
Introducing pathology
CHAPTER 1

Introduction
Pathology is the study of disease and therefore forms a
central part of medicine. A sound knowledge of the
pathology of a disease allows the clinician to under-
stand its symptoms and signs, potential complications,
the basis of its treatment, and its likely course.

Nomenclature of disease
Pathology has a language of its own and it is necessary
to familiarize yourself with some of the common terms
used when discussing diseases.

The aetiology of a disease is its underlying cause. 
A number of aetiological agents are known to cause 
disease (Table 1.1). Nowadays we recognize that most dis-
eases are caused by the interaction of several different
aetiologies all acting together. For instance, an infection
may cause disease in patient A but not in patient B due to
differences in their genetic makeup. There remain many
diseases whose aetiology is completely unknown, and
these may be described using terms such as idiopathic,
cryptogenic, or essential.

The pathogenesis of a disease is the mechanism by
which the aetiological agent leads to the manifesta-
tions of the disease. Even if the aetiology of a disease is
not known, much can still be learnt about its pathogen-
esis, and this knowledge may be used to design treat-
ments. A good example here would be rheumatoid
arthritis, where we know plenty about the sequence of
events that leads to joint destruction but not what trig-
gers it off in the first place.
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The incidence of a disease is the number of new cases
of the condition occurring in a population over a set
period of time. Incidence, therefore, refers to the rate
at which new cases are being diagnosed. The prevalence
of a disease is the total number of cases of a condition
in a population at any one time.

The prognosis of a disease is a prediction of its 
likely course. Whilst a patient with a common cold is
likely to recover completely with no residual problems,
the patient with metastatic small cell carcinoma 
of the lung is likely to be dead within only a few
months.

The morbidity of a disease refers to the extent of the
reduction in the patient’s health as a consequence of
the disease. A good example of a disease associated
with much morbidity is diabetes mellitus, a common
cause of ischaemic heart disease, chronic renal failure
requiring dialysis, and blindness.

The mortality of a disease reflects the likelihood 
that a patient will die from that disease. For instance,
the mortality of lung cancer is very high, whereas the
mortality of chronic lymphocytic leukaemia is low 
as most patients die with the disease rather than 
from it.

Acute and chronic refer to the time course of a dis-
ease. Acute diseases have a rapid onset and often a rapid
resolution. Chronic conditions tend to have a gradual
onset with a prolonged course over many months or
years. Chronic conditions are more likely to cause irre-
versible damage.

A syndrome is a set of symptoms and signs which,
when occurring together, suggest a particular underly-
ing cause. A syndrome therefore indicates the possibil-
ity of a particular disease, but is not a disease in itself.
For example, the combination of breathlessness on
lying flat, fatigue, a raised jugular venous pressure, and
oedema is typical of chronic heart failure which may be
caused by a number of diseases including coronary

artery atherosclerosis, hypertension, and valvular heart
disease.

Classification of disease
Many different classifications of disease have been
devised, though none is perfect as we do not know
everything about every disease to create an all-
encompassing scheme. As such, commonly used classi-
fication systems tend to use a mixture of aetiological
and pathogenetic labels.

◆ Genetic diseases are inherited conditions in which 
a defective gene leads to disease, e.g. cystic fibrosis,
haemophilia, or sickle cell disease.

◆ Infective diseases are the result of invasion of the
body by microorganisms, e.g. pneumonia and malaria.

◆ Inflammatory diseases are due to excess inflamma-
tory activity in an organ, e.g. acute appendicitis,
atopic dermatitis, or rheumatoid arthritis.

◆ Neoplastic diseases are due to uncontrolled growth
of cells, e.g. lipoma, breast carcinoma, or acute lym-
phoblastic leukaemia.

◆ Vascular diseases are due to disorders of blood ves-
sels. They often present with symptoms related to
inadequate blood supply to a tissue, e.g. ischaemic
heart disease or cerebrovascular disease.

◆ Metabolic diseases are due to abnormalities in meta-
bolic pathways, e.g. diabetes mellitus.

◆ Degenerative diseases occur due to loss of special-
ized cells, e.g. Alzheimer’s disease due to loss of neu-
rones from the cerebral cortex, and osteoarthritis
due to degeneration of articular cartilage in joints.

◆ Iatrogenic disease is due to the effects of treatment,
e.g. iatrogenic osteoporosis caused by glucocorticoid
treatment.

Diseases may also be divided into congenital or
acquired. Congenital diseases are present at birth,
although they may not be recognizable at the time.
Acquired diseases only occur after birth. Note that
whilst many congenital diseases are inherited, not all
are. For instance, intrauterine infection with organisms
such as Toxoplasma or rubella can lead to severe congen-
ital abnormalities.
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Aetiologies of disease

Genetic

Infective

Environmental, e.g. diet, smoking, sunlight

Physical, e.g. trauma

TABLE 1.1
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Cellular adaptations
Diseases occur because of injury to cells of 

the body

Our current understanding of disease processes is
firmly placed at the cellular level. In order to under-
stand why disease comes about, one needs to have a
basic understanding of how cells can be damaged and
how they respond to such damage.

Cells need to be able to adapt to cope with the

demands placed on them

The conditions to which cells are exposed are constantly
changing. Cells therefore need to be adaptable units in
order to survive in the face of such changes. Marked
physiological or pathological demands on a cell may
bring about a number of adaptive responses (Fig. 1.1):

◆ Atrophy

◆ Hypertrophy

◆ Hyperplasia

◆ Metaplasia

A key feature of these adaptations is that the altered
pattern of growth is reversible following removal of the
underlying stimulus. This distinguishes them from neo-
plastic processes where cell growth is unregulated and
does not regress.

Atrophy
Atrophy is a reduction in size of a tissue or organ

A tissue or organ that has reduced in size is said to have
undergone atrophy. Atrophy may come about through
a reduction in cell number by cell deletion (apoptosis) or
a reduction in cell size by shrinkage. Which modality is
used depends on the type of tissue undergoing atrophy.

Atrophy may occur as a normal physiological process
when the functional demand on a tissue is reduced. 
For instance, the thymus undergoes atrophy during
adolescence, and the ovaries and testes shrink in old age.

CELLULAR ADAPTATIONS 5

Metaplasia Hyperplasia
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Hypertrophy

Fig. 1.1 Cellular adaptations.
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Pathological causes of atrophy include muscle atrophy
following denervation, and cerebral atrophy due to ath-
erosclerosis of the blood vessels supplying the brain.

Hypertrophy
Hypertrophy is an increase in size of 

individual cells

In hypertrophy, cells increase in size due to an
increase in the number of cell proteins and organelles,
leading to an overall increase in the size of the organ.
Hypertrophy is seen in organs containing terminally
differentiated cells that cannot multiply, e.g. cardiac
and skeletal muscle. Physiological causes of hypertro-
phy include the myometrium of the uterus in preg-
nancy and the muscles of a bodybuilder. Pathological
causes of hypertrophy include left ventricular hypertro-
phy due to hypertension or aortic stenosis.

Hyperplasia
Hyperplasia is an increase in the number of cells

In hyperplasia, the number of cells increases due to
increased cell division, leading to an increase in size of
the tissue or organ. Many tissues undergo physiological
hyperplasia in response to stimuli, e.g. the endometrium
and the terminal duct lobular units of the breast both
undergo hyperplasia in response to oestrogen. A patho-
logical cause of hyperplasia would be nodular hyperplasia
of the prostate in response to increased local androgen
levels in the prostate.

Some diseases are characterized by hyperplasia, but
the stimulus for the hyperplasia is unknown. For exam-
ple, in psoriasis, there is marked hyperplasia of the epi-
dermis, and one form of primary hyperparathyroidism
is due to sporadic hyperplasia of all four parathyroid
glands for no apparent reason.

Metaplasia
Metaplasia is a change in which one cell type is

replaced by another

Metaplasia refers to a switch from one cell type to
another. The precise mechanism underlying metaplasia
is still not known for certain, but it is thought to be the
result of progenitor cells differentiating into a new type
of cell rather than a direct metamorphosis of cells from
one type to another (Fig. 1.2). Metaplasia only occurs in
cells that can divide, reinforcing the theory that meta-
plasia is a form of abnormal regeneration.

Metaplasia is almost exclusively seen in epithelial
cells, which undergo metaplasia in response to chronic
irritation. A very common type of metaplasia is the
replacement of glandular type epithelium by the more
robust multilayered squamous epithelium (squamous
metaplasia). Common sites of squamous metaplasia
include the bronchi in cigarette smokers and the endo-
cervix in response to exposure to the acidic environment
of the vagina.

The reverse situation can also occur whereby a 
squamous epithelium becomes replaced by glandular
epithelial cells (glandular metaplasia). This is seen in
some patients with gastro-oesophageal reflux disease,
where part of the native squamous epithelium of the
lower oesophagus switches to a columnar type of
epithelium in response to persistent injury from 
gastric acid.

Metaplasia is a particularly important adaptation to
understand as it is a marker that there is chronic
damage at work to an area of epithelium which, over a
long period of time, may lead to the development of
malignancy. Several important epithelial malignancies
are well known to develop in areas of metaplasia
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Fig. 1.2 Postulated mechanism of epithelial metaplasia. Injury to this glandular epithelium has stimulated the basal cells to divide. The

progeny from the basal cells have then differentiated into squamous type epithelium, replacing the original glandular type.
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including squamous cell carcinomas of the bronchus
and cervix, and adenocarcinomas of the oesophagus.

Cellular death
Cellular death occurs when a cell is damaged

beyond its abilities to adapt

Cell death is potentially a very dangerous event. All cells
are loaded with lysosomal proteolytic enzymes ready 
to self-digest the cell as soon as the cells begin to die
(autolysis). Uncontrolled autolysis leads to liberation of
highly irritant cell contents into the surrounding envi-
ronment and a self-perpetuating cycle of cell death and
inflammation. Furthermore, priming of the immune
system to intracellular proteins could potentially lead to
autoimmune attack against the body’s own cells.

Preventing or minimizing these consequences is the
most important final job a dying cell has to complete.
The principle difference between the two modes of cell
death, necrosis and apoptosis, is the degree of control
that the cell has over its own death.

LINK BOX:

Necrosis
Necrosis is a poorly controlled form of cell death

Necrosis is the result of severe forms of cellular injury
in which the cells have little time or energy to control
their death. Membrane integrity is inevitably compro-
mised, with leakage of cellular contents and an inflam-
matory response in the surrounding area. Cells
undergoing necrosis, however, attempt to minimize
this by uncoiling the tertiary structure of their pro-
teins, a process known as denaturation.

Denaturation reduces the formation of proinflamma-
tory peptides by inactivating autolytic enzymes
(remember enzymes are themselves proteins) and by
rendering their target protein an unsuitable substrate.
In addition, denaturation makes intracellular proteins
non-antigenic so they will not be recognized as self by
the immune system.

The fate of a tissue undergoing necrosis depends on
the overall balance between the amount of denaturation
and the amount of autolysis. If denaturation prevails, the
area of necrosis is converted into a pale firm mass called
coagulative necrosis. If autolysis wins, the area turns
into a semisolid mass called liquefactive necrosis.

Coagulative necrosis is the most common form

of necrosis

In most tissues, protein denaturation prevails in
necrotic cells and coagulative necrosis is the result.
Macroscopically, the dead area appears pale and feels
firm. Microscopically, the cells lose the structural detail
of their cytoplasm and often the nucleus is lost, but the
general architecture of the tissue is preserved and the
cellular outlines are retained.

Liquefactive necrosis is usually seen in the brain

Liquefactive necrosis is typically seen in the brain.
Because neurones have a much higher lysosomal con-
tent, autolysis dominates, leading to liquefaction.
Macroscopically, necrotic brain tissue is therefore soft
and semisolid. Liquefactive necrosis may also be seen in
other organs following severe bacterial infections due
to massive outpouring of enzymes from neutrophils
destroying the tissue.

Caseous necrosis is a mixture of coagulative and

liquefactive necrosis

Caseous necrosis is a special type of necrosis due to a
mixture of coagulative and liquefactive necrosis. It was

CELLULAR DEATH 7

Key points: Cellular adaptations
◆ Cells are able to adapt to demands placed upon

them.

◆ Atrophy refers to a reduction in size and
number of cells.

◆ Hypertrophy refers to an increase in the size of
cells.

◆ Hyperplasia refers to an increase in the number 
of cells.

◆ Metaplasia occurs when one cell type is replaced
by another cell type. Metaplasia is usually seen
in epithelial cells, and is an important early
stage in the development of some malignancies.

LINK BOX

Biochemical markers of necrosis
Proteins liberated from dead cells can be measured
in the blood and can be useful blood tests for diag-
nosing necrosis of particular cell types. For instance,
a rise in cardiac troponin levels in the blood is
highly specific for the diagnosis of myocardial
infarction (p. 88).
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named because it looks like cream cheese to the naked
eye. Although this may be seen in many conditions, it
is most commonly associated with tuberculosis.

Apoptosis
Apoptosis is a highly controlled form 

of cell death

Apoptosis is a form of cell death that is quite distinct
from necrosis (Table 1.2). In apoptosis, cells bring about
their own death in an orderly manner by activating
enzymes that degrade the cell’s own DNA and proteins.
No cellular contents are released from an apoptotic
cell, a key distinguishing feature from necrosis.

