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The most common type of gallstones
found in Western populations are
cholesterol-rich stones. These form
when the liver produces bile with 
excess cholesterol which precipitates as
microcrystals in the gallbladder.7
Gallbladder mucin hypersecretion and
impaired gallbladder motility contribute
to retention and aggregation of crystals
into macroscopic stones. 

RISK FACTORS 
A number of constitutional and
environmental factors have been
associated with gallstone formation, see
table 1, p16. Gallstone disease increases
with age, being exceptionally rare in
neonates and children but becoming
noticeably more common after the age

Howshould patients
be investigated?

Whatare the risk
factors for 
gallstone disease?
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Diagnosis and treatment 
of gallstone disease

Whatare the
management 
strategies?

GALLSTONE DISEASE IS
COMMON, AFFECTING 
10 TO 15% OF ADULT
WESTERN POPULATIONS.1 

An ultrasound survey of British adults
found gallstones in 12% of men and 22%
of women over 60 years.2 There has also
been an increase in hospital admissions
and operations for gallstone disease
over recent years. In England, admissions
increased by 30% in men and 64% in
women from 1989-90 to 1999-2000.3

Cholecystectomy now represents 3%
of all gastrointestinal surgical
procedures performed in the UK.4

CAUSES
Bile contains cholesterol, bile pigments and
phospholipids at varying concentrations.
Gallstones form when there is an
imbalance in the composition of bile
resulting in precipitation of one or more
of its components. Between 37 and 86%
of gallstones are cholesterol-rich stones,
2 to 27% are pigment stones and 
4 to 16% are mixed stones.5,6

» of 40 years.8 Women have a higher
prevalence of gallstones than men,9
which is attributed to exposure to the
female sex hormones oestrogen and
progesterone.

Oestrogens increase cholesterol
uptake and biosynthesis by stimulating
hepatic lipoprotein receptors and
hepatic HMG-CoA reductase activity,
while progestins have been shown to
impair gallbladder emptying leading 
to stasis. Exogenous hormones in the
form of the oral contraceptive pill and
oestrogen replacement therapy also
increase the risk of gallstone formation.10

The incidence of gallstones varies
globally. Native Americans and
Hispanics have the highest incidence of
gallstone disease, with familial studies
and the identification of several human
Lith genes indicating a genetic
predisposition.11,12 

Different types of gallstones are also
more prevalent in certain populations
and parts of the world. Cholesterol-rich
gallstones are more common in Europe

FIGURE 1
A 46-year-old
obese woman who
presented with
ascending cholangitis.
Endoscopic
retrograde cholangio-
pancreatography
was undertaken to
remove multiple
common bile duct
stones prior to
laparoscopic
cholecystectomy

‘Gallstone disease
affects 10 to 15% 
of adult Western
populations’
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and North America. This has been
attributed to obesity and diets
containing a high proportion of refined
carbohydrates and fat. Pigment stones
are more common in those with a
predisposition to haemolysis e.g. those
with sickle cell disease and in Asians.
However, as Asian diets have become
more westernised cholesterol-rich
stones are becoming more frequent in
this population.8,13

Low-calorie diets and rapid weight
loss are also associated with the
development of cholesterol-rich
gallstones. Weight loss exceeding 
1.5 kg/week (e.g. after bariatric surgery)
is particularly associated with
cholesterol hypersecretion and an
increased risk of gallstone formation.14 

A history of dieting and significant
weight fluctuations also increases the
risk of stone formation.15

Some studies have suggested that
gallstone formation and disease can be
affected by statin use, but outcomes
have not been consistent. A recent
meta-analysis, which included all studies
from 1980, found that moderate to high
doses of statin did decrease the risk of

gallstone disease but the authors
acknowledged that further multicentre
studies were needed on the topic to
confirm their findings.16

The risk of gallstone formation is
higher in several chronic gastrointestinal
diseases. For example, the prevalence of
gallstones is increased by approximately
25% in patients with liver cirrhosis
compared with the general population
and the risk increases with severity of
liver disease.17 Most of the stones formed
in patients with cirrhosis are pigment
stones, which is thought to relate to
altered pigment secretion in liver failure
and reduced gallbladder motility caused
by increased oestrogen levels. 

