
ABC of the upper gastrointestinal tract
Upper abdominal pain: Gall bladderTopic: 176;153;92

C D Johnson

Gall stones are common but often do not give rise to
symptoms. Pain arising from the gall bladder may be typical of
biliary colic, but a wide variety of atypical presentations can
make the diagnosis challenging. After a period of uncertainty in
the 1980s, when operative techniques were challenged by drug
treatment and lithotripsy, it is now widely accepted that
symptomatic gallbladder stones should be treated by
laparoscopic cholecystectomy. Clinical judgment and local
expertise will greatly influence the management of bile duct
stones, particularly if cholecystectomy is also required.

Epidemiology of gall stones
In the United Kingdom about 8% of the population aged over
40 years have gall stones, which rises to over 20% in those aged
over 60. Fortunately, 90% of these stones remain asymptomatic,
but cholecystectomy is the most commonly performed
abdominal procedure.

The incidence of gall stones varies widely, being greatly
influenced by dietary intake, particularly of fat. For example, in
Saudi Arabia gallstone disease was virtually unheard of 50 years
ago, but, with increasing affluence and a Western type diet, gall
stones are now as common there as in many Western countries.
Genetic factors also contribute. The native Indian populations
of Chile and Peru are highly susceptible, with a close to 100%
lifetime risk of gall stones in their female population. Several
risk factors have been identified, which relate to the two major
stone types, cholesterol stones and pigment stones.

Pathogenesis
Gall stones form when the solubility of bilirubin or cholesterol
is exceeded. Pigment stones arise in the gall bladder when there
has been increased bilirubin production from breakdown of
haemoglobin. Mixed stones contain both bilirubin and
cholesterol and may be calcified. Precipitated bilirubin may
form a nidus for subsequent cholesterol deposition.

Secondary pigment stones form in the bile duct as a
consequence of obstruction or by accumulation around a small
primary stone. These stones are associated with bacterial
infection and arise by bacterial deconjugation of the
bilirubin-glucuronide complex.

Cholesterol stones arise because of an imbalance in the
mechanisms maintaining cholesterol in solution. Cholesterol is
a hydrophobic molecule and is dispersed in micelles by the
combined action of bile salts and lecithin. The risk of
precipitation is directly related to cholesterol concentration and
inversely to the concentrations of bile salts and lecithin, giving
rise to a triangular coordinate. Increased cholesterol excretion
is largely of dietary origin but may also result from changes in
steroid metabolism associated with pregnancy, oral
contraceptives, and obesity.

Bile salts are retrieved from the gut by the terminal ileum,
and this enterohepatic circulation is essential for maintenance
of the bile salt pool. The endogenous synthesis of bile salt is rate
limited at a level much lower than its normal daily excretion by
the liver. Many gastrointestinal diseases affect bile salt

Asymptomatic gall stones are common and require no
treatment
Typical symptoms include biliary colic—right upper
quadrant pain, radiating to the back, and lasting less than
12 hours
Symptomatic gall stones are usually treated by
laparoscopic cholecystectomy

Risk factors for gall stones
Cholesterol stones
x Obesity
x High fat diet
x Oestrogens (female, pregnancy, oral contraception)
x Hereditary
x Loss of bile salts (Crohn’s disease, terminal ileal resection)
x Impaired gall bladder emptying (such as truncal vagotomy, type 1

diabetes, octreotide, parenteral nutrition, and starvation or rapid
voluntary weight loss)

Pigment stones
x Haemolytic disease
x Biliary stasis
x Biliary infection

Mixed gall stone with bilirubin nucleus and attached
clear cholesterol crystals
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metabolism—in particular, Crohn’s disease and surgical
resection of the terminal ileum predispose people to gall stones.

Impaired gallbladder emptying predisposes to gall stones by
increasing the time that material stays in the gall bladder,
allowing excessive crystal growth. In addition, the dilating and
flushing effect of fresh hepatic bile is lost when the gall bladder
contracts poorly.