Whereas necrosis is always a pathological process,
apoptosis has many important normal functions. Death
by apoptosis is an important way to eliminate cells that
are no longer needed, e.g. cell loss during embryogene-
sis, elimination of potentially self-reactive lympho-
cytes, and removal of cells with DNA damage.

Apoptosis is induced by a cascade of molecular

events culminating in the activation of caspases

Apoptosis may be induced by two main pathways 
(Fig. 1.3). The extrinsic pathway is initiated by engage-
ment and activation of surface ‘death’ receptors such as
Fas and the tumour necrosis factor-α (TNF-α) receptor.
The intrinsic pathway is a reflection of cellular injury
and is mediated by proapoptotic molecules released
from inside mitochondria that have become abnor-
mally permeable due to cell damage.

Whichever way apoptosis is stimulated, the end
result is the same. Protease enzymes called caspases
become activated, and these dismantle all the working
parts of the cell leading to breakdown of the cytoplasm
and nucleus.

Apoptotic cells fragment into apoptotic bodies

which are targeted for rapid removal

Apoptotic cells shrink down and then fragment into
small pieces called apoptotic bodies, each of which
retains an intact cell membrane (Fig. 1.4). Apoptotic
bodies express markers on their surface which target
them for cannabilization by adjacent cells (‘eat me 
signals’). Prompt removal of apoptotic bodies is impor-
tant to prevent their contents from diffusing out and
stimulating an inflammatory response.

Disordered apoptosis is believed to be central to

many important diseases

Defects in apoptosis have been implicated in a variety
of important disease processes. An inability to elimi-
nate cells with DNA damage via apoptosis is believed to
be central to the accumulation of mutations in the gen-
esis of malignant neoplasms.

Defects in the ‘hoovering up’ of apoptotic bodies may
be relevant in the development of autoimmunity
against normal cellular and nuclear proteins that may
be vital to the pathogenesis of multisystem immune
disorders such as systemic lupus erythematosus.
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Comparison of apoptosis and necrosis

Apoptosis Necrosis

Well controlled Poorly controlled

Membrane integrity preserved Membrane breached

No inflammation Inflammatory response

Single cells Groups of cells

TABLE 1.2

Key points: Necrosis
◆ Necrosis is a poorly controlled form of cell death

which involves large numbers of cells in a tissue.

◆ Necrotic cells start to denature their own
proteins to minimize the amount of
inflammation and to prevent an immune
response to intracellular antigens.

◆ The type of necrosis a tissue undergoes depends
on the balance between denaturation and
autolysis.

◆ Coagulative necrosis is the most common form
of necrosis. Macroscopically the dead tissue is
firm and pale. Microscopically the dead tissue
retains its architecture and cell outlines.

◆ Liquefactive necrosis occurs if autolysis prevails
over denaturation and is most often seen in the
brain because neurones have a very high
lysosomal content.

◆ Caseous necrosis is a mixture of coagulative and
liquefactive necrosis which resembles soft
cheese macroscopically. Caseous necrosis is most
commonly seen in tuberculosis but can be seen
in a number of other conditions.
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Fig. 1.3 Mechanisms leading to apoptosis. Apoptosis may be triggered extrinsically by ligation of death receptors’ such as TNF-α receptor

and Fas, or intrinsically if cell damage causes release of cytochrome c from mitochondria.

Fig. 1.4 Apoptosis. This scanning electron micrograph shows two

cultured endothelial cells undergoing apoptosis. The apoptotic

cells have formed numerous blebs which will eventually dissociate

into apoptotic fragments for phagocytosis by nearby cells.

Key points: Apoptosis
◆ Apoptosis is a controlled form of cell death in

which a cell brings about its own death in an
orderly manner without stimulating
inflammation.

◆ Apoptosis may be stimulated by extrinsic or
intrinsic pathways.

◆ Both pathways culminate in the activation of
enzymes called caspases which dismantle the
cell into numerous membrane-bound fragments
called apoptotic bodies. Apoptotic bodies are
then rapidly taken up by adjacent cells.

◆ Defective apoptosis is a central part of
carcinogenesis and may also be relevant in the
pathogenesis of multisystem autoimmune
diseases.
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Hepatobiliary and 
pancreatic disease

CHAPTER 9

Introduction
This chapter deals with diseases of the liver, gallbladder,
bile ducts, and pancreas. Most of these conditions are
managed by hepatologists and hepatobiliary surgeons.

Liver
The liver is the largest solid organ in the body and is
composed predominantly of epithelial cells called
hepatocytes. The hepatocytes perform all the major
functions of the liver which are broadly:

◆ Metabolic. The liver is central to carbohydrate, pro-
tein, and fat metabolism.

◆ Synthetic. Many important proteins are synthesized
in the liver, including albumin, clotting factors, and
complement proteins.

◆ Storage. The liver is the main storage site for glycogen,
triglycerides, iron, copper, and fat-soluble vitamins.

◆ Detoxification. The liver is the principal site for
detoxification of endogenous substances (e.g. ammo-
nia) and foreign compounds such as drugs.

◆ Production of bile. Bile is a fluid which has two
fundamental functions: it contains bile acids which
are critical for the digestion and absorption of fat,
and it allows the elimination of many waste prod-
ucts from the body, e.g. cholesterol and bilirubin.
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In order to carry out these diverse functions, hepato-
cytes must be well perfused with blood, and the struc-
ture of the liver reflects this. Hepatocytes are arranged
in a complex network of interconnecting cords or
‘plates’ which are one cell thick. Between the liver 
cell plates lie vascular sinusoids containing blood
mixed from the portal venous and hepatic arterial sys-
tems. Hepatocytes are therefore immersed in blood on
two sides. The liver is, in essence, like a large sponge
where the holes represent vascular sinusoids filled with
blood flowing from portal tracts towards central veins
(Fig. 9.1).

The liver is vulnerable to a variety of insults. Agents
which commonly damage the liver include:

◆ Infections, particularly the hepatitis viruses.

◆ Alcohol, which remains the most common cause of
liver disease.

◆ Drugs. Therapeutic medication is also a very
common cause of liver disease.

◆ Autoimmune disease, which may target hepatocytes
or the biliary system.

◆ Accumulation of metabolic products in hepatocytes,
often due to inherited disorders of metabolism.

Like many organ systems, liver disease is best consid-
ered as ‘acute liver disease’ or ‘chronic liver disease’.
Often the same agents can produce either acute or
chronic illness, depending on the length of exposure
and the host response. Jaundice is the main manifesta-
tion of acute liver disease, usually in association with
systemic upset. Chronic liver disease, however, is often
asymptomatic until advanced. Very severe damage to
the liver leading to loss of most of its function causes
the syndrome of hepatic failure.

CHAPTER 9 HEPATOBILIARY AND PANCREATIC DISEASE178

Central vein
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Fig. 9.1 Microanatomy of the liver. The liver is composed of one cell thick liver cell plates surrounded by venous sinusoids. Blood flows

from the portal veins and hepatic arteries towards the central veins. Bile formed from hepatocytes flows in the opposite direction in

canaliculi to drain into bile ducts in the portal triads.
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Measurements of liver function
Liver function tests measure bilirubin and a

panel of liver enzymes

Liver function tests are one of the more common bio-
chemical tests performed in routine clinical practice.
Most laboratories measure plasma bilirubin together
with a panel of liver enzymes including aspartate amino-
transferase (AST), alanine aminotransferase (ALT), 
alkaline phosphatase (ALP), and γ-glutamyltransferase
(GGT). Although these are called ‘liver function tests’, it
is important to realize that they are really assessing
liver damage rather than function.

The pattern of change in liver enzymes can give a

clue to the type of underlying disease

If there is extensive biliary damage, ALP is usually dis-
proportionately high compared with the aminotrans-
ferase enzymes. Conversely when hepatocyte necrosis
predominates (e.g. in acute viral hepatitis), AST and ALT
elevation predominates.

An isolated elevation of ALP when other enzymes are
normal suggests bone disease (often Paget’s disease) as
ALP is produced by both bone and liver. ALP is also pro-
duced locally by the liver in infiltrative conditions, and
its elevation is a useful early marker of liver metastases.
Plasma ALP is therefore often raised in malignant dis-
ease and may be due to bony and/or hepatic deposits.

GGT provides a sensitive indicator of hepatobiliary
disease but is of no value in distinguishing between
hepatocellular or biliary damage. A raised plasma GGT
in conjunction with a raised ALP is therefore useful to
point towards a biliary cause for the high ALP rather
than a bony cause. An isolated rise in GGT usually
reflects enzyme induction rather than hepatocyte damage.
Enzyme induction refers to an increase in enzyme
production within liver cells such that a higher amount
is released into the plasma as part of normal cell
turnover. Induction of GGT is almost always due to
either alcohol consumption or drugs.

Although liver function tests often indicate the
nature of the liver disease, it is rarely possible to 
make a specific diagnosis on the basis of liver function 
test results alone. Nonetheless, they are cheap tests
which are reliable at picking up liver disease and direct-
ing further diagnostic investigations such as imaging of
the liver/biliary tract or a liver biopsy. Plasma enzyme
levels can also be very useful in monitoring liver dis-
ease once the diagnosis has been made.

Bilirubin is a useless and toxic breakdown

product of haemoglobin

In the time it takes you to read this sentence, about 
20 million of your red blood cells will have died, gener-
ating some 5 × 1015 molecules of haemoglobin requir-
ing disposal! The protein making up the globin chains
and the iron in the haem portion are precious and are
reused. The complex ring structure that remains when
iron is removed from haem cannot be recycled and is
converted to unconjugated bilirubin in macrophages.

Unconjugated bilirubin is transported in the blood
bound to albumin to the liver. Hepatocytes take up the
unconjugated bilirubin, and the enzyme glucuronyl
transferase catalyses the binding of glucuronic acid to
bilirubin, a process called conjugation. Conjugated
bilirubin is water soluble and is secreted into bile, where
it eventually reaches the duodenum via the biliary
system and is eliminated in the faeces (Fig. 9.2).

Normally there is no conjugated bilirubin in the
blood, as it is all secreted into bile. If liver or biliary dis-
ease impairs the passage of conjugated bilirubin in the
bile, conjugated bilirubin accumulates in plasma and,
because it is water soluble, it is filtered by the kidneys
and appears in the urine (bilirubinuria), causing it to
darken. Bilirubinuria is always pathological.

Jaundice
Jaundice is a sign resulting from

hyperbilirubinaemia

If large amounts of bilirubin accumulate in the blood
(hyperbilirubinaemia), the patient develops a yellow
discoloration of the skin and sclerae known as jaun-
dice or icterus. Jaundice is a well recognized feature of
liver disease, though two important points should be
emphasized:

◆ Many patients with significant liver disease are not
jaundiced, and do not become jaundiced until they
have very advanced liver disease.

◆ Liver and biliary diseases are not the only causes of
jaundice.

Causes of jaundice can be divided into 

pre-hepatic, hepatocellular, and obstructive

Because there are many causes of jaundice, it is helpful
to divide them into ‘pre-hepatic’, ‘hepatocellular’, and
‘obstructive’, depending on the main site of the
problem leading to the jaundice (Table 9.1). A further
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distinction that is often made is whether the excess
bilirubin is predominantly unconjugated or conjugated.

Pre-hepatic jaundice is due to increased

production of bilirubin

The main cause of pre-hepatic jaundice is haemolysis,
which leads to increased production of unconjugated
bilirubin. Haemolysis itself has many causes including
inherited red cell defects (such as hereditary spherocy-
tosis) and autoimmune destruction. Because the excess
bilirubin is unconjugated, it is not excreted by the kid-
neys and so the urine colour remains normal.

Hepatocellular jaundice is due to impaired

uptake or conjugation of bilirubin

Hepatocellular jaundice may occur as a feature of any
disease which results in decreased uptake, conjugation,
or export of bilirubin by hepatocytes. The excess biliru-
bin is usually a mixture of conjugated and unconju-
gated bilirubin, and so the urine may darken slightly.

The most common mechanism of hepatocellular jaun-
dice is hepatocyte damage. Jaundice is a common symp-
tom of acute liver disease (e.g. acute viral hepatitis or

LINK BOX

Haemolysis
A further potential hepatobiliary complication of
long-standing haemolysis is the development of
pigment gallstones (p. 197).
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Haemoglobin

Globin Haem

Fe

Biliverdin

Bilirubin

Unconjugated bilirubin

Conjugated bilirubin
Liver

Spleen

Senescent

erythrocyte

Common

bile duct

Bowel

Bilirubin

Urobilinogen

Stercobilin

Causes of jaundice

Pre-hepatic

Haemolysis

Hepatocellular

Acute hepatitis due to hepatitis virus, drugs, alcohol

Advanced chronic liver disease

Gilbert’s syndrome

Obstruction

Gallstones in the common bile duct

Pancreatic tumours

Carcinoma of an extrahepatic bile duct

TABLE 9.1

Fig. 9.2 Bilirubin metabolism. Haemoglobin derived from senescent

erythrocytes is converted in the splenic macrophages to unconju-

gated bilirubin which travels in the blood to the liver where it is

conjugated in hepatocytes and excreted in bile into the intestine.
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acute alcoholic hepatitis), and usually resolves com-
pletely. Jaundice may also occur in chronic liver disease;
however, it is often a late feature and implies advanced
disease.