Total parenteral nutrition (TPN) is
associated with the development of
microlithiasis and gallstones.18 A possible
mechanism for this is the loss of enteric
stimulation of the gallbladder in the
absence of eating, leading to gallbladder
stasis and stone formation. 

Gastrointestinal diseases that affect
the ileum such as Crohn’s disease or ileal
resection are also associated with
gallstones. Reduced active bile acid
absorption in the terminal ileum reduces
the enterohepatic circulation of bile
acids. This causes a rise in hepatic low-
density lipoprotein uptake, upregulation
of enzymes of bile acid and cholesterol
synthesis, and an increased ratio of
hepatic cholesterol to bile acid secretion. 

These patients thus have
supersaturated bile and a predisposition
to forming cholesterol microcrystals and
hence cholesterol-rich gallstones.19

Table 1

Risk factors for the development of gallstones

Cholesterol stones
•Demography: Northern Europeans, North and South Americans, Native 
Americans, Hispanic Americans
•Family history and genetics
•Advancing age
•Female sex hormones: female gender, oral contraceptive use, pregnancy
•Obesity (BMI > 30) and metabolic syndrome
•Rapid weight reduction
•Gallbladder stasis (neurogenic or hormonal)
• Inborn disorders of bile acid metabolism

Pigment stones
•Demography: Asians more than Westerners, rural more than urban
•Advancing age
•Gallbladder stasis
•Chronic haemolytic syndromes (e.g. sickle cell anaemia, hereditary
spherocytosis)
•Biliary infection (bacterial and parasitic)
•Gastrointestinal disorders: ileal disease, ileal resection or bypass, liver cirrhosis, 
Crohn’s disease, cystic fibrosis 
•Total parenteral nutrition

Rarely, gallstones can also form in the
common bile duct (choledocholithiasis)
or the intrahepatic bile ducts
(hepatolithiasis). 

Risk factors associated with the
development of these primary bile duct
stones are bacterial infection (usually by
Escherichia coliand Klebsiella spp),
biliary parasites (Clonorchis sinensis,
Opisthorchis species) and biliary
obstruction from any cause.7

PRESENTATION 
Of those with gallstones, around 1 to 4%
will develop symptoms annually. 
The majority of patients (> 80%) will
remain asymptomatic throughout their
lifetime and the likelihood of developing
symptoms diminishes with time.1
Gallstone disease can be associated
with a number of presentations, see
table 2, below.20 The most common are
discussed in detail.

Biliary colic and cholecystitis
Biliary-type pain occurs in the
epigastrium or right upper quadrant of
the abdomen and is often triggered by
eating fatty foods. Contrary to its name
of biliary ‘colic’, it often does not
fluctuate but persists from a few
minutes up to 24 hours. It is frequently
associated with nausea or vomiting but
not with a change in bowel habit.  

Acute cholecystitis is defined as
inflammation of the gallbladder, which is
usually caused by infection secondary

Table 2

Complications of gallstone disease

•Acute cholecystitis
•Choledocholithiasis
•Acute cholangitis
•Acute pancreatitis
•Mucocoele of gallbladder
•Empyema of gallbladder
•Gangrenous gallbladder
•Biliary peritonitis
•Porcelain gallbladder
•Gallstone ileus 
•Gallbladder cancer  < 0.3% of
patients with gallstone disease 

‘LFTs and
ultrasound should
be offered if
symptoms are
suggestive of
gallstone disease’

‘Obesity and 
rapid weight loss 
are associated 
with cholesterol
gallstone formation’
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had an improvement in food intolerance
at 12 months.24

INVESTIGATION 
Blood tests and ultrasound
Liver function tests (LFTs) and an
abdominal ultrasound should be offered
to patients with symptoms suggestive
of gallstone disease (e.g. abdominal
pain, jaundice, fever). They should also
be considered in patients with less
typical but chronic abdominal or
gastrointestinal symptoms that have
been unresponsive to other
management.25

Additional imaging
Abdominal X-ray and computerised
tomography (CT) scan are of limited
diagnostic utility in gallstone disease.
Cholesterol-rich stones, which make up
the majority of gallstones in Europe and
North America, are typically radiolucent
and may be impossible to detect by
these imaging modalities. However, if the
diagnosis is uncertain or complicationsof
gallstone disease such as gallbladder
perforation or pancreatitis are
suspected, a CT scan may be necessary. 