Symptoms associated with gall stones
Biliary colic is usually felt as a severe gripping or gnawing pain
in the right upper quadrant. It may radiate to the epigastrium,
or around the lower ribs, or directly through to the back. It may
be referred to the lower pole of the scapula or the right lower
ribs posteriorly. However, many variations on this pattern have
been described, including retrosternal pain and abdominal pain
only in the epigastrium or on the left side. Such symptoms, in
the presence of gallbladder stones, merit consideration of
cholecystectomy.

There may be difficulty when symptoms are less clear. In a
year about 25% of the adult population consults a general
practitioner for dyspeptic symptoms. As nearly 8% of these
individuals will have asymptomatic gall stones, many patients
with dyspeptic symptoms are given the label “gallstone
dyspepsia.” A pattern of symptoms supposedly associated with
gall stones has been described, but several careful studies of
patients before and after cholecystectomy have failed to show
any clear association with either a good or poor outcome. Since
asymptomatic gall stones and dyspepsia are so common in the
general populations, they often coexist. Dyspeptic symptoms
may be too readily attributed to the presence of gall stones,
leading to inappropriate and ineffective surgery. Not
surprisingly, therefore, symptoms may persist in up to 20% of
patients after cholecystectomy.

Complications
Gallbladder stones may be complicated by acute cholecystitis,
mucocele, or empyema. These are difficult to distinguish
clinically; a patient may present with an episode of acute
cholecystitis that fails to resolve and at operation is found to
have an empyema or a mucocele. In addition to symptoms of
biliary colic, such patients have pain that is constant and lasts
for more than 12 hours; they also have tenderness over the gall
bladder, which may be palpable, and may have a fever and
leucocytosis.

Complications of bile duct stones include obstructive
jaundice and acute pancreatitis.

Any patient with suspected complications of either
gallbladder or bile duct stones should be referred for urgent
specialist assessment and may well require immediate
admission to hospital.

Diagnosis
Ultrasonography has replaced cholecystography as the
diagnostic test for gall stones. About 95% of gallbladder stones
will be detected by ultrasonography, which is cheap, quick, and
harmless. If strong clinical suspicion of gall stones exist, and
ultrasonography does not show stones, the test should be
repeated. Other diagnostic tests are less sensitive and are rarely
indicated.

Management
The management of gall stones depends on their position,
either in the gall bladder or bile duct.

Symptoms associated with gall stones
Biliary colic
x Right subcostal or epigastric pain radiating to back or lower pole of

scapula lasting for 20 minutes to 6 hours
x Associated with vomiting brought on by (any) food
x May disturb sleep

Acute cholecystitis
x Severe pain and tenderness in right subcostal region for > 12 hours
x Fever and leucocytosis

Obstructive jaundice with or without pain

Symptoms of dyspepsia not associated with gall stones
x Repeated belching
x Inability to finish normal meals
x Fluid regurgitation
x Nausea

x Fullness after normal meals
x Abdominal distension (bloating)
x Epigastric or retrosternal burning
x Vomiting (without biliary colic)
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Top: Ultrasound image of gall bladder with dark area
(a) representing gall bladder and multiple white echoes
(b) representing stones. Bottom: The gall bladder after
cholecystectomy with multiple small stones
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Gallbladder stones
The management of gallbladder stones is now relatively
straightforward. Asymptomatic gallstones require no
intervention as the risks of any procedure outweigh the
potential benefits.

In the 1980s dissatisfaction with the outcome of open
cholecystectomy led to several alternative therapies such as
extracorporeal shock wave lithotripsy and bile salt dissolution
therapy. These treatments were restricted in their applicability
and have been almost completely superseded by laparoscopic
cholecystectomy. This procedure offers a more rapid recovery
and return to work, much less abdominal scarring, and at least
as good long term relief of symptoms as open cholecystectomy.
In specialist hands almost all uncomplicated gallbladder stones
can be dealt with laparoscopically, with minimal risk of injury to
the bile duct.

