investigations
• For suspected IBS: trial of treatment

with the aim of reducing the frequency

and severity of symptoms

• If symptom onset at age above 50

years, family history of organic disease

or no psychosocial difficulty: full blood

count, faecal occult blood testing, col-

onoscopy (colorectal cancer screening)

• For suspected infection or inflammatory

bowel disease: inflammatory markers,

haematology, biochemistry, stool

m i c r o s c o p y

• For suspected microscopic colitis:

colonic biopsies

• For suspected lactose malabsorption:

hydrogen breath testing, small

intestinal  lactase measurement

Other relevant investigations 
• Serum endomysial IgA and antitissue

transglutaminase IgA – for coeliac

disease screening

• Barium meals and small bowel series

– for gastric motility

• Colonoscopy – for visualisation of

changes and biopsy taking

• Hydrogen breath testing – for intestinal

bacterial overgrowth and lactose

m a l a b s o r p t i o n

• Small bowel series – for mucosal

a r c h i t e c t u r e

• Small intestinal biopsy – for coeliac

disease and small intestine infections 

• Thyroid function testing – for thyroid

d y s f u n c t i o n

• Ultrasound and CT scan – for portal

hypertension, ascites, intra-abdominal

m a l i g n a n c y

• Upper endoscopy – for gastroparesis

• X-ray – for gastroparesis, intestinal

pseudo-obstruction, infection, inflam-

matory bowel disease, constipation,

faecal loading
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Investigation of the patient with bloating

continued 

imaging studies, upper endoscopy, small
intestinal biopsy, colonoscopy and breath
hydrogen testing (see Table 4). A simple
abdominal x-ray series may show a 
distended stomach consistent with gas-
troparesis, bowel loops with fluid levels

consistent with intestinal pseudo-
obstruction, or an oedematous, thick-
ened bowel wall consistent with infection
or inflammatory bowel disease. Abdomi-
nal x-ray may also confirm constipation
and faecal loading as a cause of bloating;
however, awareness of the possibility of
over-reporting of faecal loading (where,
in fact, a physiological distribution of
faeces is present) will avoid unnecessary
laxative therapy.

Upper endoscopy is useful in the
diagnosis of gastroparesis, in which the
usual findings are a food and/or fluid
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The management of bloating

IBS-related bloating
For bloating associated with IBS, management involves making 

a firm diagnosis of IBS and educating the patient regarding its

aetiology and benign nature. The therapeutic goal is a reduction 

in the severity and frequency of symptoms and an overall

improvement in the patient’s quality of life. Identification of

psychosocial stressors that trigger or maintain symptoms and

strategies to reduce stress will help reduce patients’ symptoms.1 6

Usually a sympathetic discussion is all that is required; however,

additional input from social workers, psychologists or psychiatrists

may be required for some patients.

Reducing gastrointestinal gas
Swallowed air is the major source of stomach gas and may be

increased by eating rapidly, gulping liquids, nervousness,

carbonated beverages, smoking or chewing gum. Colonic gas

production is increased with ‘colonic’ foods (foods that are

incompletely digested in the small intestine but are used by the

resident bacteria in the colon in a beneficial way). These are the

residue (or fibre-containing) foods, such as legumes, beans,

onions, celery, cabbage, brussel sprouts, broccoli, cauliflower

and whole grains.1 7 Reducing the intake of these foods may help

some patients (a low residue/low fibre diet). A trial of restricted

l a c t o s e intake may improve bloating caused by lactase

deficiency. 

It is, however, important to maintain a regular bowel habit 

by a regular and appropriate intake of fluid and fibre. Fibre

supplementation is effective for constipation-predominant IBS, but

in trials does not improve symptoms of diarrhoea or abdominal

pain, and importantly can make bloating worse if there is too much

or it is taken sporadically.18,19  Some noncoeliac patients with

bloating will respond to a gluten-free diet, probably because of the

reduced fibre intake when wheat is cut out of the diet.20

Pharmacological agents
Prokinetic agents
Prokinetic agents such as metoclopramide (Maxolon) and

cisapride (Prepulsid) have been shown to be helpful for improving

abdominal discomfort and bloating in a small number of clinical

trials, but are ‘in the small print’ compared to a sympathetic ear

and explanation.21,22 Cisapride now has restricted availability. 

A n t i s p a s m o d i c s
Chronic use of antispasmodic agents is unhelpful in the experience

of the authors, although occasional use provides acute relief of

abdominal discomfort. Analgesics and narcotics exacerbate the

situation. Peppermint oil (Mintec) has been trialled for the

management of abdominal discomfort associated with IBS, with

conflicting results.2 3 Peppermint oil has a relaxant effect on

gastrointestinal smooth muscle, demonstrated by its worsening of

gastro-oesophageal reflux symptoms. It may have an intestinal

antispasmodic action. 