Not all cases of hepatocellular jaundice are due to
hepatocyte damage. A very common cause of hepato-
cellular jaundice is Gilbert’s syndrome, an inherited
condition whereby the activity of the glucuronyl trans-
ferase enzyme is reduced. Patients suffer from intermit-
tent episodes of mild jaundice, particularly after long
periods without food or during an intercurrent illness.
Liver function tests confirm a raised bilirubin (which is
unconjugated) with normal liver enzyme levels. The
disease is entirely harmless.

Obstructive jaundice is due to blockage to the

flow of bile

Obstruction to the flow of bile may occur at any level
in the biliary tree, from the small interlobular bile
ducts within the liver to the large extrahepatic ducts
such as the common bile duct. The term cholestasis is
often used to refer to an arrest or marked reduction in
bile flow. Cholestasis essentially equates to biliary
obstruction, but it is not synonymous with obstructive
jaundice, as cholestasis may be present without jaun-
dice (e.g. in the early stages of primary biliary cirrhosis).

The most common causes of obstructive jaundice are:

◆ Gallstones lodged in the common bile duct

◆ Carcinoma of the head of the pancreas

◆ Carcinoma of an extrahepatic bile duct.

Obstructive jaundice is almost entirely the result of a
conjugated hyperbilirubinaemia, and so the urine turns
particularly dark. Lack of bile excretion into the intes-
tine leads to the formation of pale stools, as bilirubin
derivatives normally give faeces their colour. Another
very common and important symptom in obstructive
jaundice is pruritus (itching). The mechanism of pruri-
tus is not well understood but is presumed to be due to
accumulation in the skin of components normally
excreted in bile. Pruritus is often the earliest symptom
noted and may precede the development of jaundice by
quite some time.

Infection is a risk in an obstructed biliary system

The immediate problem with obstruction, especially in
the larger bile ducts, is the risk of infection. As a general

rule, obstruction plus infection in any small ‘tube’ in
the body is bad news. In the biliary system, obstruction
places the patient at risk of developing ascending
cholangitis and sepsis.

The offending organisms are usually Gram negative
gastrointestinal bacteria which gain entry to the biliary
tree via the ampulla of Vater. Any patient with pro-
longed obstructive jaundice should therefore be pre-
scribed a prophylactic antibiotic with good activity
against Gram negative bacteria, the usual choice being
ciprofloxacin.

Hepatic failure
Hepatic failure is a clinical syndrome which occurs
when there is loss of over 90 per cent of the functional
capacity of the liver. This may occur as a result of sudden
massive damage to a normal liver (acute hepatic failure)
or after a minor insult to an already chronically 
diseased liver (decompensated hepatic failure) (Fig. 9.3).
Note that some people may refer to decompensated
hepatic failure as chronic hepatic failure, a term which
should not be confused with chronic liver disease.

Key points: Jaundice
◆ Jaundice is a yellow discoloration of the skin and

eyes due to hyperbilirubinaemia.

◆ Jaundice is a common symptom of liver and
biliary disease, which may occur early in the
course of the disease (e.g. acute viral hepatitis) 
but often does not arise until disease is advanced
(e.g. primary biliary cirrhosis).

◆ The causes of jaundice are divided into 
pre-hepatic, hepatocellular, and obstructive.

◆ Pre-hepatic jaundice is due to haemolysis.

◆ Hepatocellular jaundice may be due to
hepatocyte damage or inherited defects of
bilirubin handling by hepatocytes.

◆ Obstructive jaundice is characterized by jaundice
plus symptoms of cholestasis such as pruritus,
pale stools, and dark urine. Common causes
include gallstones and carcinoma of the head of
the pancreas.
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Acute hepatic failure is caused by sudden

massive hepatocyte necrosis

Acute hepatic failure occurs in a person with a previ-
ously normal liver following a sudden catastrophic
insult to the liver. Typically there is a very severe acute
hepatitis leading to massive hepatic necrosis, the most
common causes being acute viral hepatitis, acute alco-
holic hepatitis, or acute drug-related hepatitis (either as
a severe abnormal reaction or due to overdose of a
hepatotoxic drug such as paracetamol). Acute hepatic
failure is, fortunately, uncommon.

Decompensated liver failure is much more

common than acute hepatic failure

Decompensated hepatic failure occurs when a
patient with pre-existing stable (compensated) cirrhosis
‘decompensates’ and develops symptoms and signs of
hepatic failure. Decompensation is the final terminal event in
the evolution of a progressive chronic liver disease and often
leads to death. We discuss this in more detail later in the
chapter in the section on cirrhosis.

The key features of hepatic failure are hepatic

encephalopathy, severe coagulopathy, and

jaundice

The onset of hepatic failure is heralded by the follow-
ing combination of features (Fig. 9.4):

◆ Hepatic encephalopathy. This refers to a whole spec-
trum of neurological and behavioural symptoms attrib-
uted to the accumulation of toxic substances in the
brain which the failing liver is unable to detoxify. In
the early stages, its manifestations may be quite subtle,
for example irritability and sleep disturbance. With
worsening encephalopathy, there is increasing lethargy
and disorientation, terminating in coma and death.

◆ Severe coagulopathy. The tendency to bleeding is
principally caused by a reduction in the synthesis of
clotting factors by hepatocytes. The best laboratory
indicator of clotting abnormalities in hepatic failure
is the prothrombin time, often expressed as the INR
(international normalized ratio).

◆ Jaundice. The jaundice in hepatic failure is predom-
inantly due to conjugated hyperbilirubinaemia.

These features are common to both acute and decom-
pensated hepatic failure, although patients with
decompensated failure will also have additional features
related to the pre-existing cirrhosis such as palmar ery-
thema, spider nevi, splenomegaly, and ascites.

Hepatic failure, regardless of cause, is a 

life-threatening disorder

The development of hepatic failure is a grave complica-
tion of a liver disease. Patients with hepatic failure are
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highly susceptible to the development of failure of
other organs, particularly the lungs (hepatopulmonary
syndrome) and the kidneys (hepatorenal syndrome).
The association of liver failure with respiratory and
renal failure is not well understood, but is thought to
be related to widespread vasodilation in the lungs and
kidneys. Abnormal shunting of blood in the lungs leads
to hypoxia, and a reduction in effective perfusion of the
kidneys leads to acute renal failure.

Infection is also a major problem in hepatic failure,
and the development of sepsis with multiorgan failure
is a common cause of death in patients with hepatic
failure.

Acute liver disease
Acute liver disease is a general term for any episode of
liver damage that completely resolves within 6 months.
The most common causes of acute liver injury are acute
infection with a hepatitis virus, alcohol, and drugs.

Most cases of acute liver disease are so mild that

they never come to medical attention

In most instances, an episode of acute liver injury
causes mild, transient symptoms of fatigue and nausea
only. Because there is no jaundice, the symptoms are
often dismissed by the patient as ‘flu’, and recovery
occurs without any lasting consequences. As medical
attention is not sought, the minor temporary derange-
ments in liver function tests that would be seen on
blood testing are never identified.

If acute liver injury is more severe, the patient

suffers an episode of acute icteric hepatitis

Acute icteric hepatitis is the most common clinically
recognizable presentation of acute liver injury. In a typi-
cal attack, there is an initial prodrome lasting several
days comprising malaise, anorexia, mild fever, and
upper abdominal discomfort. The prodrome is followed
by the onset of jaundice, which is often what prompts
the patient to seek help. The jaundice may last for any
time between a few days to a few weeks, after which it
slowly subsides. Pruritus may also occur if there is an
element of cholestasis. Resolution of symptoms and
normalization of liver function tests may take several
weeks to a few months.

Very rarely, an episode of acute hepatitis may be so
severe that extensive hepatocyte necrosis causes the
development of acute hepatic failure.

Acute viral hepatitis
The hepatitis viruses are a group of unrelated viruses
that are grouped together because they lead to liver
damage without significant involvement of other
organs. The most clinically important hepatitis viruses
are hepatitis A, B, and C. Hepatitis D and E also exist
but are much less commonly encountered.

Hepatitis A, B, and C are all non-cytopathic viruses, 
i.e. they do not destroy the hepatocytes they infect. 
The liver cell damage is caused by the immune system
recognizing infected hepatocytes and destroying them.
The outcomes of infection with the hepatitis viruses
are compared in Fig. 9.5.

Acute hepatitis A infection is almost always

followed by complete recovery

Hepatitis A virus (HAV) is transmitted faeco-orally, 
and can be passed on even if only a tiny amount of
faeces from an infected person comes into contact with
another person’s mouth. Transmission in most people
occurs through consumption of food or drinking water
contaminated with faeces from an infected individual.
Homosexual males may be at high risk of infection
through direct oral–anal contact.

In almost all cases, the hepatitis A virus is cleared
from the liver by a specific T lymphocyte response.
Often the patient remains completely asymptomatic. 
If there are symptoms, then the typical presentation 
is with an episode of acute icteric hepatitis, and the
diagnosis of acute hepatitis A can be made by the pres-
ence of hepatitis A IgM antibodies in the blood, con-
firming a recent infection. Nearly all patients recover
completely. The development of chronic hepatitis A is
extremely rare.

Acute hepatitis B infection is also usually

followed by complete recovery

Hepatitis B virus (HBV) is a hardy virus which can
survive in the blood of an infected person as well 
as other body fluids such as saliva, semen, and vaginal
secretions. HBV can therefore be transmitted through a
number of different routes including contaminated
needles, sexual contact, and from an infected mother
to her baby.

It is important to be aware of the four genes encoded
by the HBV genome, as their products, and antibodies
generated against them, are often used as markers of
infection (Fig. 9.6).
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◆ Core gene. The core gene encodes two core proteins,
the core antigen (HBcAg) and the e antigen (HBeAg).

◆ Surface gene. The core proteins are enclosed in a coat
that contains the hepatitis B surface antigen (HBsAg).
Large quantities of free HBsAg protein are manufac-
tured by infected hepatocytes and released into the
blood. Free HBsAg particles are not infectious, but
they do stimulate the production of anti-HBsAg anti-
bodies by the host. The presence of HBsAg in serum
is a useful marker of current infection with HBV.

◆ Polymerase gene. This encodes the viral DNA poly-
merase enzyme.

◆ X gene. The small X protein product activates viral
transcription and is also believed to be important 
in the pathogenesis of HBV-related hepatocellular
carcinoma.

Like acute hepatitis A, many people with acute hepa-
titis B infection remain free of symptoms or have 
only a mild systemic upset. Only a minority of people
develop a clinically recognizable attack of acute icteric
hepatitis. In the great majority of cases, a strong T cell
response to multiple viral antigens leads to eradication

of the infection. Levels of HBsAg in the blood decline
and anti-HBsAg antibodies appear.

Patients who mount a weak, ineffective T cell
response fail to clear the virus and develop chronic
viral hepatitis. This is seen more commonly than with
hepatitis A, but still in only about 10 per cent of all
patients. Chronic infection with HBV can be diagnosed
by persistence of HBsAg in the serum. The presence of
the e antigen (HBeAg) in serum indicates active viral
replication, associated with a higher viral load and
more severe liver damage.

Most patients are unable to eradicate the

hepatitis C virus

Hepatitis C virus (HCV) is much more fragile than
HBV. Because it survives poorly outside the blood, the
principal mode of transmission is through infected
blood. With the advent of screening of donated blood
for hepatitis C, the incidence of transfusion-related
hepatitis C thankfully has fallen dramatically. Currently,
the dominant mode of HCV transmission is inoculation
of infected blood from contaminated needles in intra-
venous drug abusers, followed by injuries in health
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care workers. Sexual transmission of hepatitis C does
not appear to be important.

Like acute hepatitis A and B, the initial acute infec-
tion with hepatitis C very often goes unrecognized.
Unlike hepatitis A and B, however, only 15 per cent of patients
clear HCV. Although HCV-specific T cells can be detected
in people with hepatitis C infection, the T cells seem
unable to clear the virus. Somehow, HCV escapes

immune elimination through mechanisms we do not
understand.

As we shall shortly see, chronic hepatitis C infection
is one of the most common causes of chronic liver dis-
ease and, because the acute infection is often unrecog-
nized, patients may not even realize they are infected
until considerable liver damage has occurred.

Other causes of acute liver disease
Acute icteric hepatitis may also be caused by

drugs and alcohol

Drug-induced acute liver injury may have a very similar
course to acute viral hepatitis, and should always be
considered in the differential diagnosis, especially if
hepatitis serology turns out to be negative. A full drug
history should therefore be taken from any patient
presenting with evidence of acute hepatitis. Although
any drug could potentially be responsible, the most
common culprits are antibiotics and non-steroidal anti-
inflammatory drugs (NSAIDs).

Alcoholic hepatitis also presents in a similar way. 
The history may be helpful if the patient is forthcom-
ing about their drinking habits. If not, there may be
clues to an alcoholic aetiology in the blood tests: alco-
hol typically causes less marked elevations of serum
aminotransferases than in viral hepatitis (AST usually
<300 U/l in alcoholic hepatitis versus >1000 U/l in viral
hepatitis), and the mean corpuscular volume (MCV) is
often raised in alcoholics.