Magnetic resonance cholangio-
pancreatography (MRCP) should be
performed in a patient with gallbladder
stones and dilated bile ducts and/or
abnormal LFTs, particularly if at
ultrasound the distal bile duct was not
visualised because of body habitus or
overlying bowel gas.26

If there is a high index of suspicion for
gallbladder disease but gallstones are
not identified, patients could be
considered for a hepatobiliary
iminodiacetic acid (HIDA) or fatty meal-
stimulated gallbladder ultrasound to
look for biliary dyskinesia (ejection
fraction < 40%). 

Although a single small randomised
controlled trial has shown some patients
with biliary dyskinesia have symptomatic
improvement after cholecystectomy,27 

a recent Cochrane review advised
further studies were needed on the topic
to support this indication for
laparoscopic cholecystectomy.28

Endoscopic retrograde cholangio-
pancreatography (ERCP) is not advised
for the investigation of suspected CBD
stones, but it can be used to treat »

confirmedcholedocholithiasis before, 
or at the time of, laparoscopic
cholecystectomy.25

Endoscopic ultrasound (EUS) is 
a non-invasive test that has high
sensitivity for detecting gallstones. 
In patients with gallbladder stones and
dilated bile ducts or abnormal LFTs, 
an MRCP is usually advised. If it is
contraindicated or unavailable locally, 
an EUS is an excellent minimally invasive
alternative to look for bile duct stones.29

A systematic review comparing EUS ±
ERCP with ERCP alone for suspected
choledocholithiasis demonstrated that
ERCP could be avoided in up two thirds
of patients; with a significant reduction
in post-ERCP related pancreatitis.30

MANAGEMENT
Asymptomatic gallbladder stones
Gallstones within a normal gallbladder
and without symptoms do not need
any specific treatment with the
exception of a minority of groups who
are at high risk of complications or
malignancy; porcelain gallbladder,
immunosuppressed patients (e.g. after
transplantation), elderly patients with
insulin dependent diabetes, possibly
those with rapid weight loss or weight
cyclers and those that live in very
remote regions of the world.31 

Acute cholecystitis
Patients with acute cholecystitis should
be referred for laparoscopic
cholecystectomy, unless the patient’s
comorbidities prevent this. The timing
of laparoscopic cholecystectomy is
debated but it is generally advisable for
it to be performed either at presentation
or after the acute cholecystitis episode
has settled.

Delaying surgery potentially exposes
patients to gallstone-related
complications, so the latest NICE
guidelines advise surgery within one
week where clinically feasible.25

Evidence for timing is based on a small
single randomised controlled trial32 and
outcomes from a larger trial by the
Dutch pancreatitis group (PONCHO
trial) are awaited. 

While awaiting surgery patients
should avoid foods that may trigger
their symptoms.25 Approximately a
quarter of patients will develop

to an obstructed cystic duct. In addition
to biliary-type pain, patients may have
fever, anorexia, nausea and vomiting.
The attack can resolve spontaneously
but recurrence is common. Repeated
attacks can lead to chronic cholecystitis. 

Around 10% of cases of acute
cholecystitis occur in an acalculous
gallbladder. Often this occurs in severely
ill patients but has also been reported in
those with HIV or on long-term TPN.21

Choledocholithiasis and ascending
cholangitis
If a gallstone migrates into the common
bile duct (CBD) it may be asymptomatic
but often causes pain, resulting from
impaction at the ampulla, or abnormal
liver biochemical tests. If a stone
impacts at the gallbladder neck or the
cystic duct it can also cause CBD
obstruction by compression (Mirizzi’s
syndrome). Patients with these
complications of gallstone disease
typically develop pain, obstructive
jaundice (dark urine, pale stools) and
fever signifying cholangitis.

The most common pathogens in the
UK are Escherichia coli, Klebsiella spp,
Enterobacter spp, enterococci and
streptococci. Up to a fifth of patients
with ascending cholangitis will develop
sepsis syndrome requiring urgent
assessment, antibiotics and biliary
decompression (see figure 1, p15, 
and below).22

Acute pancreatitis
There are a number of causes of acute
pancreatitis but in Western populations
the two most common causes are
alcohol and migrating gallstones. 

