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A wide array of special investigations,
including expensive and invasive pro-
cedures, are now available to the cli-
nician to evaluate the jaundiced
patient.  Fortunately, in most patients,
the cause of jaundice can be estab-
lished without resorting to sophisticat-
ed investigations by taking a careful
history, by doing a thorough examina-
tion and by obtaining basic liver func-
tion tests and viral serology markers
and, if necessary, by performing liver
ultrasonography (US).  In a minority of
patients, a computed tomography (CT)
scan, a magnetic resonance cholan-
giopancreatogram (MRCP) or an endo-
scopic retrograde cholangiopancre-
atogram (ERCP) and further invasive
tests may be necessary to confirm the
diagnosis.

Jaundice is categorised as prehepatic,
hepatic or posthepatic, depending on
the underlying disease.  Haemolysis is
the most common cause of prehepatic
jaundice.  Hepatic parenchymal and
intrahepatic cholestatic jaundice may
be indistinguishable clinically and bio-

chemically from cholestasis due to bile
duct obstruction.  The most common
intrahepatic causes of jaundice are
viral hepatitis, alcoholic hepatitis and
cirrhosis, primary biliary cirrhosis and
drug-induced jaundice.  Extrahepatic
jaundice is usually due to biliary
obstruction caused by a stone in the
common bile duct or carcinoma of the
head of the pancreas.  Pancreatic
pseudocyst, chronic pancreatitis, scle-
rosing cholangitis, bile duct stricture or
parasites in the bile duct are less com-
mon causes.

History

Typically, a patient with cholestatic
jaundice has yellow sclera, dark-
brown urine, pale stools and pruritus
of varying severity.  Information
regarding the initial onset and dura-
tion of jaundice and whether the clini-
cal course is progressive or intermit-
tent and associated with pain, fever or
rigors should be sought (Table I).
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First steps in the diagnosis of
jaundice 

Clinical history
Physical examination
Urine examination
Stool examination
Biochemistry

Bilirubin
Alkaline phosphatase
Gamma-glutamyltransferase
Transaminases

Viral markers
Haematology

Haemoglobin
White blood cells
Platelets
International normalised ratio (INR)

Ask about Look for

Duration of jaundice Depth of jaundice
Previous attacks of jaundice Scratch marks
Pain Stigmata of cirrhosis

Palmar erythema
Chills, fever Clubbing

White nails
Pruritus Dupuytren’s contracture

Gynaecomastia
Drug exposure Ascites

Liver
Previous biliary surgery Size

Shape
Surface

Anorexia, weight loss Tenderness
Colour of urine, stool Gallbladder enlargement
Contact with other Splenomegaly

jaundiced patients Abdominal mass
History of injections Colour of stools

or transfusions

Table I. Clinical evaluation of the jaundiced patient   

Extrahepatic jaundice is usu-
ally due to biliary obstruction
caused by a stone in the com-
mon bile duct or carcinoma
of the head of the pancreas.
Pancreatic pseudocyst, chron-
ic pancreatitis, sclerosing
cholangitis, bile duct stricture
or parasites in the bile duct
are less common causes.
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Episodes of cholangitis are recognised
if the jaundice is associated with col-
icky right upper-quadrant or epigastric
pain, rigors and pyrexia.  Jaundice
without significant pain, or pain pre-
dominantly radiating to the back, indi-
cates pancreatic pathology.
Fluctuating jaundice suggests intermit-
tent obstruction caused by a stone in
the ampulla of Vater or a peri-
ampullary carcinoma.  Weight loss,
anorexia and anaemia suggest associ-
ated malignancy, particularly if
marked and of short duration.  Pruritus
may be present in all forms of jaun-
dice and can be progressive or fluctu-
ate in intensity.  If marked pruritus
occurs in a middle-aged woman, pri-
mary biliary cirrhosis should be con-
sidered.

A careful history of foreign travel is
important, not only because of the
possibility of viral hepatitis, but also
because of exposure to unusual dis-
eases such as malaria and other para-
sitic infections.  A history of previous
contact with jaundiced patients, blood
transfusion, any injections, needle-stick
exposure, or tattooing may provide
the clue to a diagnosis of viral hepati-
tis.  A careful drug history must be
obtained as an increasing number of
medications are associated with hepa-
tocellular dysfunction.  Excessive alco-
hol intake and occupational exposure
to particular infections or to hepatotox-
ins are of special relevance. Some
forms of jaundice are familial, e.g.
Wilson’s disease, α1-antitrypsin defi-
ciency, haemolysis and Gilbert’s syn-
drome.  A history of autoimmune dis-
ease suggests chronic active hepatitis
or primary biliary cirrhosis.

Physical examination

Early or mild jaundice is easy to over-
look when the bilirubin level is below
50 µmol/l and if the examination is
performed under artificial light.

