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Summary
Primary hepatocellular carci-
noma is one of the 10 most
common tumours, and the most
common primary liver malig-
nancy, in the world. In the major-
ity of cases, it occurs against a
background of hepatitis B or C
viral infection and/or liver cirrho-
sis, and is associated with a dismal
prognosis of a few months. Cur-
rent treatments in routine clinical
practice are surgical resection
and liver transplantation, but
these therapies are applicable to
only a small proportion of patients
and prolongation of survival is
restricted. Other treatment op-
tions include intra-arterial
chemotherapy, transcatheter ar-
terial chemoembolisation, percu-
taneous ethanol injection,
cryotherapy, thermotherapy, pro-
ton therapy, or a wide range of
their possible combinations. The
current lack of definitive data,
however, limits the use of these
therapies. Another option is gene
therapy, which although in its
infancy at the present time, may
have a significant role to play in
the future management of hepato-
cellular carcinoma.
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Primary hepatocellular carcinoma (HCC), sometimes called hepatoma, is the
most common form of primary liver malignancy1 and is among the 10 most
common tumours2 in the world. There is, however, significant geographical vari-
ation in distribution; in some parts of Asia and Africa the prevalence is more than
100/100 000 population, whereas in Europe and North America it is estimated
as 2–4/100 000 population.3 4 Within each region, Afro-Caribbeans have
approximately a four-fold higher risk than Caucasians, and worldwide there is a
clear predominance in males, ranging from 8:1 in countries with a high
frequency of HCC, to approximately 2:1 in populations with a low frequency.5

Pathogenic factors

Chronic hepatitis B or C viral infection appears to be the most important risk
factor for HCC.6 In addition, over 70% of HCC patients in Western countries
have underlying liver cirrhosis (box 1).3 The risk of developing HCC varies
according to the cause of the cirrhosis itself, with viral hepatitis and alcoholic
cirrhosis carrying the greatest risks at 40% and 25%, respectively. Other causes
of cirrhosis, such as primary or secondary haemachromatosis, á1-antitrypsin
deficiency, Wilson’s disease and primary biliary cirrhosis, are less frequently
complicated by HCC.2 3

Cirrhosis is not, however, a prerequisite for HCC. For example, hereditary
tyrosinaemia has a 40% risk of developing HCC despite adequate dietary con-
trol; porphyria cutanea tarda and acute intermittent porphyria are complicated
by HCC7; Thorotrast (now an obsolete contrast agent) and anabolic steroids are
also thought to have HCC-inducing properties.3 In all cases, the pathogenesis
remains unclear. Contributing factors may include aflatoxin B1 in food, p53
gene mutations, repeated cycles of necrosis and regeneration, and chronic
inflammation.2 5

Morphology

Hepatocellular carcinoma may appear macroscopically as nodular, massive or
diVuse types (figure 1). All three forms may cause hepatomegaly. Areas of
necrosis, haemorrhage and fatty infiltration are often present, giving rise to a
polychromic appearance (yellow, red and green), and HCCs may take on a green
hue when composed of well-diVerentiated hepatocytes capable of secreting bile.
Microscopically, HCCs range from well-diVerentiated to highly anaplastic
undiVerentiated lesions. They may be trabecular, sinusoidal, pseudoglandular or
solid; a single tumour may exhibit elements of all types. A single large hard ‘scir-
rhous’ tumour with fibrous bands represents the fibrolamellar carcinoma, a vari-
ant of HCC which tends to occur in young women. This tumour has no associ-
ation with hepatitis B or C virus or cirrhosis, and carries a significantly better
prognosis.3 5

Clinical features

The presentation of HCC varies according to the size of the lesion(s). With
greater use of imaging techniques such as ultrasound, small lesions are increas-
ingly discovered incidentally.3 In many cases, the clinical manifestations are
masked by features of underlying cirrhosis or chronic hepatitis.5 Large tumours
may cause pressure eVects and presentation may be with ill-defined upper
abdominal pain, malaise, weight loss, fatigue and sometimes an awareness of an
abdominal mass or fullness. Jaundice, a result of compression of the common
bile duct, or occasionally tumour embolisation, and ascites may occur and sug-
gest advanced disease or co-existing cirrhosis (box 2). Other presentations
include the paraneoplastic syndrome, hypercalcaemia, hormonal imbalance,
gastrointestinal or oesophageal variceal bleeding and tumour-necrosis induced
fever.3 5

Hepatocellular carcinoma

x the most common primary liver
malignancy

x chronic hepatitis B/C infection and
cirrhosis are important predisposing
factors