Simethicone and charcoal
Other pharmacological agents used for treating gaseous

complaints include simethicone and activated charcoal. These are

available in single-agent formulations (simethicone: DeGas

Capsules, Gasbusters, Medefoam-2; activated charcoal: Ad-sorb

Charcotabs, Charcocaps, Nature’s Own Charcoal 200 mg) and

also in formulations containing other active ingredients.

P r o b i o t i c s
A preliminary trial with VSL-3 suggests that probiotics may be

Figure. Ascites and fluid-filled dilated l o o p s

of intestine in a patient with advanced

chronic intestinal pseudo-obstruction

complicated by protein-losing enteropathy

and small bowel bacterial overgrowth.
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residue in the stomach after a six-hour
fast. Small intestinal biopsy is the gold
standard test for coeliac disease and
small intestinal infections. Barium meals
and small bowel series give information
about gastric motility, and in the case of
the latter, show gross abnormality of
small intestinal mucosal architecture.
Colonoscopy permits visualisation of
any changes and the taking of biopsy
specimens for histopathology. Abdomi-
nal ultrasound scan or CT scan can be
useful in the diagnosis of portal hyper-
tension, ascites and intra-abdominal

malignancy (see Figure).
Breath hydrogen testing for bacterial

overgrowth (and lactose malabsorption)
in the small intestine relies on fermenta-
tion of substrate by bacteria and the 
subsequent release of excess hydrogen,
which is detected in the exhaled breath.
Small bowel bacterial overgrowth caus-
ing malabsorption and bloating from
excessive bacterial gas production occurs
in patients with conditions associated 
with intestinal stasis, such as previous
gastric surgery with the creation of blind
loops (Bilroth II procedure), strictures,

adhesions and chronic intestinal pseudo-
obstruction. The breath hydrogen level
rises quickly following ingestion of a
normally well absorbed substrate such 
as glucose when bacterial overgrowth is
p r e s e n t . A raised fasting breath hydro-
gen level (above 10 ppm) occurs typically
with pneumatosis cystoides intestin a l i s ,
where it may be in the 1000 ppm range
even with fasting.

C o n c l u s i o n
Bloating is a common complaint that is
due in most cases to functional gastro-
intestinal disorders. Few investigations
are required in these cases. However, a
small number of patients will have alter-
native diagnoses suggested by careful
history taking and examination. Where
‘alarm’ symptoms and signs are present,
directed investigations are suggested. MT
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beneficial in diarrhoea-predominant IBS, and may even decrease bloating.2 4

The current data for clinical usefulness of probiotics, simethicone and activated

charcoal are limited.25,26 

Antidepressant agents
Pain perception modulation with low dose tricyclic antidepressants has been shown 

to be effective in IBS in a number of randomised controlled trials.2 7 Some studies 

indicate greater benefit in patients with diarrhoea-predominant IBS.2 8 , 2 9 The beneficial

effect of these drugs on IBS symptoms, and bloating in particular, is not explained by

their antidepressant action because much higher doses are required to treat depression.

Anticholinergic side effects of these drugs are uncommon at low doses. SSRIs do not

improve IBS symptoms, but do improve the reporting by patients of overall

wellbeing.30

Serotonin receptor agonists
Drugs targeting specific serotonin receptors on enteric sensory neurons have an

emerging role in the management of IBS.3 1 Alosetron, a serotonin-3 receptor antagonist,

reduces diarrhoea and urgency.3 2 Randomised, double-blind, placebo-controlled trials of

alosetron 1 mg twice daily showed absolute responses of 12% (p<0.05) and 17%

(p<0.001) in women with IBS without constipation compared with the placebo group.3 3 , 3 4

Side effects of alosetron included constipation in 25 to 30% of patients and ischaemic

colitis in about one in 700 patients.3 5 This drug, and a similar compound, cilansetron, are

not currently available in Australia.

Tegaserod (Zelmac), a serotonin-4 receptor partial agonist, accelerates small bowel

transit and caecal filling at a dose of 2 mg twice daily in patients with IBS.36 In constipation-

predominant IBS, tegaserod 6 mg twice daily reduced pain and constipation at one and

three months, as compared with placebo.3 7 - 3 9 There was an absolute improvement at

three months in global symptoms of IBS of 9.3% compared with the placebo group, but

the effect on bloating was not consistent across the studies.4 0 Tegaserod should be

reserved mainly for women with constipation-predominant IBS refractory to fibre

supplementation and laxatives.

Further reading
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