Whenever possible, natural light
should be used.  The sclera, the under-
surface of the tongue and the anterior
abdominal wall are the best places to
look for early icterus. In patients with
chronic cholestasis the following may
be present: extensive scratch marks on
the arms and legs, xanthelasmas on
the eyelids and xanthomas on extensor
surfaces and finger clubbing.  Purpura
on the forearms or shins suggests
thrombocytopenia due to hyper-
splenism. Other cutaneous features of
alcoholic cirrhosis include liver palms,
white nails, and spider naevi.  Foetor
and a flapping tremor indicate marked
liver decompensation.

Hepatomegaly is common in both
hepatic and posthepatic jaundice.
Palpation of an enlarged irregular
liver suggests cancer and a shrunken
nodular liver is likely to be due to cir-
rhosis. The presence of ascites, dilated
peri-umbilical veins with collateral
veins on the abdominal wall, and
splenomegaly indicates cirrhosis, por-
tal hypertension and liver decompen-
sation.  A non-tender, palpable gall-
bladder in a jaundiced patient sug-
gests malignant common duct obstruc-
tion, but absence of a palpable gall-
bladder does not rule out cancer.
Particular attention is paid to the
colour of the stool found on rectal
examination and inspection of the
dark-brown urine which froths when
shaken because of the detergent effect
of bile acids.

Laboratory tests

In haemolytic disease, the increased
bilirubin is mainly unconjugated.
Since unconjugated bilirubin is insolu-
ble in water, the jaundice in haemoly-
sis is acholuric.  Jaundice caused by
hepatic parenchymal disease is char-
acterised by elevations of both conju-
gated and unconjugated serum biliru-
bin.  Both intrahepatic cholestasis and
extrahepatic obstruction raise conju-
gated bilirubin.  Since conjugated
bilirubin is water soluble, bilirubinuria
occurs.  In non-infective extrahepatic
obstruction, only slight increases of
aspartate aminotransferase (AST) lev-
els occur.  In patients with common
duct stones and cholangitis, levels as

high as 100 µmol/l may occur.  These
high levels are transient and associat-
ed with increases in lactate dehydro-
genase (LDH) concentration.  In gener-
al, AST levels above 100 µmol/l sug-
gest viral hepatitis.  Viral markers are
tested for hepatitis A, B and C,
cytomegalovirus and Epstein-Barr virus
infections.

Serum alkaline phosphatase originates
in liver, bone and intestine.  Normally,
liver and bone contribute equally and
the intestinal contribution is small.
Hepatic alkaline phosphatase is pro-
duced by epithelial cells lining the
intrahepatic bile ducts.  Alkaline phos-
phatase levels are raised with intra-
hepatic cholestasis, cholangitis or
extrahepatic obstruction or may occur
with focal hepatic lesions in the
absence of jaundice.  In cholangitis
with incomplete extrahepatic obstruc-
tion, serum bilirubin levels may be nor-
mal or mildly elevated with high serum
alkaline phosphatase levels.  Bone dis-
ease may complicate the interpretation
of abnormal alkaline phosphatase lev-
els.  If increased levels are suspected
to be from bone, serum calcium, phos-
phorus and 5'-nucleotidase or gamma-
glutamyl transferase levels should be
measured, as the latter two enzymes
are also produced by bile ducts and
are elevated in cholestasis, but remain
unchanged with bone disease.

Changes in serum protein levels may
reflect hepatic parenchymal dysfunc-
tion.  In cirrhosis, the serum albumin
falls and the globulins increase.
Serum globulins reach high values in
some patients with primary biliary cir-
rhosis.

Early or mild jaundice is
easy to overlook when the
bilirubin level is below 
50 µmol/l and if the 
examination is performed
under artificial light.  
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Imaging tests for jaundice 

Chest X-ray
Abdominal X-ray
Ultrasound
CT scan
Magnetic resonance imaging (MRI)
MRCP
ERCP
Percutaneous transhepatic cholan

giogram (PTC)
Liver biopsy
Laparoscopy
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Diagnosis

The principal objective is to distinguish
surgical or obstructive jaundice from
non-surgical jaundice. History, physi-
cal examination, biochemical liver
tests, viral serology and US allow an
accurate diagnosis of the cause of
jaundice to be made, mostly without
invasive tests.  Since most jaundiced
patients are not critically ill when first
seen, diagnosis and therapy can be
stepwise, with each subsequent test
logically selected according to the
information available at that point.

Only severe or worsening cholangitis
requires urgent intervention.

US is the first-line imaging investiga-
tion used in the jaundiced patient and
has the advantage of being non-inva-
sive and quick to perform, but requires
experience in technique and interpreta-
tion.