Occasionally an episode of acute hepatitis turns

out to be the start of a chronic liver disease

It is always worth bearing in mind that sometimes 
a chronic liver disease initially presents with an
episode of acute hepatitis which then fails to resolve.
For instance, about one-third of patients with autoim-
mune hepatitis present with a clinical picture of acute
hepatitis. Although uncommon, acute Wilson’s dis-
ease is always an important diagnosis to consider 
(see later).

Chronic liver disease
Chronic liver disease refers to liver damage persisting
for more than 6 months without resolution. Due 
to the large functional reserve and regenerative
capacity of the liver, many patients with chronic liver
disease are completely asymptomatic or minimally
symptomatic.

LIVER 185

1 2 3 4 5 6

Time (months)

Time (months)

a

b

Anti-HBsAg
Liver enzymes

HBsAg

HBsAg

Acute liver damage

Liver enzyme levels

Recovery

1 2 3 4 5 6

Fig. 9.6 Serology in hepatitis B virus infection. (a) Most patients

with acute hepatitis B infection successfully clear the virus, with

disappearance of HBsAg, resolution of abnormal liver enzyme

levels, and appearance of serum anti-HBsAg antibodies. 

(b) Patients with a weak immune response to HBV develop

chronic HBV infection. HBsAg levels remain high, and persistent

liver cell damage results in persistently raised liver enzymes. Note

that people vaccinated against HBV have anti-HBsAg antibodies

but not HBsAg.

10-Carton-09  9/16/06  10:12 AM  Page 185



The main concern in chronic liver disease is that
some patients develop progressive liver fibrosis which
over many years may lead to cirrhosis. Not all patients
who develop liver fibrosis necessarily end up with cir-
rhosis, and the rate of progression is extremely variable,
even in patients with the same underlying aetiology.

There are three main ways in which chronic liver

disease may come to light

Patients with chronic liver disease may present in a
number of ways:

◆ The chance discovery of abnormal liver function tests persist-
ing for at least 6 months in an asymptomatic person. This
mode of presentation accounts for 80 per cent of
cases of chronic liver disease.

◆ Symptoms of chronic liver disease or cirrhosis. Patients
with chronic liver disease may present complaining
of feeling non-specifically unwell with tiredness and
loss of libido. Physical examination may reveal signs
of chronic liver disease (Fig. 9.7) and liver function
tests are found to be abnormal. Patients with estab-
lished cirrhosis may present with a complication
related to portal hypertension such as ascites or a
variceal bleed. Together these account for approxi-
mately 15 per cent of presentations.

◆ An episode of acute hepatitis which fails to resolve. The liver
enzyme elevations persist for at least 6 months. This
is the least frequent presentation and accounts for
no more than 5 per cent of cases.

Chronic liver disease may be due to a number 

of conditions

There are a number of causes of chronic liver disease
(Table 9.2). Working out the underlying cause in a
patient suspected of having chronic liver disease
involves a battery of tests designed to narrow down the
list of likely causes. These range from simple blood
tests, to imaging of the liver with ultrasound, to more
invasive tests such as a liver biopsy.

Knowing the underlying cause is extremely impor-
tant, as some conditions, such as autoimmune hepati-
tis and Wilson’s disease, are amenable to treatment.

Liver biopsy establishes the activity of a 

chronic liver disease and the degree of 

liver fibrosis

A liver biopsy is a useful investigation in patients 
with chronic liver disease for three main reasons. 
First, it often helps in making the diagnosis of the
cause of the chronic liver disease, although often this 
is strongly suspected from blood tests and imaging
investigations that have already been carried out.
Secondly, it allows an assessment of the degree of
inflammatory activity within the liver which may 
help decide if and when treatment should be given.
Thirdly, it allows an assessment of the degree of fibro-
sis in the liver.
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Causes of chronic liver disease

Common

Alcoholic liver disease

Non-alcoholic liver disease

Chronic hepatitis C

Less common

Chronic hepatitis B

Drugs

Autoimmune hepatitis

Primary biliary cirrhosis

Rare

Primary sclerosing cholangitis

Wilson’s disease

α1-Antitrypsin deficiency

Haemochromatosis

TABLE 9.2
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Because liver function tests correlate poorly with 
the degree of fibrosis in the liver, a biopsy is the only
method to stage a chronic liver disease accurately.

Chronic viral hepatitis
Chronic hepatitis B and C are common causes of

chronic liver disease

As we saw earlier, acute infection with hepatitis B and C
is often subclinical and so may go undiagnosed. In most
patients with chronic infection, viral carriage in the
liver persists over years or decades but progressive
fibrosis does not occur. The diagnosis is usually only
made if liver function tests are carried out and turn out
to be abnormal.

However, a minority of patients with chronic hepati-
tis B or C develop progressive liver fibrosis over a
period of 15–20 years leading eventually to symptoms
and signs of chronic liver disease. The risk of develop-
ing fibrosis is higher in chronic hepatitis C than hepa-
titis B. Rapid progression to cirrhosis (5–10 years from
infection) may occur in people co-infected with multiple
hepatitis viruses and in people who also abuse alcohol.

The diagnosis of chronic viral hepatitis is established
through serological markers of infection. Patients with
chronic HBV are positive for HBsAg, and patients with
chronic HCV have positive serum anti-HCV IgG anti-
bodies. Liver biopsy is still required to corroborate the
diagnosis and, importantly, to assess the activity of the
disease and establish the degree of any fibrosis present.

Alcoholic liver disease
Alcohol is the most common cause of liver

disease

Alcohol is a hepatotoxin, and liver damage is directly
related to daily alcohol intake. Alcoholic liver disease
encompasses three entities: alcoholic fatty liver, alco-
holic hepatitis, and alcoholic cirrhosis. Contrary to
popular belief, these three conditions are not part of a
progressive continuum related to alcohol intake; they
may co-exist in any combination and may well be quite
separate entities.

Almost all excessive alcohol drinkers develop a

fatty liver

Because cellular energy in hepatocytes is diverted away
from fat metabolism to the metabolism of alcohol, fat
accumulates in liver cells. The whole liver becomes
enlarged, soft, yellow, and greasy. Despite these striking
changes, patients with alcoholic fatty liver disease often

have no symptoms and the fatty change is completely
reversible if there is abstinence from alcohol.

Alcohol is an important cause of an episode 

of acute hepatitis

The defining features of alcoholic hepatitis are the
presence of inflammation in the liver together with
hepatocyte necrosis. The symptoms and prognosis of alco-
holic hepatitis depend on how severe the inflammation
and necrosis are. Mild cases may only cause malaise,
anorexia, and right upper quadrant abdominal discom-
fort. More severe involvement may cause an episode of
acute hepatitis with jaundice. If there is extensive hepa-
tocyte necrosis, acute hepatic failure develops which
carries a very high mortality.

Alcohol is the most common cause of cirrhosis

A smaller proportion of heavy drinkers (~ 10 per cent)
develop irreversible liver fibrosis if they continue to
drink. Classically liver fibrosis was thought to be a heal-
ing response to episodes of alcoholic hepatitis. In fact,
alcoholic hepatitis is not a prerequisite for the develop-
ment of liver fibrosis; byproducts of alcohol have been
shown to activate hepatic stellate cells directly and lead
to fibrosis.

Why some drinkers only develop fatty liver and others
get alcoholic hepatitis or cirrhosis is not known at pres-
ent, although undoubtedly the more one drinks the more
likely one is to develop serious forms of liver disease.

Non-alcoholic liver disease
Non-alcoholic liver disease closely resembles

alcoholic liver disease

The term non-alcoholic liver disease, rather confus-
ingly, does not refer to any liver disease not due to
alcohol, but rather a specific spectrum of liver diseases

LINK BOX

Alcohol
Although the liver is the organ most prone to devel-
oping alcohol-related problems, many other organs
may develop alcohol-related disease, e.g. alcoholic
cardiomyopathy, acute pancreatitis (p. 199), chronic
pancreatitis (p. 201), erosive/haemorrhagic gastritis
(p. 146), and squamous cell carcinomas of the oral
cavity (p. 451) and oesophagus (p. 140).
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which are identical to those seen in alcoholic liver dis-
ease (i.e. fatty liver, hepatitis, and cirrhosis) but which
occur in individuals consuming little or no alcohol.

Well recognized risk factors for the development of
non-alcoholic liver disease include obesity, diabetes
mellitus, and hyperlipidaemia. Given the high preva-
lence of these conditions, non-alcoholic liver disease is
becoming an extremely common problem.

Non-alcoholic fatty liver disease is the earliest

feature of non-alcoholic liver disease

The earliest stage in the evolution of non-alcoholic liver
disease is the deposition of fat in the liver (non-alcoholic
fatty liver disease or NAFLD). Patients with NAFLD 
are usually asymptomatic but may come to clinical
attention due to abnormal liver function tests. Insulin
resistance has been proposed to be central to the devel-
opment of NAFLD. Resistance to the actions of insulin
causes increased peripheral lipolysis and increases the
delivery of free fatty acids to the liver.

Non-alcoholic steatohepatitis is now known to be

a common cause of cirrhosis

A minority of patients with NAFLD develop inflamma-
tion within the liver in association with the fatty
change, a condition known as non-alcoholic steato-
hepatitis (NASH). Previously regarded as a rare and
harmless disorder, NASH has recently emerged as a
common chronic liver disease which can lead to pro-
gressive liver fibrosis and cirrhosis in some patients.
We now think that NASH may account for many cases
of cirrhosis previously labelled as ‘cryptogenic’.

The main difficulty in diagnosing non-alcoholic

liver disease is excluding alcoholic liver disease

Because all of the ultrasound and histological findings
are identical in both alcoholic and non-alcoholic dis-
ease, distinguishing between them can only be done
through the patient’s history. High alcohol consump-
tion must be exhaustively excluded as a cause of liver
disease before a diagnosis of NAFLD or NASH can be
made. Unfortunately this may prove difficult if the
patient is reluctant to disclose this information. Even in
the genuine absence of alcohol abuse, many are still
accused of having alcoholic liver disease!

Prognosis in NASH is generally good, except in the
small proportion of those who develop cirrhosis. One of
the main worries in patients with NASH is that they

seem to be at a particular risk of developing hepato-
cellular carcinoma, even in the absence of cirrhosis.
The most effective current treatment regimes are
weight reduction, a low fat diet, and abstinence from
alcohol.

Autoimmune hepatitis
Autoimmune hepatitis is caused by 

autoimmune destruction of hepatocytes

Autoimmune hepatitis is characterized by clinically
significant liver disease attributed to an autoimmune
response targeted against the liver. Our current think-
ing is that something first damages the liver (probably
an episode of acute viral hepatitis or drug-related hepa-
titis), and then susceptible patients somehow become
sensitized to their liver and start destroying it over
time.

Like most autoimmune conditions, autoimmune
hepatitis typically affects middle-aged women. Most
patients present with non-specific symptoms related to
chronic liver disease such as malaise or fever, and are
subsequently found to have disordered liver function
tests. By the time of presentation, many patients may
already have cirrhosis. Features that characterize
autoimmune hepatitis are high transaminase levels,
markedly raised levels of IgG, and the presence of cir-
culating autoantibodies, particularly antinuclear anti-
bodies and anti-smooth muscle antibodies.

Most patients respond dramatically to immuno-
suppression with glucocorticoids, with a reduction in
liver enzyme levels and inflammatory activity on 
the liver biopsy. Provided treatment is started before
cirrhosis has developed, the prognosis is extremely
good, with almost all patients remaining alive and well
10 years later. Patients with cirrhosis, or those who
respond poorly to treatment, are good candidates for
liver transplantation.

INTERESTING TO KNOW

Thiazolidinediones and NASH
Thiazolidinediones, which act to increase insulin
sensitivity, have shown promise in the treatment of
NASH in pilot studies and await further assessment
in larger trials.
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Primary biliary cirrhosis
Primary biliary cirrhosis is caused by autoimmune

destruction of intrahepatic bile ducts

Primary biliary cirrhosis (PBC) is another autoim-
mune disease which can lead to chronic liver disease.
Unlike autoimmune hepatitis where the target is hepa-
tocytes, in primary biliary cirrhosis the immune system
selectively destroys cholangiocytes. Cholangiocytes
are the epithelial cells lining small interlobular bile
ducts in the portal tracts within the substance of 
the liver. The term primary biliary cirrhosis is slightly
unfortunate, as the disease may last for many years
before cirrhosis is established.

Patients with PBC usually present with

intractable pruritus and intense lethargy

In the early stages of the disease, patients may be
asymptomatic or have non-specific symptoms such as
fatigue and general malaise. Intractable pruritus is the
most common symptom that leads the patient to seek
medical attention, and this should always prompt
consideration of cholestasis.

Liver function tests usually reveal raised ALP and
GGT levels, corroborating the suspicion of biliary dis-
ease. The major marker of the disease is the presence
of circulating antimitochondrial autoantibodies,
which are found in over 95 per cent of patients. All
patients with PBC also have high levels of circulating
IgM, another important diagnostic feature which is
found even in the small number of patients who do not
have antimitochondrial antibodies.

Biliary destruction in PBC appears to be

mediated by autoreactive T lymphocytes

The antimitochondrial antibodies in patients with PBC
react against the pyruvate dehydrogenase E2 complex
located in the inner mitochondrial matrix. Both T and
B lymphocytes reactive against PDC-E2 are found in
portal tracts in patients with PBC, but it is thought that
the destruction of biliary epithelial cells is mediated by
the autoreactive T lymphocytes.