Acute gallstone pancreatitis is
thought to be the result of a gallstone or
sludge impacting at the region of the
ampulla leading to back pressure on the
pancreas, triggering the premature
release of pancreatic enzymes causing
acute pancreatitis. 

Patients typically experience
persistent severe epigastric pain
radiating to the back and associated
with vomiting. A number of clinical
scores e.g. Ranson or Glasgow scores
have been developed to differentiate
mild from severe disease.23

Gallstones are common and the
range of related symptoms is broad.
Different attributable symptoms are
associated with different symptomatic
outcomes following cholecystectomy. 
In a study, which pooled symptomatic
outcomes based on presenting
symptom, 92% of patients with biliary
colic had relief of their symptoms after
cholecystectomy, whereas only 65%

‘Sustained weight
loss and increased
physical activity 
can help prevent
gallstones….’

‘….but are unlikely
to be of benefit
once symptoms
have developed’
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increasingly severe symptoms
necessitating surgical intervention while
an inpatient. 

Medical therapy for cholecystitis
Medical therapies such as extracorporeal
shock wave lithotripsy (ESWL) or bile
acid dissolution therapy with
ursodeoxycholic acid (UCDA) are
associated with much lower rates of
clinical success when compared with
surgery. Only 27% of patients receiving
UCDA will achieve dissolution of their
gallstones, while approximately half of
carefully selected patients (one to three
radiolucent stones, patent cystic duct)
will be stone-free after ESWL. 

Recurrence following these therapies
is also high; more than 40% of patients
will have recurrence of gallstones within
four years of dissolution with UCDA or
ESWL.33,34 Sustained weight loss and
increased physical activity can help
prevent the development of gallstones,
but are unlikely to be of benefit once
symptoms have developed.35

In patients with acute cholecystitis
and multiple comorbidities preventing
surgery, a percutaneous cholecystostomy
(temporary external drainage of the
gallbladder contents through a tube
inserted under radiological guidance)
may be considered, although a
systematic review of the benefits of this
intervention remains equivocal.36

If some of the comorbidities were
related to the acute illness,
cholecystectomy can be reconsidered,
but typically patients are managed
conservatively unless further symptoms
develop.37,38

Gallbladder empyema
During an episode of acute cholecystitis
the cystic duct may become obstructed
and infection can build up in the
gallbladder causing an empyema.
Urgent drainage by cholecystostomy is
indicated to prevent gallbladder
perforation and subsequent peritonitis.25

Choledocholithiasis
In patients with CBD stones, bile duct
clearance by ERCP (see figure 1, p15)
should be undertaken prior to, or at,
laparoscopic cholecystectomy. This
often involves endoscopic sphincterotomy,
with or without balloon sphincteroplasty
followed by removal of the stones with
either a basket or a balloon catheter. 

There is no evidence of any difference
in efficacy, morbidity or mortality
between laparoscopic CBD exploration
(LCBDE) at the time of surgery or peri-
operative ERCP, although the former is
associated with a shorter hospital stay.39

If the bile duct cannot be cleared with
ERCP, a biliary stent can be used to
ensure biliary drainage until definitive
endoscopic or surgical clearance is
possible.25

Occasionally, especially in large stone
disease, standard stone extraction
techniques need to be supplemented
with mechanical lithotripsy or
extracorporeal shockwave lithotripsy. 

If these forms of lithotripsy fail,
electrohydraulic and laser lithotripsy
can effect duct clearance.39 

Acute pancreatitis
In patients with acute pancreatitis and
evidence of ongoing bile duct
obstruction and/or cholangitis, ERCP
and biliary sphincterotomy is
recommended within 24-72 hours of
the onset of symptoms. In the absence
of cholangitis or jaundice, an MRCP 
or EUS can be performed to exclude
persisting choledocholithiasis. 

In patients with acute pancreatitis
attributed to gallstones, both the British
Society of Gastroenterology (BSG) 
and the American College of
Gastroenterology recommend
laparoscopic cholecystectomy before
or within two weeks of discharge.40,41

In patients with necrotising pancreatitis,
cholecystectomy is often delayed until
the local inflammation and collections
have resolved. 