Box 1
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Diagnosis

A focal liver lesion is usually first identified by ultrasound and further evaluation
is required in order to diVerentiate between benign and malignant tumours.
Clinical examination and liver function tests are simple first-line bases. Alkaline
phosphatase in particular may be raised, but this oVers little diagnostic
significance alone. Alpha-fetoprotein is produced by over 80% of HCCs and
may be of value if markedly elevated and combined with a low â-human chori-
onic gonadotropin (á-fetoprotein levels may also be raised in testicular teratoma,
benign liver disease, normal pregnancy and obstetric abnormalities). Carci-
noembryonic antigen levels are less often elevated and less specific; they are usu-
ally raised with colorectal liver metastases. Des-ã-carboxyprothrombin, a
prothrombin precursor resulting from failure to carboxylate glutamic acid resi-
dues, may be detected in the serum of 75–90% of HCC patients.8 Tumour
markers such as á-fetoprotein are, however, particularly helpful in monitoring
HCC activity after treatment and in screening cirrhotic patients at risk of devel-
oping HCC.

Further investigations employed vary worldwide, but imaging the lesion usu-
ally begins with ultrasound (if not already performed), which provides
information on the shape, echogenicity, growth pattern and vascular involvement
of the tumour.9 Computed tomography (CT) or magnetic resonance imaging
(MRI) is then used to evaluate the extent of HCC.10 The value of these modali-
ties may be increased by the use of contrast agents.11 Many combinations of pre-
cise technique and agent have been proposed; examples include CT following
intra-arterial injection of Lipiodol (a lipid derived from poppyseed oil contain-
ing iodine), which was shown in one study to detect a greater proportion of small
HCCs in 22 patients who were subsequently surgically treated (86% vs 70%
ultrasound, 65% CT, 62% MRI, 73% digital subtraction angiography;
p<0.05).12 Helical CT hepatic arteriography combined with CT performed dur-
ing arterial portography is another example and has been suggested to be diag-
nostically more accurate than several forms of MRI (spin-echo, phase-shift
gradient-recalled echo and triple-phasic dynamic GRE) in the pre-operative
detection of HCC in 37 patients with cirrhosis.13

MRI techniques have, however, produced favourable results in other studies.
Arterial-phase dynamic MRI has been reported to allow greater detection of
HCC than arterial-phase CT (but not for the delayed phase),14 and MRI during
arterial portography has been suggested in another study to have greater benefit
than CT during arterial portography, in terms of the ability to identify benign
lesions and pseudolesions.15 Despite numerous approaches which have been
proposed, no single investigation has been shown to be clearly superior and it
may be that MRI and CT scanning simply yield similar detection rates for
HCC.16

When aggressive treatment of HCC is considered and the diagnosis remains
uncertain, a percutaneous liver biopsy or fine needle aspirate under ultrasound
or CT guidance may aid diagnosis.4 In a study of 121 patients with suspected
HCC of 3 cm or less on ultrasound, 118 were finally diagnosed as HCC by per-
cutaneous biopsy, CT and angiography.17 Retrospective analysis of results
produced a correct diagnosis of HCC in 87.3% by histology, 55.1% by CT and
52.5% by angiography. When tumours of 1.5 cm or less were studied in these
patients, the correct diagnosis was obtained in 88.5%, 34.6% and 23.1%,
respectively. Based on these findings, it has been suggested that percutaneous
biopsy and histological examination may be the most reliable method of making
a definitive diagnosis of small HCC.

Histological confirmation of all primary liver tumours, however, is controver-
sial; risks of haemorrhage, inadequate sampling and needle track metastases ver-
sus false positive results of imaging alone make this a debatable issue. Jourdan
and Stubbs18 reported two patients with resectable liver tumours in whom per-
cutaneous biopsy resulted in needle track seeding. Subsequent hepatic resection
was not curative due to biopsy track tumour recurrence, and the authors suggest
that such percutaneous biopsy of potentially resectable tumours may not be
beneficial. The safety of the biopsy procedure may, however, be improved if the
length of interposing liver parenchymal track is not less than 1 cm, as shown in
a study of 139 liver biopsies in which two cases of bleeding after the procedure
occurred, both having interposing tracks of less than 1 cm.19

Finally, tumours are staged by CT or MRI to determine the extent of disease,
with the aid of laparoscopy if required.3 The severity of chronic liver disease
where appropriate is estimated using the Child-Pugh classification of groups A,
B or C, based on bilirubin and albumin levels, the presence of ascites and
encephalopathy and the state of nutrition.20

Figure 1 Hepatocellular carcinoma in left
liver lobe specimen cut vertically.
Reproduced with kind permission of the
Gordon Museum, Guy’s Hospital, London