One of the mysteries of PBC is why the autoimmune
attack selectively destroys biliary epithelial cells when
all nucleated cells contain the PDC-E2 complex in their
mitochondria. A recent finding that could explain this
dilemma is that processing of the PDC-E2 complex during
apoptosis differs in biliary epithelial cells from other
epithelial cells, such that the antigenic component of

the complex remains immunologically intact in biliary
epithelial cells but is destroyed in other cell types.

PBC progresses to cirrhosis and death over 

many years

The only effective treatment for PBC is ursodeoxycholic
acid, a bile acid found in small quantities in normal
bile. Ursodeoxycholic acid appears to slow the progres-
sion of the disease if given in the early stages of the
disease. It is not effective in advanced disease.

Even with treatment, almost all patients develop
progressive liver fibrosis which, over a period of about
20 years, terminates in cirrhosis and decompensated
hepatic failure. The onset of jaundice in PBC is a late
feature and usually heralds clinical deterioration.
Rather like autoimmune hepatitis, patients with PBC
are often young and without other significant diseases,
so are good candidates for liver transplantation.

Primary sclerosing cholangitis
Primary sclerosing cholangitis causes narrowing

of large bile ducts

Primary sclerosing cholangitis (PSC) is a chronic
cholestatic disease caused by fibrosis in the wall of large

Key points: Primary biliary
cirrhosis

◆ Primary biliary cirrhosis is a chronic liver
disease associated with autoimmune destruction
of small intrahepatic bile ducts.

◆ The disease affects mostly middle-aged women,
and the cause remains enigmatic.

◆ Pruritus and lethargy are the most common
presenting symptoms, and the presence of biliary
disease is suggested by an elevated ALP and GGT.

◆ The presence of high levels of serum IgM
antibodies and circulating antimitochondrial
antibodies is strongly suggestive of the diagnosis.

◆ The natural history of the disease is progression
to cirrhosis and death over a period of 
15–20 years.
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bile ducts leading to areas of narrowing throughout the
biliary tree. The disease usually affects the extrahepatic
and large intrahepatic bile ducts.

Before making a diagnosis of PSC, it is important to
exclude conditions known secondarily to cause narrow-
ing of larger bile ducts such as bile duct gallstones, or
previous surgery or instrumentation of the biliary tree.

The aetiology of primary sclerosing cholangitis is
unknown, though there is a very strong association
with ulcerative colitis. Up to 75% of cases of PSC
develop in patients known to have ulcerative colitis
and many patients are diagnosed early in the course of
the disease when an isolated rise in ALP is found during
routine follow-up of patients with known ulcerative
colitis.

Imaging of the biliary tree is the most important

diagnostic test for PSC

In contrast to PBC, where antimitochondrial antibodies
are the most helpful diagnostic test, the most useful
test in PSC is imaging of the biliary tree, looking 
for irregularity of the calibre of extrahepatic and
intrahepatic ducts. Such changes can usually be identi-
fied non-invasively using magnetic resonance cholan-
giopancreatography (MRCP), though demonstrating
minor intrahepatic abnormalities may require endo-
scopic retrograde cholangiopancreatography (ERCP)
(Fig. 9.8).

Confirmation of the diagnosis of PSC requires

liver biopsy

A clinical and radiological diagnosis of PSC can be con-
firmed if a liver biopsy shows inflammation around the
intrahepatic bile ducts with surrounding fibrosis. The
liver biopsy also permits an assessment of the degree of
liver fibrosis, allowing the disease to be staged. Often,
frustratingly, the patchy nature of the disease may
mean the diagnosis cannot be confirmed if all of the
bile ducts in the biopsy happen not to be involved.

Patients with PSC die either from hepatic failure

or from bile duct carcinoma

PSC is a progressive disease which eventually leads to
liver fibrosis and cirrhosis. Sooner or later decompen-
sated hepatic failure develops, leading to death. There
is no specific treatment that can arrest the progression
of the disease, and transplantation provides the only
opportunity for cure.

About a quarter of patients with long-standing PSC
die before the development of hepatic failure from bile
duct carcinoma, an extremely aggressive malignancy
with a mean survival of just 9 months. There is no reli-
able method of predicting which patients will develop
this terrible complication.

Key points: Primary sclerosing
cholangitis
◆ Primary sclerosing cholangitis is characterized

by narrowing of large bile ducts, leading to
progressive liver damage and eventual cirrhosis.

◆ The cause of PSC is unknown, though there is a
very strong association with ulcerative colitis.

◆ Most cases of PSC are diagnosed when a patient
being followed-up for known ulcerative colitis is
found to have a persistent rise in ALP.
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Fig. 9.8 Typical endoscopic retrograde cholangiographic findings

in primary sclerosing cholangitis showing stricturing and dilation

of the intra- and extrahepatic biliary tree.
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Drug-induced chronic liver disease
Drugs should always be considered as a possible

cause of chronic liver disease

We have already seen that drugs are a common cause
of acute liver injury and, in rare instances, full-blown
acute hepatic failure. Drugs may also cause chronic
liver disease (Table 9.3), which may be clinically and
histologically identical to other chronic liver diseases.
As removal of the drug is usually followed by recovery
of liver function, it is important to consider any drug as
a possible cause of unexplained chronic liver disease,
especially when hepatitis serology is negative.

Inherited causes of chronic liver disease
Wilson’s disease
Wilson’s disease is an inherited disorder in which

copper accumulates in the body

Wilson’s disease is an inherited disorder of copper
metabolism in which there is a genetic defect in a
copper-transporting protein vital for the removal 
of copper into bile. Unable to dispose of excess body
copper, the liver accumulates large quantities of copper. 

When the storage capacity of the liver is exhausted,
excess copper then becomes deposited in other organs
such as the brain, kidneys, and cornea.

Excess copper in the liver leads to chronic liver
injury, whilst accumulation in the brain leads to neuro-
logical symptoms, initially incoordination and tremor.
Wilson’s disease often leads to strange combinations of
symptoms, making it difficult to diagnose.

When suspected, the diagnosis is usually easy to
make by finding a low level of the copper-binding pro-
tein caeruloplasmin in the serum, together with the
demonstration of excess copper in the liver by special
staining of a liver biopsy. Often excess copper in the
cornea can be seen as a brown ring at the periphery of
the iris which is known as a Kayser–Fleischer ring.

Although rare, Wilson’s disease is extremely impor-
tant to remember as it is easily treated if diagnosed.
Missing a diagnosis of Wilson’s disease is disastrous, as
left untreated the disease is lethal. You will not diagnose
it unless you think of it in any patient with evidence of
liver disease.

α1-Antitrypsin deficiency
α1-Antitrypsin deficiency causes chronic liver

disease and emphysema

α1-Antitrypsin is a protein made by the liver which
keeps the body’s tissues, particularly elastin, from
being digested by enzymes released from neutrophils.
Deficiency of α1-antitrypsin is an inherited cause of
chronic liver injury as well as predisposing to the
development of emphysema in the lungs. In adult life, the
disease may be diagnosed incidentally due to abnormal
liver function tests, or at its end-stage with frank cirrhosis.

Hereditary haemochromatosis
Hereditary haemochromatosis causes excessive

iron accumulation in the liver

Hereditary haemochromatosis is an inherited disease
caused by a defect in a gene coding for a protein that
controls iron handling in the gut. Patients with the disease
absorb iron too easily from the gut, leading to accumu-
lation of iron in a variety of tissues including the liver,
pancreas, pituitary, heart, and skin. Typically the dis-
ease does not become manifest until at least age 40.

Liver disease is the most serious problem in haemochro-
matosis. Total liver iron reaches some 100 times above
the normal level, leading to chronic hepatocellular

Key points: Primary sclerosing
cholangitis—cont’d
◆ One of the most useful diagnostic features is the

pattern of stricturing seen in the biliary tree at
ERCP or MRCP. Definitive diagnosis requires
liver biopsy, though the patchy nature of the
disease may make this difficult.

◆ There is no specific treatment for PSC, and most
patients die from either hepatic failure or the
development of bile duct carcinoma.
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Drugs which can cause chronic liver

disease

Amiodarone

Chlorambucil

Diclofenac

Methotrexate

Valproate

TABLE 9.3
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injury and risk of fibrosis and cirrhosis. Patients with
haemochromatosis are also at particular risk of devel-
oping hepatocellular carcinoma, even in the absence of
cirrhosis.

Pathology in the other major tissues involved may
give rise to secondary diabetes mellitus, pituitary
failure, dilated cardiomyopathy, and discoloration of
the skin. The skin classically turns a ‘slate grey’ colour,
lending to the alternative name of ‘bronzed diabetes’.

Cirrhosis
Cirrhosis represents the final result of progressive

liver fibrosis

Cirrhosis is the end result of a chronic liver disease
causing progressive fibrosis in the liver. It is an irre-
versible process whereby the normal architecture of the
liver is completely replaced by nodules of regenerating
hepatocytes separated by bands of fibrosis (Fig. 9.9).

The hepatic stellate cell is key to the

development of liver fibrosis

The key cell implicated in the development of fibrosis
and cirrhosis in the setting of chronic liver injury is the

hepatic stellate cell. Normally this is a relatively quies-
cent cell which lives just underneath the endothelial
lining of the liver sinusoids next to the liver cell plates
in the space of Disse. In the setting of persistent liver
injury, however, cytokines released from Kupffer cells
and hepatocytes activate hepatic stellate cells. Activated
hepatic stellate cells then start secreting large quantities
of collagen, leading to fibrosis and eventually cirrhosis
(Fig. 9.10).

Cirrhosis is classified according to its cause

Early classifications of cirrhosis described two types based
on the size of the regenerative nodules. Micronodular
cirrhotic nodules were up to 3 mm, while macronodu-
lar cirrhotic nodules were larger than 3 mm. This dis-
tinction has no clinical relevance at all, so it has been
replaced by a classification according to the underlying
cause.

Cirrhosis may occur as a result of a number of diseases
causing chronic liver injury (Table 9.4). It should be
emphasized that of all patients with chronic liver injury,
only a minority develop fibrosis and progress to cir-
rhosis. By far the most common causes are alcohol and
chronic viral hepatitis due to the HBV and HCV. Very
often no definite cause can be found and the cirrhosis
is called cryptogenic. As we mentioned earlier, it is now
thought that many of these may represent end-stage
cases of the entity NASH.

Key points: Inherited causes 
of chronic liver disease

◆ Wilson’s disease is an inherited disorder of
copper metabolism, leading to accumulation of
copper in the liver, brain, and iris. Accumulation
in the liver leads to chronic liver disease.
Wilson’s disease is treatable if diagnosed early,
and should be considered in any patient
presenting with liver disease.

◆ α1-Antitrypsin deficiency leads to chronic liver
disease and emphysema.

◆ Hereditary haemochromatosis is an inherited
disorder of iron handling leading to absorption 
of excess iron from the gut and deposition in a
number of organs including the liver. Chronic
liver disease and hepatocellular carcinoma are
the main problems in patients with hereditary
haemochromatosis.
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Fig. 9.9 Cirrhotic liver. This liver was removed at post-mortem

from a patient known to abuse alcohol. The whole of the liver is

studded with nodules. Microscopically, the liver showed nodules

of regenerating hepatocytes separated by dense bands of fibrosis,

confirming established cirrhosis.
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Patients with cirrhosis may come to medical

attention in two settings

The patient with cirrhosis may be picked up in one of
two ways. It may develop in patients who are already
known to have a chronic liver disease and are being fol-
lowed-up with intermittent liver biopsies to assess
fibrosis. Alternatively, cirrhosis may be the presenting

feature of a pre-existing chronic liver disease which
was entirely asymptomatic during its evolution and
was not picked up serendipitously on a blood test.

The development of cirrhosis has important

consequences

Cirrhosis has a number of important consequences
which justify its distinction from chronic liver disease
with milder degrees of fibrosis. Nodules of regenerating
hepatocytes lack the structural organization of normal
liver lobules and so surviving hepatocytes do not function
optimally. Diffuse scarring disrupts hepatic sinusoids and
increases resistance to flow of blood into the liver from
the portal venous system, leading to portal hyperten-
sion. The repeated cycles of liver cell loss and regener-
ation predispose hepatocytes to developing genetic
mutations, which can lead to hepatocellular carcinoma.

Portal hypertension has some potentially very

dangerous consequences

The development of portal hypertension has a number
of knock-on effects, most notably splenomegaly
and the development of portosystemic anastomoses.
Portosystemic anastomoses are new vascular channels
that open up between the portal venous system and the
systemic venous system in an attempt to bypass the
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Fig. 9.10 Pathogenesis of liver fibrosis. In the normal liver, only delicate collagen fibres are present and the hepatic stellate cells are

quiescent cells in the space of Disse. In the setting of chronic liver disease, Kupffer cells lining the vascular sinusoids release cytokines

which activate the hepatic stellate cells. Activated hepatic stellate cells proliferate and secrete large quantities of dense collagen, leading

to irreversible liver fibrosis.