SPECIAL SITUATIONS 
Pregnancy
Complications of gallstone disease are
the most common reasons for 
non-gynaecological surgery during
pregnancy. Gallstones are present in
around 12% of pregnant women and
complications such as ascending
cholangitis and acute pancreatitis are
associated with high rate of recurrence,
exposing both fetus and mother to a
risk of increased morbidity and
mortality without intervention. 

However, several international case
series have demonstrated that ERCP
and cholecystectomy where needed
are safe during pregnancy.42,43,44 The
BSG supports ERCP and LCBDE in
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Gallstones form when there is an imbalance in the   
composition of bile resulting in precipitation of one or more
of its components. Between 37 and 86% of gallstones
are cholesterol-rich stones, 2-27% are pigment stones
and 4-16% are mixed stones. Cholesterol-rich gallstones
are more common in Europe and North America. This
has been attributed to obesity and diets containing a
high proportion of refined carbohydrates and fat. Low-
calorie diets and rapid weight loss are also associated
with the development of cholesterol-rich gallstones.  

Gallstone disease increases with age. It is exceptionally  
rare in neonates and children but more common after
the age of 40 years. Women have a higher prevalence of
gallstones than men, which is attributed to exposure to
the female sex hormones oestrogen and progesterone.
Of those with gallstones, around 1 to 4% will develop
symptoms annually. The majority of patients (> 80%) will
remain asymptomatic throughout their lifetime and the
likelihood of developing symptoms diminishes with time.

Liver function tests and an abdominal ultrasound   
should be offered to patients with symptoms suggestive
of gallstone disease (e.g. abdominal pain, jaundice, fever).
They should also be considered in patients with less typical
but chronic abdominal or gastrointestinal symptoms.
Abdominal X-ray and CT are of limited diagnostic utility as
cholesterol-rich stones are typically radiolucent and may
be impossible to detect by these imaging modalities.

Gallstones within a normal gallbladder and without   
symptoms do not need any specific treatment with the
exception of a minority of groups who are at high risk of
complications or malignancy. Patients with acute cholecystitis
should be referred for laparoscopic cholecystectomy. It is
generally advisable for this to be performed at presentation
or after the acute cholecystitis episode has settled. Medical
therapies such as extracorporeal shock wave lithotripsy
or bile acid dissolution therapy are associated with much
lower rates of clinical success compared with surgery.

In patients with acute pancreatitis and evidence of  
ongoing bile duct obstruction and/or cholangitis,
endoscopic retrograde cholangiopancreatography
(ERCP) and biliary sphincterotomy is recommended
within 24-72 hours of the onset of symptoms. 

Complications of gallstone disease are the most common 
reasons for non-gynaecological surgery during pregnancy.
Gallstones are present in around 12% of pregnant women
and complications such as ascending cholangitis and
acute pancreatitis are associated with high rates of
recurrence, exposing both fetus and mother to a risk of
increased morbidity and mortality without intervention.
However, several international case series have shown that
ERCP and cholecystectomy where needed are safe during
pregnancy. The BSG supports ERCP and laparoscopic
common bile duct exploration in pregnant patients with
symptomatic common bile duct stones. 

‘Laparoscopic
surgical resection 
is the safest
intervention for
symptomatic
gallstones’
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pregnant patients with symptomatic
CBD stones.39 

Cirrhosis
There is no difference in the frequency of
symptoms or complications in cirrhotic
patients compared with the general
population, but if patients do develop
complications they tend to be more
severe.45 Laparoscopic cholecystectomy
is recommended over open surgery
because it results in less blood loss,
lower transfusion requirements and
shorter hospital stay.46 The overall
morbidity and mortality after
cholecystectomy, however is higher in
later stages of cirrhosis (Child-Pugh
Class B/C) than in non-cirrhotic
patients.47

CONCLUSIONS
Gallstone disease is common and
prevalence is increasing. Although
harmless in the majority of individuals, 
its complications can be a significant
source of morbidity and mortality.

Patients with right upper quadrant
pain; abnormal LFTs with or without
fever should be investigated for
suspected gallstone disease with routine
blood tests and an abdominal
ultrasound.

Laparoscopic surgical resection is the
safest and most cost-effective
intervention for the management of
symptomatic gallstones. Medical
management strategies are much less
effective and are reserved for those
whose comorbidities prevent surgical
management. 
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