Presentation

x varies according to the size of the
lesion

x small tumours often detected on
ultrasound performed for other
reasons

x large tumours may present with
ill-defined upper abdominal pain,
weight loss and non-specific malaise

x jaundice and ascites suggest advanced
disease or co-existing cirrhosis

Box 2

Hepatocellular carcinoma 5
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DIFFERENTIAL DIAGNOSIS

Radiological imaging of hepatic lesions has improved dramatically over the last
two decades, but the diVerential diagnosis of a liver nodule may still be diYcult.21

In particular, liver cell adenoma and focal nodular hyperplasia are benign lesions
which, although themselves rarely producing serious clinical consequences, may
do so when radiologically or histologically mistaken for HCC.22 Adenomatous
hyperplasia (AH) and atypical AH should be distinguished from well-
diVerentiated HCC,23 and poorly diVerentiated HCC from metastatic poorly
diVerentiated adenocarcinoma.21 Hepatic haemangioma, abscess, regenerative
nodular hyperplasia, focal fatty change, carcinoid tumour and metastases may
also resemble HCC.21 23–26

In order to address the diYculties encountered in diVerentiating between
HCC and other liver lesions, Motohashi et al performed histopathological and
morphometrical analyses on 208 cases of various hepatic diseases with the aid of
an image analyser.24 Six features suggestive of HCC were identified and are pre-
sented in box 3.

Natural course

The natural course of HCC is progressive tumour growth until it encroaches on
hepatic function, and spreads usually first to the lungs and then to other sites.5

All patterns of HCC have a tendency to invade blood vessels, producing exten-
sive intrahepatic metastases, and occasionally extension into the portal vein or
inferior vena cava may occur, spreading in extreme cases into the right atrium.

The prognosis has traditionally depended upon tumour stage and residual
hepatic function. Zhou et al27 analysed 1248 cases of HCC and reported that
discovery approach, stage, original ã-glutamyl transpeptidase, resection, radical
resection, tumour size, number and capsule all had highly significant eVects on
prognosis (all p<0.001); cirrhosis, HBsAg, local resection and tumour embolus
in the portal vein had a lower but still significant eVect (all p<0.05). This study
demonstrated, however, that age, sex, hepatitis and, surprisingly, diVerentiation
of primary HCC cells, had no significant eVect on prognosis (all p>0.05).

Median survival lengths have been reported as under 13 months, eg, 0.9–12.8
months for patients receiving no specific treatment6 and 3–6 months after the
onset of symptoms.7 In a retrospective study of 157 untreated patients, 18% of
whom had extrahepatic metastases at the time of diagnosis, the median survival
was 8.7 weeks.28 Common causes of death in these patients were upper gastro-
intestinal haemorrhage 34.1%, cancer-related causes (cachexia, HCC rupture,
metastatic disease) 31.8%, and hepatic failure 25.0%.

Amongst the dismal figures in survival rates, Kaczynski et al29 reported a case
of spontaneous regression of HCC. This tumour was found incidentally in a
73-year-old man during a laparotomy for evaluation of gastric retention, and
subsequent histological and immunohistological features were found to be com-
patible with a diagnosis of well-diVerentiated HCC. Despite no treatment being
given, he improved with no evidence of tumour on coeliac angiography at 15
months and by exploratory laparotomy at 3 years. The patient died 15 years after
the diagnosis of HCC with no evidence of tumour recurrence. It is not known
how this phenomenon occurred, but the authors suggest that, as the case was
found incidentally, spontaneous regression of HCC may not be as rare as
expected.

Treatment options

SURGICAL RESECTION

The aim of surgical resection is to remove the entire portal territory of the neo-
plastic segment(s) with a 1 cm clear margin, while preserving maximum liver
parenchyma to avoid hepatic failure. In non-cirrhotic HCC patients, greater
resection is tolerated as the capacity for liver regeneration is not compromised.3

Surgical resection appears to be the only potential curative treatment for pri-
mary HCC, associated with a significant prolongation of survival.3 30 31 Less than
20% of HCC patients are suitable for surgical resection, however, due to the
presence of cirrhosis, anatomically unresectable disease or extrahepatic and vas-
cular spread. Cirrhosis aVects postoperative survival in several debilitating ways
and remains the major determinant in postoperative survival32:
+ liver regeneration cannot occur in the cirrhotic remnant
+ recurrent HCC develops in the remnant
+ pre-operative clotting is abnormal in cirrhosis
+ the hepatic reserve is poor.3

The pre-operative Child-Pugh classification, hepatic reserve,33 and indocya-
nine green 15-minute retention rate34 may also correlate with postoperative