Causes of cirrhosis

Common

Alcohol

Chronic viral hepatitis

NASH

Cryptogenic

Less common

Primary biliary cirrhosis

Primary sclerosing cholangitis

Autoimmune hepatitis

Haemochromatosis

α1-Antitrypsin deficiency

Wilson’s disease

TABLE 9.4
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high pressure created in the liver. There are two impor-
tant sites in which they develop:

◆ The lower oesophagus, where dilated vessels called
oesophageal varices develop. One of the most
feared complications of portal hypertension is rup-
ture of an oesophageal varix. Not only can this lead
to a massive upper gastrointestinal bleed, but it can
also precipitate the development of decompensated
hepatic failure, both of which are life-threatening
conditions.

◆ The periumbilical veins where the dilated channels
may be visible on the anterior abdominal wall as
caput medusae.

Cirrhotic patients have many clinical signs but

relatively few symptoms

Patients with cirrhosis may manifest a number of clin-
ical signs on physical examination. As well as all the
features of chronic liver disease, they may also have pal-
pable splenomegaly and visible caput medusae (Fig. 9.11).
Note that in stable compensated cirrhosis, jaundice is
usually absent. This is because the liver still manages 
to maintain adequate bilirubin metabolism despite loss

of a large proportion of the functional hepatic mass.
The development of jaundice usually implies the onset
of hepatic failure.

Remarkably, most patients with stable compensated
cirrhosis are relatively free of symptoms and may 
even have normal liver function tests. As the disease pro-
gresses, however, symptoms become more prominent.
Patients feel tired all the time, become anorexic and
lose weight, particularly muscle bulk. With advancing
disease, impaired synthesis of clotting factors leads to
easy bruising, and ascites may develop.

Ascites is commonly seen in patients with

advanced cirrhosis

Cirrhosis is one of the common causes of ascites,
though the precise mechanism is still not clearly under-
stood. Current thinking is that a reduction in effective
renal blood flow in advanced cirrhosis causes secondary
hyperaldosteronism; stimulation of sodium and water
retention by the kidneys in the presence of portal
hypertension then leads to ascites.

Whatever the mechanism, the development of
ascites in a patient with cirrhosis is an ominous sign as
it usually implies severe end-stage liver disease. Only
half of cirrhotic patients with ascites survive beyond 
2 years.

The natural history of cirrhosis is an inexorable

progression to hepatic failure and death

The development of hepatic failure in a patient with
cirrhosis is known as decompensated hepatic failure.
The transition from compensated cirrhosis to decom-
pensated hepatic failure is an extremely important
cause of an abrupt deterioration in patients with cir-
rhosis and often leads to death. Common precipitants
of decompensation include:

◆ Alcohol binge

◆ Intercurrent infection

◆ Variceal bleed

◆ Development of hepatocellular carcinoma.

Decompensated hepatic failure is difficult 

to manage and carries a poor prognosis

Decompensated hepatic failure has a large number 
of possible clinical features (Fig. 9.12). It is important 
to realize that an individual patient will not necessarily
display all of these features; however, the more severe
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Fig. 9.11 Clinical features of cirrhosis. Patients with cirrhosis may

show any of the features of chronic liver disease, together with

features of portal hypertension, i.e. splenomegaly, caput

medusae, and ascites. Note that some patients with cirrhosis may

show none of these features at all.
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the disease, the more problems a patient is likely to
develop. Furthermore, there is often a snowballing
effect whereby the development of one complication
increases the likelihood of more occurring.

The combination of all these problems makes
decompensated hepatic failure extremely difficult to
manage. The outlook is grave, and the patient and 
their relatives should be informed of the poor
prognosis.

Liver tumours
Tumours of the liver may be benign or malignant.

Haemangioma is the most common benign

neoplasm of the liver

A haemangioma is a benign tumour composed of
neoplastic endothelial cells forming vascular channels of
varying sizes. Haemangiomas commonly arise within
the liver, affecting about 3 per cent of the population.
The aetiology is unknown. Most liver haemangiomas are
small and asymptomatic, being detected when the liver
is imaged during an ultrasound or CT scan. Occasionally
a large haemangioma may cause symptoms of discom-
fort, in which case surgical excision may be performed.

Liver cell adenoma is a benign neoplasm of

hepatocytes seen mostly in young women

Liver cell adenoma is a benign neoplasm composed of
hepatocytes. The hepatocytes are arranged in sheets
and cords but the normal lobular architecture of the
liver is not present as there are no portal tracts or
central veins within a liver cell adenoma.

Liver cell adenoma is seen mostly in young women
and is said to be related to use of the oral contraceptive
pill. Liver cell adenomas may occur anywhere in the
liver, but are often found near the surface of the liver
right underneath the capsule. The subcapsular location
is relevant as liver cell adenomas can occasionally rup-
ture through the liver capsule, causing massive bleed-
ing into the peritoneal cavity.

The most common malignancy in the liver is

metastatic tumour

The liver is a very common site for metastases. Lung,
breast, and colonic carcinomas are the most common

◆ The development of cirrhosis leads to a loss 
of synthetic capacity of the liver, portal
hypertension, and a risk of developing
hepatocellular carcinoma.

◆ Many patients with stable cirrhosis have
minimal symptoms, though physical
examination may reveal a number of stigmata.

◆ Eventually patients with cirrhosis develop
decompensated hepatic failure which often leads
to death.

Key points: Cirrhosis

◆ Cirrhosis is an irreversible state in which the
liver is diffusely replaced by bands of fibrosis
separating nodules of regenerating hepatocytes.

◆ Cirrhosis represents the end stage of a chronic
liver disease causing progressive fibrosis in 
the liver. The most common causes are alcoholic
liver disease, chronic viral hepatitis, and 
non-alcoholic steatohepatitis.
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Fig. 9.12 Clinical features of decompensated cirrhosis. Patients

with decompensated hepatic failure show the features of

advanced cirrhosis together with the features of hepatic failure

such as deep jaundice, hepatic encephalopathy, and a severe

coagulopathy.
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primary tumours that spread to the liver. Small tumour
deposits in the liver usually remain asymptomatic and
may only be picked up when the liver is imaged as part
of the staging of a patient with cancer.

Sometimes the presence of hepatic metastases is sug-
gested when liver function tests reveal an isolated rise
in ALP and GGT, a pattern suggestive of hepatic infiltra-
tion which should always be investigated. Extensive
liver metastases may manifest clinically with jaundice
and an enlarged craggy palpable liver.

The most common primary tumour of the liver 

is hepatocellular carcinoma

Hepatocellular carcinoma (HCC) is a malignant tumour
derived from hepatocytes. HCC usually develops in a
liver already affected by cirrhosis, presumably because
repeated cycles of cell death and regeneration predis-
pose hepatocytes to developing genetic mutations.
Different causes of cirrhosis carry quite varying risks 
of hepatocellular carcinoma, those with the highest
being:

◆ Chronic hepatitis B and C

◆ Alcohol

◆ Haemochromatosis.

Worldwide, HCC is a very common cancer and this is
largely due to the very high rates seen in areas of 
South East Asia with high rates of chronic HBV infection.
In the Western world where HBV is not so prevalent,
chronic hepatitis C and alcohol are the most common
causes of HCC.

In patients with cirrhosis, HCC often presents with
decompensated liver failure as the growing tumour
obliterates residual hepatocyte function. Some patients
may be diagnosed at an earlier stage if they are found
to have a rising level of a-fetoprotein and imaging 
of the liver reveals a tumour. α-Fetoprotein is a glyco-
protein which is synthesized by the yolk sac and fetal
liver and gut. In adult life, only minimal amounts of 
α-fetoprotein are present in plasma. Most hepatocellu-
lar carcinomas secrete α-fetoprotein, making it a valu-
able marker for the tumour. Regular measurement of
α-fetoprotein should be a routine part of the manage-
ment of patients known to have cirrhosis.

The outlook for patients with HCC is extremely 
poor. The only curative treatment is surgical resection,
but only a small minority of patients are suitable for
attempted resection.

INTERESTING TO KNOW:

Intrahepatic bile duct carcinoma presents late

and has a poor prognosis

Carcinomas developing from intrahepatic bile ducts
are best considered as liver tumours since they present
with symptoms related to a liver mass rather than signs
localizing to the biliary tree (they do not cause jaundice
unlike carcinomas of extrahepatic bile ducts). Intrahepatic
bile duct carcinomas cause very non-specific symptoms
of abdominal discomfort and weight loss. Because it
presents late, the prognosis is very poor, with many
patients having metastases at presentation.

Gallbladder
Gallstones
The two most important points to appreciate about
gallstones is first that they are extremely common, 

Key points: Liver tumours
◆ Liver tumours may be benign or malignant.

◆ Benign liver tumours include haemangioma and
liver cell adenoma.

◆ Most malignant tumours of the liver are
metastases, particularly from the
gastrointestinal tract.

◆ The most common primary liver malignancy is
hepatocellular carcinoma which usually develops
on the background of cirrhosis. A rising 
α-fetoprotein in a patient with cirrhosis is highly
suggestive of the development of hepatocellular
carcinoma.

◆ Intrahepatic bile duct carcinoma is a primary
liver malignancy derived from small intrahepatic
bile ducts. It presents late and has a poor prognosis.

INTERESTING TO KNOW

Hepatitis B virus and HCC
The hepatitis B virus has been shown to have trans-
forming properties, which are thought to be exerted
through the X protein encoded by the HBV genome.
The X protein has been shown to activate proto-
oncogenes and disrupt the cell cycle.
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and secondly the vast majority of patients with gall-
stones never experience any symptoms from them.
Nevertheless, the small proportion of patients with
symptomatic gallstones represent a significant work-
load to the health service.

Gallstones are often classified according to their pre-
dominant constituents as either cholesterol or pig-
mented (containing mostly calcium bilirubinate).
There does not appear to be any correlation between
the type of stone and the clinical consequences.

Eighty per cent of all gallstones in the Western world
contain mostly cholesterol. Cholesterol stones form
when bile becomes supersaturated with cholesterol
and crystallizes out. Cholesterol secretion is highest in
overweight women, and this group of people are at par-
ticular risk of gallstone disease.

LINK BOX:

Gallstones can cause a number of diseases

according to their location

Gallstones may cause several diseases (Fig. 9.13). Stones
impacting in the cystic duct cause a severe pain known
as biliary colic as the gallbladder contracts firmly
against the acutely obstructed duct. If an impacted
stone incites an acute inflammatory response, a more
marked systemic illness occurs known as acute chole-
cystitis. The inflammation is initially sterile, due to 

irritant effects of retained bile. It has been suggested
that external compression of the nearby cystic artery
by the impacted stone may contribute by causing
mucosal ischaemia.

Smaller stones passing out of the cystic duct may
lodge in the common bile duct, causing intermittent or
persistent obstructive jaundice. This may be compli-
cated by the development of infection and ascending
cholangitis. Finally, stones impacting more distally
may affect drainage of pancreatic secretions. As we
shall see, gallstones are a very common cause of acute
pancreatitis.

Biliary colic is characterized by severe pain which

spontaneously resolves

Intermittent obstruction of the cystic duct giving rise to
episodes of biliary colic is probably the most common
type of symptom attributed to gallstones. The pain is
severe, typically rising to a plateau over a few minutes
and then continuing unrelentingly. True ‘colicky’ intermit-
tent pain is actually quite rare. The pain usually resolves
spontaneously after several hours. A bout of vomiting
usually ends the attack and the patient feels washed
out and sore for the next day or so. Commonly a history
of previous episodes exists. An ultrasound scan will
confirm the presence of gallstones, and cholecystec-
tomy is the definitive treatment.

Acute cholecystitis is a more severe prolonged

illness than biliary colic

In contrast to straightforward biliary colic, the patient
with acute cholecystitis is systemically unwell with
fever and tachycardia. The course is much more pro-
longed than simple biliary colic, often lasting several
days before settling or precipitating urgent surgery.

Treatment is supportive, with antibiotics and analge-
sia. Oral intake is limited to fluids only. Usually once
the episode is over, the patient is listed for cholecystec-
tomy after about 3 months. This is to allow time for the
inflammatory episode to settle down completely for
easier removal of the organ. Some surgeons advise
early surgical intervention within 48 h of an attack of
acute cholecystitis as the dissection is actually facili-
tated by oedema of the adjacent tissues.

Chronic cholecystitis should be a

histopathological diagnosis only

The term chronic cholecystitis is another one of those
entities with little agreement as to its actual definition.

LINK BOX

Gallstones and Crohn’s disease
Gallstones are very common in patients with
Crohn’s disease due to malabsorption of bile salts
from the terminal ileum (p. 156).
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We think it is best restricted to being a pathological
diagnosis, i.e. it should only be made by histological examina-
tion of a resected gallbladder specimen. Chronic cholecysti-
tis is a common finding in the gallbladder following
episodes of biliary colic or acute cholecystitis. The per-
tinent features are fibrosis in the gallbladder wall and
formation of outpouchings of mucosa through the
muscular layer (Fig. 9.14).

Unfortunately the term chronic cholecystitis is some-
times still used inappropriately as a clinical diagnosis in
patients presenting with non-specific dyspeptic symp-
toms (such as discomfort in the upper abdomen) who
are found to have gallstones. It is tempting to assume
cause and effect, but gallstones are rarely responsible
for such symptoms, and cholecystectomy does not
improve these symptoms. Such patients are best labelled
as having non-ulcer dyspepsia (p. 174) and managed
conservatively.