Complicated gallbladder stones—If complications arise (such as
acute cholecystitis, mucocele, or empyema) cholecystectomy is
performed. This will usually be by the laparoscopic approach,
but up to 10% of operations have to be converted to
laparotomy. In some elderly patients with acute presentation,
percutaneous cholecystostomy is performed under ultrasound
control to relieve the infection and avoid the morbidity of an
emergency operation. Subsequently, the stones may be
extracted percutaneously, leaving the gall bladder in place, or, if
appropriate, cholecystectomy is performed.

Stones in the bile duct
Stones may migrate from the gall bladder into the bile duct.
Cholangiography is performed before, during, or immediately
after cholecystectomy to demonstrate the presence or absence
of bile duct stones in patients with known risk factors. A
cholangiogram may be obtained endoscopically, at operation,
or by means of magnetic resonance imaging. Uncomplicated
bile duct stones should be removed when they are detected,
because of the high risk of complications such as acute
pancreatitis, obstructive jaundice, or cholangitis if they are left
in situ.

The management of asymptomatic duct stones is
controversial. The traditional approach of open
cholecystectomy with exploration of the common bile duct
offers simplicity and widespread applicability and avoids
exposing the patient to the risk of procedure related
pancreatitis. Alternatives are laparoscopic cholecystectomy with
endoscopic sphincterotomy and stone extraction either before
or after cholecystectomy, or else laparoscopic exploration of the
common bile duct. Currently practice varies according to the
expertise available locally.

Acalculous biliary pain
The symptoms of biliary colic are characteristic but may occur
in the absence of gall stones. In such cases a specialist must
decide whether an operation to remove the gall bladder is
appropriate, in the belief that symptoms are due to microscopic
crystals (microlithiasis) or to a structural abnormality of the
cystic duct.

Occasionally, biliary colic seems to be associated with a high
pressure sphincter of Oddi, and symptoms may resolve after
endoscopic sphincterotomy. Alternative explanations for so
called acalculous biliary pain include irritable bowel syndrome
with upper gastrointestinal manifestations (see previous article).
Chronic pancreatitis must also be carefully excluded. Any
decision to carry out a cholecystectomy for this condition
should be made by a hepatobiliary specialist.

Options for treatment of symptomatic gallbladder disease
Laparoscopic cholecystectomy—Safe in specialist hands, rapid recovery,

permanently effective, current gold standard
Open cholecystectomy—Traditional, painful, prolonged recovery, scar

Alternative therapies
Extracorporeal shock wave lithotripsy—Complex
Bile salt dissolution—Expensive
Percutaneous cholecyslithotomy—Leaves abnormal gall bladder in situ,

high recurrence rate, suitable only for a few selected patients

Risk factors suggesting presence of bile duct stones at
cholecystectomy for symptomatic gallbladder stones
x Common bile duct dilated ( > 6 mm on ultrasound)
x Recent abnormal levels of liver enzymes or bilirubin
x History of acute pancreatitis
x History of obstructive jaundice
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Percutaneous cholecystostomy for acute cholecystitis.
Percutaneous drainage relieves the acute phase,
allowing subsequent stone extraction via the drain track
or cholecystectomy when inflammation has resolved

Cholangiography for duct stones.
Top left: Endoscopic retrograde
cholangiogram showing two stones
in the bile duct (arrows). Top right:
Operative cholangiogram (no stones).
Bottom: Magnetic resonance
cholangiogram obtained by 3-D
reconstruction from a single breath
hold acquisition
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Gallbladder cancer
Gallbladder cancer is rare and usually asymptomatic until at an
advanced stage. Usually it is associated with gall stones and may
be discovered incidentally at operation. Suspicious features in a
patient with biliary symptoms include weight loss, anaemia,
persistent vomiting, and a palpable mass in the right upper
quadrant. Such patients require urgent investigation. The
prognosis is good if the disease is diagnosed at an early stage,
but complete resection is often not possible because of the
advanced stage at presentation.