The demonstration of dilated bile ducts
confirms extrahepatic biliary obstruc-
tion.  A definitive diagnosis can be
obtained by demonstrating gallstones

in the gallbladder, common bile duct
stones or a mass in the head of the
pancreas.  In patients without dilated
ducts hepatocellular disease is a likely
diagnosis.  CT scanning is complemen-
tary to US and provides information on
liver texture, gallbladder pathology,
bile duct dilatation and pancreatic dis-
ease (Fig.1).  CT is particularly valu-
able for the recognition of small lesions
in either the liver or the pancreas.
If US demonstrates dilated bile ducts,
MRCP is the next investigation of
choice and provides non-invasive
imaging of the level and nature of the
bile duct obstruction.  If further non-
operative intervention is necessary to
define the extent more accurately or
alternatively relieve the biliary obstruc-
tion, either ERCP or PTC are the sec-
ond-line procedures used.  ERCP is
advisable when the obstruction
involves the lower common bile duct
(gallstones or carcinoma of the pan-
creas) (Figs 2 and 3).

PTC is preferred for higher obstruc-
tions (hilar stricture or cholangiocarci-
noma of the hepatic duct bifurcation)
because better biliary opacification of
the ducts above the obstruction pro-
vides more information when planning
surgery.

In most patients a low obstruction of
the common bile duct is drained endo-
scopically while doing the ERCP, either
by sphincterotomy and stone removal

Fig. 1. CT scan showing dilated intrahepatic bile ducts (arrow).

Fig. 2. ERCP basket extraction of common bile duct stone (arrow).
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or by inserting an intraluminal trans
papillary plastic biliary stent (Fig. 4).
This may be the definitive treatment for
inoperable carcinomas or frail patients
with common bile duct stones.  For
patients who have biliary infection
and require surgery, stenting provides
effective preoperative biliary drainage
by allowing the infection and jaundice
to resolve and liver function to recov-
er.  In patients who have irresectable
hilar cholangiocarcinoma, expandable
metal biliary stents provide effective
palliation.  Percutaneous US-guided
liver biopsy may be required to deter-
mine the nature and histological stage
of intrinsic parenchymal liver disease,
while laparoscopy with US is used in
selected patients to assess and stage
liver, biliary or pancreatic tumours
before resection.
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The first human liver transplant was
performed by Tom Starzl in Denver in
1963.  Liver transplantation (LTx) has
now become established as the treat-
ment of choice for most patients with
end-stage liver failure and is per-
formed routinely in most major centres
throughout the world. The long-term
outcomes are now comparable with
transplantation outcomes for kidneys
and hearts.

Indications

The indications for liver transplanta-
tion, as shown in Table I, include the
chronic liver diseases, fulminant liver
failure, hepatic malignancies, and
metabolic liver diseases.

1,2

The chronic liver diseases consist of
the hepatocellular diseases such as
autoimmune liver disease, cirrhosis
caused by hepatitis B virus (HBV) or
hepatitits C virus (HCV) infection, alco-
holic liver disease, and cryptogenic
cirrhosis, and the cholestatic liver dis-
eases such as primary sclerosing
cholangitis, primary biliary cirrhosis,
and biliary atresia in children.  The
recurrence of HBV after transplantation
is almost universal but relatively easily
managed with antiviral agents

1
and

immunoprophylaxis. Unfortunately the
treatment is prohibitively expensive

and not affordable locally.  The recur-
rence of HCV remains a problem.
Patients with alcoholic liver disease,
previously excluded from liver trans-
plantation, have to undergo a very
careful evaluation including a psy-
chosocial assessment because of the
problems of recidivism and non-com-
pliance after transplantation.

3
Most

programmes require that patients
demonstrate the ability to abstain from
alcohol for at least 6 - 12 months. The
result of liver transplantation in alco-
holic liver disease is no different from
that in other indications.

Patients who undergo liver transplanta-
tion for hepatoma have a very high
risk of recurrence in the new liver.
However, certain subgroups of
patients with a hepatoma have been
shown to have a more favourable
prognosis after liver transplantation.

These include certain histological sub-
types of hepatoma, such as the fibro-

Fig. 3. ERCP demonstrating
malignant biliary obstruction
(arrow).

Fig. 4. Endoscopic biliary stent.

Table I. Indications for liver
transplantation

Chronic liver diseases
Hepatocellular 
Viral-induced cirrhosis
Autoimmune liver disease
Cryptogenic cirrhosis
Alcoholic liver disease
Cholestatic 
Primary sclerosing cholangitis
Primary biliary cirrhosis
Biliary atresia
Fulminant liver failure
Viral-induced liver failure
Drug-induced liver failure
Toxins
Liver cancer
Hepatoma
Cholangiocarcinoma
Metastatic cancer
Metabolic liver disease
Liver failure
Wilson’s disease
Tyrosinaemia
α1-antitrypsin deficiency
Liver – normal
Hyperoxaluria
Hypercholesterolaemia
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