Extrahepatic bile ducts
A variety of diseases can involve the extrahepatic bile
ducts, all of which tend to present with obstructive
jaundice due to mechanical obstruction of the bile
duct. In most instances, the obstruction is not due to

disease of the bile duct itself but rather something lodg-
ing in the bile duct (e.g. a gallstone) or something
squashing it from outside (e.g. a carcinoma of the head
of the pancreas). Primary diseases of the extrahepatic
bile ducts do also occur, and include primary sclerosing
cholangitis (discussed earlier) and carcinoma of an
extrahepatic bile duct.

Extrahepatic bile duct carcinomas carry 

a poor prognosis

Carcinomas of extrahepatic bile ducts are usually 
well differentiated adenocarcinomas derived from the

Key points: Gallstones
◆ Gallstones are very common and may be

predominantly cholesterol or pigmented.

◆ Many people with gallstones remain completely
asymptomatic throughout life.

◆ Symptomatic gallstone disease includes biliary
colic, acute cholecystitis, obstructive jaundice,
and acute pancreatitis.

◆ Biliary colic is a severe pain which lasts for 
several hours due to impaction of a gallstone in
the cystic duct.

◆ Acute cholecystitis is a systemic disease due to
inflammation in the gallbladder wall set up by
an impacted gallstone.

◆ Chronic cholecystitis is a histological term for the
changes seen in a gallbladder affected by previous
episodes of biliary colic or acute cholecystitis.
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Fig. 9.14 Chronic cholecystitis. This is a microscopic image from

a gallbladder specimen removed from a patient several weeks

after an attack of acute cholecystitis. The gallbladder wall shows

the features of chronic cholecystitis, with hypertrophy of the

muscular layer of the wall, chronic inflammation, and formation

of Rokitansky–Aschoff sinuses (pouches of epithelium which

have herniated through the muscular layer of the 

gallbladder wall—arrows).
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glandular epithelium lining the bile ducts. Primary
sclerosing cholangitis is a well established risk factor
for the development of carcinoma of an extrahepatic
bile duct. Gallstones in bile ducts do not seem to play 
a role.

The tumour usually presents early, as obstructive
jaundice occurs when the tumour is still relatively
small and before widespread dissemination has
occurred. If cholangitis develops, there may be fever
and chills. An ultrasound usually shows dilated bile
ducts, and ERCP allows precise localization of the carci-
noma. Although the tumours are often small when
diagnosed, surgical resection is rarely achievable and
most patients are treated symptomatically. Progressive
deterioration is the rule and survival is not good.

Exocrine pancreas
The pancreas has two components: exocrine and
endocrine. Disorders of the endocrine function of 
the pancreas, such as diabetes mellitus, are discussed in
Chapter 14. For now, we are concerned with the exocrine
part of the pancreas, whose function is the secretion of
an alkaline fluid containing various digestive enzymes
including proteases (trypsin, chymotrypsin), lipase, and
amylase. The major disorders of the exocrine pancreas
are acute pancreatitis, chronic pancreatitis, and carci-
noma of the pancreas.

Acute pancreatitis
Acute pancreatitis is a condition in which acute
inflammation of the pancreas leads to the activation
and release of enzymes which autodigest the pancreas
and peripancreatic tissues. It is a common and impor-
tant cause of acute abdominal pain and emergency
admission to hospital. Acute pancreatitis has many
causes (Table 9.5), with the final common pathway
being injury to the pancreas with escape of activated
digestive enzymes.

Alcohol and gallstones account for most cases 

of acute pancreatitis

Acute pancreatitis due to alcohol usually follows a bout
of heavy drinking. Alcohol and its metabolites have a
direct toxic effect on pancreatic exocrine cells, leading
to the release and activation of digestive enzymes.

In patients who do not drink alcohol, most cases of
acute pancreatitis are due to gallstones. The hypothesized

mechanism is obstruction of the common bile duct and
the main pancreatic duct when a gallstone becomes
lodged at the ampulla of Vater. Reflux of bile and duo-
denal contents into the pancreas leads to parenchymal
injury.

Despite the many possible causes of acute pancreati-
tis, in as many as 25 per cent of cases no cause can be
identified. It is thought that many of these cases are
caused by occult small gallstones. It is important to
attempt to identify the underlying cause, as treatment
(e.g. removal of common bile duct stones) may prevent
the pancreatitis from worsening and stop recurrent
attacks in the future.

Acute pancreatitis presents with acute upper

abdominal pain and vomiting

The typical clinical history of acute pancreatitis is the
sudden onset of severe upper abdominal pain, often
radiating to the back. Note that features of peritonitis
such as guarding and rebound tenderness are absent
because the inflammation is retroperitoneal, a helpful
distinguishing feature from a perforated duodenal
ulcer. Nausea and vomiting, and a low grade fever are
common.

Biochemical results are extremely important in

acute pancreatitis

Biochemical investigations are essential in the diagno-
sis and management of acute pancreatitis. In a patient
with a compatible history, the finding of a significantly
raised plasma amylase is virtually diagnostic of acute
pancreatitis. However, it is important to realize that
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Causes of acute pancreatitis

Common

Gallstones

Alcohol

Post-ERCP

Idiopathic

Less common

Blunt trauma to the pancreas

Post-surgical

Drugs, e.g. azathioprine

Metabolic, e.g. hypercalcaemia

TABLE 9.5
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there are other causes of an increased plasma amylase,
including other acute abdominal conditions such as a
perforated duodenal ulcer and intestinal obstruction.

Biochemical parameters also form part of prognostic
scoring systems designed to establish the severity of an
episode of acute pancreatitis. Poor prognostic factors
include raised levels of blood glucose, lactate dehydro-
genase, AST, urea, and C-reactive protein (CRP), and a
reduced level of calcium.

Patients with acute pancreatitis can deteriorate

very rapidly

The severity of acute pancreatitis varies considerably,
ranging from a mild self-limiting illness lasting 1–2
days, to death from fulminant haemorrhagic pancre-
atic necrosis, shock, and multiorgan failure. One of the
important, and worrying, features of acute pancreatitis
is that patients can very rapidly deteriorate from an ini-
tially mild picture to a severe, life-threatening illness.
Regular reassessment of patients with acute pancreati-
tis is therefore extremely important. Deterioration is
suggested by the development of the following:

◆ Hypovolaemia. This is due to massive exudation of
plasma into the retroperitoneal space. Early signs are
a postural drop in blood pressure and a declining
urine output.

◆ Paralytic ileus. This is a reaction to extensive inflam-
mation occurring in the vicinity of the bowel together
with an electrolyte imbalance. The development of
ileus also worsens hypovolaemia as an immotile gut
accumulates large amounts of fluid within it.

◆ Hypoxia. Hypoxia is common in severe pancreatitis
and is a useful marker of severity. The underlying
mechanism remains unclear, but suffice it to say 
that a raised respiratory rate should alert the astute
doctor to measure arterial blood gases and reassess
the patient for other markers of severity.

Infection of a necrotic pancreas is an ominous

complication of acute pancreatitis

Superadded infection of an extensively necrotic pan-
creas is a major problem in severe cases of acute pan-
creatitis. It is believed that the organisms spread from
the transverse colon into the necrotic peripancreatic
tissue. Infection can spread rapidly through the devital-
ized tissue leading to severe hypovolaemic shock, acute
disseminated intravascular coagulation, and multiorgan
failure (acute respiratory distress syndrome and acute

renal failure being particular risks). These are ominous
developments which carry a high mortality.

Pancreatic pseudocyst is a common late

complication of acute pancreatitis

Collections of fluid in the region of the pancreas are
common in acute pancreatitis, and these frequently
resolve spontaneously. A diagnosis of a pancreatic
pseudocyst should be reserved for a fluid collection
that is present beyond 4 weeks from the onset of the
episode of acute pancreatitis. The term pseudocyst is
used as the collection is not lined by epithelium.

Pancreatic pseudocysts usually form in the lesser sac,
and one of the most reliable ways of treating them is
cystogastrostomy. A cystogastrostomy is a surgical
technique which creates a communication between the
cyst and the stomach, allowing drainage of the fluid
into the stomach.

Key points: Acute pancreatitis
◆ Acute pancreatitis is caused by acute

inflammation in the pancreas leading to
destructive autodigestion of the pancreas and
surrounding tissues.

◆ The most common causes of acute pancreatitis
are alcohol and gallstones. In up to a quarter of
cases, no cause can be found.

INTERESTING TO KNOW

Feeding in severe acute pancreatitis
There was a long-held belief that patients with
severe acute pancreatitis should not be allowed to
eat or drink. The reasoning behind this was to ‘rest’
the gut and reduce the stimulation to pancreatic
exocrine secretion. This concept has now been shown
to be erroneous. Once symptoms develop, pancreatic
enzyme synthesis stops and it is not possible to stim-
ulate the pancreas. Furthermore, starving the patient
may be harmful because it deprives the gut mucosa
of nutrients and increases the chance of penetration
of the mucosal barrier by bacteria and toxins. It is
now accepted that early nasojejunal nutrition, if tol-
erated by the patient, is safe in acute pancreatitis.
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Chronic pancreatitis
We have seen how acute pancreatitis is a process which
occurs in a previously normal pancreas which usually
returns to normal after the episode. Chronic pancre-
atitis, however, is associated with persistent inflamma-
tion in the pancreas which leads to scarring and the
irreversible destruction of the gland.

The most common cause of chronic pancreatitis

is alcohol

By far the most common cause of chronic pancreatitis
is alcohol. Unlike their role in acute pancreatitis,
gallstones do not appear to be important in the devel-
opment of chronic pancreatitis; however, this may merely
be a reflection of the fact that symptomatic gallstones
are usually treated with cholecystectomy before chronic
pancreatitis develops. Almost all patients with cystic
fibrosis develop established chronic pancreatitis due to
blockage of the duct system with thick secretions.

Chronic pancreatitis presents with persistent

abdominal pain and weight loss

Patients usually come to medical attention because of
persistent abdominal pain and weight loss. Eventually
development of malabsorption occurs due to lack of
digestive enzymes. Steatorrhoea is typical of malab-
sorption due to pancreatic insufficiency. The onset of
diabetes mellitus due to lack of insulin occurs late in
the disease history as islet cells seem to be lost more
slowly than the exocrine glands.

Chronic pancreatitis may closely mimic a

pancreatic carcinoma

One of the main problems of chronic pancreatitis is dis-
tinguishing it from carcinoma of the pancreas. Both
can present with very similar symptoms, and some-
times the features on imaging can be very similar. Even
at laparotomy, a pancreas affected by chronic pancre-
atitis may feel like a carcinoma because the dense scar-
ring makes it very hard and firm. In equivocal cases,
biopsy may be required.

Avoiding alcohol is the most beneficial course 

of action in chronic pancreatitis

Management of chronic pancreatitis is supportive, with
appropriate pain relief. The most important action is
avoidance of alcohol, which halts progression of the
disease and alleviates the pain. Despite these clear
benefits, many patients are unable to stop drinking
alcohol.

Carcinoma of the pancreas
Almost all pancreatic carcinomas are

adenocarcinomas

Almost all carcinomas of the pancreas are adenocarci-
nomas derived from the glandular epithelial cells

Key points: Chronic pancreatitis
◆ Chronic pancreatitis is characterized by 

ongoing inflammation in the pancreas, leading
to scarring and destruction of the gland.

◆ The most common cause of chronic pancreatitis
is alcohol.

◆ Patients present with persistent abdominal 
pain and weight loss. Features of malabsorption
do not occur until large areas of the pancreas
have been lost.

◆ The diagnosis can usually be made on imaging
of the pancreas, but sometimes chronic
pancreatitis can closely mimic carcinoma of the
pancreas, necessitating biopsy to distinguish the
two diseases.

◆ Chronic pancreatitis is managed with pain relief
and avoidance of alcohol.

Key points: Acute pancreatitis—
cont’d
◆ Acute pancreatitis presents with severe upper

abdominal pain and vomiting. The diagnosis is
usually established upon finding a markedly
raised plasma amylase.

◆ The severity of acute pancreatitis varies markedly,
from a mild illness which resolves over a few days
to a very severe life-threatening disorder with
hypovolaemic shock and multiorgan failure.

◆ Infection of an extensively necrotic pancreas is
an ominous development associated with rapid
deterioration.
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lining the pancreatic ducts. Most cases are seen in eld-
erly males. Very little is known about the cause of pan-
creatic cancer, with smoking being the only well
recognized risk factor.

Most pancreatic carcinomas arise in the head 

of the pancreas

Most adenocarcinomas involve the head of the pan-
creas (Fig. 9.15). In this location, they tend to present
early because the mass compresses the common bile
duct as it passes through the head of the pancreas, lead-
ing to obstructive jaundice.

Adenocarcinomas of the body and tail present later,
usually with persistent upper abdominal pain due to
extensive local infiltration by tumour. Weight loss is
very common in carcinoma of the pancreas and can be
very severe and rapid.

Virtually all patients diagnosed with pancreatic

carcinoma die within a few years

The majority of patients with pancreatic carcinoma
have advanced disease at the time of diagnosis, and

treatment is palliative. If there is obstructive jaundice,
this should be relieved by placing a metal stent in the
common bile duct. The prognosis is very poor.