BMJ 2001;323:1170-3
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When I use a word
-ize right

In atrial fibrillation, assuming that you use digitalis, do you
digitalise or digitalize? Well, contrary to common belief in Britain,
the appropriate English spelling for such words is with -ize, rather
than -ise.

Many such words originally derived from Greek verbs that
ended in -éæåéí (-izein), a suffix that was added to a noun to create
a verbal infinitive, either transitive (meaning “to make or conform
to, or treat in the way of, the thing expressed by the derivation,”
such as anatomize) or intransitive (“to act some person or
character, do or follow some practice,” such as philosophize).
Then the same was done in Latin, using the suffix -izare to make a
noun into a verb, usually transitive (meaning “to make [that which
is expressed by the derivation],” such as immortalize). English
words that derive from these should be spelled with -ize. Other
verbs that derive from nouns that are neither Greek nor Latin
also take -ize. These include verbs formed from proper names
(such as mesmerize and Americanize) and from names of
chemical compounds (such as oxidize and digitalize).

The box shows the exceptions to the -ize rule, and the
etymological reasons. None of the words is from Greek, and they

mainly derive directly from verbs rather than from nouns plus
-ise.

So how often do people digitalize or digitalise? When I
searched Medline the citations numbered 778 and 154
respectively—that is, 83% in favour of -ize, partly due to the North
American influence (see table). In contrast, nouns that end in
-lysis should form verbs ending in -lyse, but -lyze is often seen in
American texts. The Medline occurrences of -lyse or -lyze words
(ana-, auto-, bacterio-, cata-, cyto-, dia-, electro-, h(a)emato-,
h(a)emo-, histo-, hydro-, leukocyto-, neuro-, para-, photo-,
plasmo-, proteo-, radio-, thermo-, zymo-, and lyse itself) are given
in the table and show the heavy North American influence.

So why is -ise an alternative to -ize? Well, blame the
French—they changed the Latin -izare to -iser. Of course, English
wouldn’t be English if there weren’t some words that end in -ize
that can’t be spelled -ise: assize, capsize, Louis-Seize, Louis-Treize,
prize, seize, and size.

So all in all, as you might say, the -ize have it.

Jeff Aronson clinical pharmacologist, Oxford

Word
Advertise
Advise
Apprise, comprise, emprise, enterprise, prise, reprise, surprise
Arise, rise
Chastise
Circumcise, excise, incise
Compromise, demise, premise, promise, surmise
Despise
Devise, improvise, supervise, televise
Disenfranchise, enfranchise, franchise
Disguise, guise
Exercise
Merchandise
Wise

Origin
Latin -vertere ⇒ Old French -vertiss-
Latin -visare
Latin -pre[he]ndere ⇒ French -pris-
Old English risan
[No evidence of an -is- form]
Latin -cidere (supine -cisum)
Latin -mittere (supine -missum)
Latin despicere ⇒ French despis-
Latin -videre (supine -visum)
Old French franchise
Old French guise
Latin exarcere ⇒ Old French exercice
Old French marchandise
Old English wise

No (%) of occurrences of digitalise or digitalize, etc, and of -lyse or -lyze, etc, in bioscience papers (Medline search)

Form

Source of articles

Total US/Canada UK Rest of world

Digital-ise, -ised, -ises, -ising, -isation 154 4 (2) 30 (21) 120 (76)

Digital-ize, -ized, -izes, -izing, -ization 778 248 (32) 56 (7) 472 (61)

-lyse, -lysed, -lysing* 25 550 6 717 (26) 2723 (11) 16 110 (63)

-lyze, -lyzed, -lyzing* 38 241 23 508 (61) 2694 (7) 12 039 (31)

*I omitted -lyses and -lyzes from my analysis because to have included them would have biased the results: -lyses could occur as both the third person singular form of the verb
-lyse and as the plural form of the noun -lysis, whereas -lyzes could occur only as the third person singular of the verb -lyze.
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