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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’