The only possible cure for carcinoma of the pancreas
is surgical resection of the tumour, but this can only 
be attempted if the tumour appears to be confined to 
the pancreas. Only a very small minority of patients
have an operable tumour, and even those that appear
to have organ confined disease at the time of surgery
often suffer recurrence at some point after surgery.

Key points: Carcinoma 
of the pancreas
◆ Most carcinomas of the pancreas are

adenocarcinomas derived from the glandular
epithelium lining the pancreatic ducts.

◆ The head of the pancreas is the most common
location for carcinomas, but they may also arise
in the body and tail.

◆ Carcinomas of the head of the pancreas present
early with obstructive jaundice.

◆ Carcinomas in the body and tail present later
with persistent pain.

◆ Severe weight loss is common in patients with
carcinoma of the pancreas.

◆ The only hope for cure is surgical resection of
the tumour, but this can only be attempted in
the small number of patients who have disease
limited to the pancreas at presentation.

◆ Most patients have advanced disease at diagnosis
and die within a few years.
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Fig. 9.15 Carcinoma of the head of the pancreas. The head 

of this pancreas is replaced by a large white tumour.

Microscopically this was shown to be an adenocarcinoma.
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Case studies
CHAPTER 24

Case 1
A 48-year-old woman is referred to her local hospital.
She discovered a breast lump whilst showering which
her GP was concerned about. The breast clinic at the
hospital operates a ‘one-stop’ breast clinic where the
triple approach to breast lumps is used.

What is meant by the term ‘triple approach’?

The triple approach refers to the combination of
clinical, pathological, and radiological assessment
of a breast lump. Together, these three modalities
are very good at accurately diagnosing or exclud-
ing breast cancer.

Why is the clinic ‘one stop’?

Most breast lumps can be assessed with the triple
approach in a single visit to the outpatient clinic,
meaning that most women will have an answer
as to the nature of the lump the same day.

You are working in the clinic and the consultant asks
you to see the patient first. After taking a history, you
consent the lady for a breast examination. Clinically
you are concerned that this lump is malignant.

What features of a breast lump would make you
suspicious that it might be malignant?

Breast carcinomas are usually hard and poorly
mobile because of the fibrosis that forms around
them. They may be fixed to the chest wall or over-
lying skin if they have invaded into them. Traction
on the ducts connected to the nipple may cause
the nipple to invert.
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As part of the investigation of the lump, you perform 
a fine needle aspiration for cytological examination.

What is fine needle aspiration cytology and why
is it a useful test?

Fine needle aspiration cytology is a technique 
by which a fine needle is passed into the lump,
and cells are aspirated into the hub of the 
needle. The cells are then spread on to a glass
slide, dried, and stained for immediate micro-
scopic examination. This is a very useful test for
distinguishing benign from malignant breast
lumps; it can be performed easily in the outpa-
tient clinic and the result can be available very
quickly.

The cytologist in the clinic examines the slides you
made and the report comes back 10 min later. It says:
‘This is a cellular aspirate containing numerous discohe-
sive groups of malignant cells with pleomorphic nuclei.
Myoepithelial cell nuclei are inconspicuous. Summary:
C5, malignant cells seen.’

What does ‘pleomorphic’ mean? Why do you
think there is a lack of myoepithelial cell nuclei
in the preparation? What does C5 mean?

Pleomorphic means a variable size and shape.
The presence of cells with pleomorphic nuclei is
one important feature suggestive of malignancy.
Myoepithelial cells are features of normal breast
ducts and lobules. Breast carcinomas are com-
posed of a proliferation of neoplastic epithelial
cells that destroy the normal breast tissue and 
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so do not contain myoepithelial cells. All breast
lump aspirates are given a cytology code from 1 to
5 to indicate the findings. C1 is a non-diagnostic
aspirate, C2 is benign, C3 is atypical probably
benign, C4 is atypical probably malignant, and C5
is an unequivocally malignant aspirate.

While the cytology is being performed, the patient goes
to radiology for imaging of the lesion. The radiologist
concurs with the clinical and cytological findings of
malignancy. The patient is informed of the diagnosis,
and undergoes a wide local excision and axillary clear-
ance 2 weeks later.

One week after her surgery you are at the breast multi-
disciplinary meeting where the patient has been listed
for discussion. The pathologist shows a series of slides
from the specimen and summarizes her findings as 
‘a grade 3 invasive ductal carcinoma with areas of
admixed high grade DCIS, which appears completely
excised. ER and PR negative, Her2 positive. None of the
six lymph nodes retrieved from the axillary sampling
contain metastatic carcinoma.’

Explain the terms ‘grade 3’, ‘high grade DCIS’, and
‘Her2’.

All breast carcinomas are graded by the pathologist
examining the specimen according to how well
differentiated the tumour appears microscopically.
Using set criteria, the tumours are graded from 
1 to 3, with grade 3 representing the least degree
of differentiation.

DCIS means ductal carcinoma in situ. DCIS is
a precursor lesion of breast carcinoma in which
malignant cells are present but still confined to
the duct system. Once the malignant cells break
out of the duct and into the breast tissue, it 
has become an invasive breast carcinoma. The
grade of the DCIS is determined by how atypical
the nuclei of the cells appear. Usually grade 3
invasive carcinomas are accompanied by high 
grade DCIS.

Her2 is a growth receptor which is overex-
pressed by some breast carcinomas due to an
amplification in the number of copies of the gene.
Her2-positive breast carcinomas are generally more
poorly differentiated and have a worse prognosis.

Knowing the Her2 status is important not only 
as a prognostic marker but also because it pre-
dicts response to the Her2 receptor antagonist
trastuzumab.

Cross-reference: breast carcinoma (p. 291).

Case 2
You are the F1 medical house officer on call for the day.
A 59-year-old overweight banker presents to your team
with severe central chest pain. He looks pale and grey
and is sweating.

What common and important conditions present
with central chest pain?

Common causes of central chest pain are acute
myocardial infarction, acute coronary syndrome,
oesophagitis, and musculoskeletal chest pain. Less
common, but very important to consider is the
possibility of aortic dissection.

The nursing staff perform an electrocardiogram whilst
you are taking a history from the patient. The ECG
shows ST elevation in leads V1–V4. You diagnose an
anterior ST elevation myocardial infarction (STEMI) and
treat him with aspirin and streptokinase.

What is a STEMI and what is the underlying
pathology causing it? How is this different from
an acute coronary syndrome?

STEMI is infarction of the full thickness of a region
of myocardium. It is caused by thrombosis over 
a complicated atherosclerotic plaque occluding a
coronary artery and starving the supplied area of
myocardium of oxygen. Acute coronary syndromes
are a spectrum of conditions of myocardial
ischaemia in which there is no ST elevation on 
the ECG, and include unstable angina and non-ST
elevation myocardial infarction.

Does it surprise you that this man never suffered
from attacks of angina?

No. This man’s myocardial infarction was proba-
bly caused by an unstable plaque that ruptured,
but was too small to cause symptoms of reversible
ischaemia.
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Why are aspirin and streptokinase effective in
treating an STEMI?

The occlusive thrombus is composed of platelets
and fibrin. Aspirin is an antiplatelet agent 
that stops platelet aggregation, and streptokinase
is a fibrinolytic agent that breaks down fibrin.
Together these agents dissolve the thrombus 
blocking the coronary artery.

He is admitted to the coronary care unit where you 
are working the following day. His blood troponin
result is back from the biochemistry laboratories, and
is raised at 13.

What is troponin and why is it a useful test in
people with chest pain?

Troponins are molecules that regulate the inter-
action of actin and myosin in muscle. Troponins
are released into the blood from damaged muscle.
Because cardiac troponins are distinct from 
skeletal muscle troponins, cardiac troponins are
highly sensitive and specific markers of myocar-
dial necrosis, and the level of the rise correlates
with the amount of myocyte damage. The troponin
level allows risk stratification in patients with acute
coronary syndromes as the more myocardial
necrosis there has been, the higher the risk to the
patient. The main drawback of troponins are that
they may not rise until 12 h after the myocardial
damage, meaning that the test cannot be used as
an immediate test to rule out a significant cardiac
cause of chest pain in A&E.

Later that morning, you are fast bleeped to the unit
because he has become drowsy with a systolic blood
pressure of 60 mmHg.

What possible causes of this turn of events run
through your mind?

This is most likely to be an early complication 
of the acute myocardial infarction such as an
arrhythmia, acute left ventricular failure (LVF), or
an acquired ventricular septal defect.

The cardiac monitor shows ventricular tachycardia,
and he is successfully shocked out of the rhythm. 

He then makes an uneventful recovery and is discharged
from hospital the following week.

Ten years later, the man presents to his GP complaining
of worsening shortness of breath. On examination, his
apex beat is displaced, there is a pansystolic murmur,
and he has bilateral basal crepitations in his lungs. 
The GP suspects chronic LVF due to a combination of
ischaemic heart disease and mitral regurgitation.

What is chronic LVF? Why do you think he may
have mitral regurgitation?

Chronic LVF is a syndrome in which a variety 
of symptoms and signs occur due to an inade-
quate cardiac output. Chronic LVF has a number
of possible causes, the most common being
ischaemic heart disease, hypertension, and 
valvular disease. We know this gentleman has
ischaemic heart disease (he has had an acute
myocardial infarction), but he also appears to
have valvular heart disease in the form of mitral
regurgitation. The mitral regurgitation is almost
certainly also ischaemic in origin—the previous
myocardial infarction may have affected the func-
tion of the papillary muscles of the mitral valve.
Also, dilation of the heart as a result of the LVF
pulls the valve leaflets apart, predisposing to
regurgitation.

What further tests could you do to confirm a 
suspicion of chronic LVF?

An echocardiogram should be performed. This
can measure left ventricular function by calculat-
ing the ejection fraction (the percentage of blood
the left ventricular pumps out in systole) and also
confirm the presence and severity of mitral
regurgitation. A chest radiograph will also show
an enlarged heart and pulmonary venous conges-
tion. Measurement of circulating B-type natri-
uretic peptide (BNP) levels is also becoming a
useful screening test for chronic LVF as this is
released when the left ventricle is stretched.

What is the prognosis of chronic LVF?

Not good. In fact, many people diagnosed 
with chronic LVF die within only a few years 
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of diagnosis. Although symptoms can be con-
trolled and prognosis can be improved with drugs,
the natural course of chronic LVF is of progres-
sively worsening cardiac function and death.

Cross-references: atherosclerosis (p. 75), ischaemic
heart disease (p. 87), mitral regurgitation (p. 95).

Case 3
A healthy 25-year-old female is invited for her first 
cervical smear test.

What is a cervical smear and how is the test 
performed?

A cervical smear is a screening test for cervical
neoplasia. Cells of the transformation zone of 
the cervix are scraped away using a spatula and
examined microscopically.

The smear is sent to the local pathology laboratory. Two
weeks later, the report comes back saying: ‘Mild
dyskaryosis seen. Please repeat smear in 6 months.’

What is dyskaryosis?

Dyskaryosis is a cytological term for abnormali-
ties in the nucleus of a cell. In cervical screening,
dyskaryosis is divided into mild, moderate, or
severe.

The patient returns for the repeat smear test. The
result comes back as: ‘Moderate dyskaryosis seen. Refer
to colposcopy.’

What is colposcopy?

Colposcopy is a close examination of the cervix
using a special binocular microscope and a bright
light source. Special stains can be painted on to
the cervix to highlight any abnormalities.

At colposcopy, a biopsy is taken from an area of abnor-
mality. The histology report reads: ‘A biopsy from the
transformation zone showing evidence of CIN 2 and
wart virus change.’ At the follow-up colposcopy appoint-
ment, a diathermy loop excision of the transformation
zone is performed.

What is CIN? What is the relevance (if any) of the
wart virus change?

CIN stands for cervical intraepithelial neoplasia.
CIN is the precursor lesion of cervical squamous
cell carcinoma. Microscopically it is defined by
dysplasia of the squamous epithelium but with-
out invasion through the basement membrane.
The wart virus change refers to microscopic fea-
tures suggestive of infection of the transformation
zone epithelium by human papilloma virus (HPV).
This is often seen in association with CIN as HPV
is the underlying cause of cervical neoplasia.

Why was her transformation zone excised?

Patients with high grade CIN (grade 2 or 3) are
advised to have their entire transformation zone
excised. Although only a minority of patients with
CIN develop invasive squamous cell carcinoma,
there is no way of predicting who will progress
and who will not, so excision of the transforma-
tion zone is recommended for CIN 2 or 3.

Cross-reference: cervical squamous neoplasia (p. 257).

Case 4
A mother brings her 1-year-old daughter to the GP sur-
gery because of poor appetite, irritability, and increased
crying for the past 2 days. The infant had Haemophilus
influenzae b and meningococcal group C vaccine at 2, 3,
and 5 months of age. Both the parents smoke cigarettes.

On examination, the child is active and not in 
distress. She has a temperature of 38°C. The pulse and
blood pressure are normal. ENT examination reveals a
bulging congested left tympanic membrane. The right
tympanic membrane is clear. The throat does not look
inflamed. The lungs are clear to auscultation. The rest
of the examination is normal. In particular, there is no
neck stiffness, bulging fontanelle, or skin rash.

What is the most likely diagnosis?

The history suggests an upper respiratory tract
infection. The appearance of the left tympanic
membrane confirms a diagnosis of acute otitis
media.
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