Morphological indicators of
HCC24

x nuclear shape factor of less than 0.93
x coeYcient of variance of nuclei of

more than 5%
x average width of trabecular cords

greater than three cells
x nucleocytoplasmic ratio increased to

more than 0.3
x cellular density of more than 40 liver

cells
x individual nuclear dimension larger

than 50 µm

Box 3
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prognosis. In non-cirrhotic HCC patients, partial hepatectomy is associated with
a 5-year survival of over 30%35 36 and as high as 68% in one study.37 In cirrhotic
HCC patients, operative mortality is higher and of those who survive the surgery,
a 5-year survival of 25–30% has been recorded.35

Wu et al38 suggested that the size of the tumour is also a significant determin-
ing factor in survival. In their study of 2051 cases, ‘small’ tumours of < 5 cm in
diameter had a post-resection 5-year survival of 79.8% and within this group,
those with ‘very small’ tumours of < 3 cm had 5-year survival rates of 85.3%.

HCC recurrence, however, has been reported as varying between 20% and
70%, with almost all relapses occurring within 2 years of surgery.37 Documented
complications associated with surgical resection include haemorrhage, bile leak-
age, stress ulceration complicated with bleeding, transient haemobilia, atelecta-
sis, and inflammatory changes in the right lung.39 Hospital mortality rates for
resection alone vary from 5 to 24%3; mortality is mainly due to hepatorenal or
cardiorespiratory failure, and also occasionally to myocardial infarction or
disseminated intravascular coagulation.39

LIVER TRANSPLANTATION

Management of HCC by transplantation remains a debatable issue due to
restricted availability of organ donors and a high rate of recurrence after liver
transplantation,30 thought to be due to circulating HCC cells implanting in
donor hepatic tissue.3 In addition to the standard investigations used in diagnos-
ing HCC, patients should undergo chest and abdominal CT scans to exclude
metastases or nodal disease.

Two subgroups of patients have been enrolled into liver transplant trials. In
one group are large and unresectable HCCs, in the other are small incidentally
discovered HCCs with concomitant cirrhosis. The variable expected prognoses
of these two groups even before transplantation have led to 3-year survival rates
ranging between 16% and 82%40 41 and 5-year survival figures between 19.6%
and 36%.42 43 Survival does not appear to be influenced by patient age or gender,
extent of HLA matching, rejection, immunosuppressive regimen or surgical
technique used.41 Recurrent HCC in the grafted liver, or lung/bone, may occur
in over 80% of the large and unresectable tumour group at 2 years but less so in
the small tumour group, where a less than 5% recurrence rate has been
reported.41 43 In addition, cytomegalovirus infection, acute rejection, atelectasis,
pleural eVusion, pneumonia, hepatic encephalopathy, invasive fungal infection
and neurological disease have all been observed after liver transplantation.30

Chronic liver rejection is also a major problem,22 as are intra- and post-operative
mortality rates which approach 10 to 20%.31 42

SURGICAL RESECTION VERSUS LIVER TRANSPLANTATION

Five-year survival rates for resection or transplantation alone have been reported
as being in the region of 30%, depending upon the presence of cirrhosis and/or
the tumour size. Although both resection and transplantation yield approxi-
mately the same results in terms of 5-year survival, it appears that transplanta-
tion achieves a better recurrence-free survival during the same time interval. In
a study by Gugenheim et al,44 34 patients underwent liver resection and 30
patients with cirrhosis had liver transplantation for HCC. The results showed a
5-year survival of 13% and 5-year recurrence of 92.6% after resection, with the
diameter of nodules a significant predictive factor in outcome. In the
transplanted group, 5-year survival was 32.6%, 5-year recurrence 40.9% and the
predictive factor for outcome this time was the number of nodules. From this,
two groups of patients were identified: those with large HCC (> 5 cm and/or
>three nodules) and those with small HCC (< 5 cm and < three nodules), and
the data were re-analysed. The study concluded that liver transplantation seems
to be the best treatment for small HCCs, mainly because of a lower recurrence
rate (11.1% vs 82.6%), but that both treatments had a high recurrence rate in
large HCCs (72.3% resection, 100% transplantation).

SYSTEMIC CHEMOTHERAPY

There have been few randomised controlled trials of systemic chemotherapy,
and as such, its use is limited to study groups. Many of these studies have
enrolled patients with poor prognostic factors (impaired liver function, ascites,
jaundice) and it is not altogether surprising that reported response rates are less
than 20%, with a median survival of 2–6 months.45–47

The first chemotherapeutic agent used was fluorouracil,45 48 which produced
response rates of 0–10% and a median survival of 3–5 months. Combination
with high-dose folinic acid did not show any improvement in outcome.49 Varia-
tions of regimen have been more promising, such as continuous infusion fluoro-
uracil with epirubicin and cisplatin.50 Doxorubicin has also been considered in

Hepatocellular carcinoma 7
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the management of HCC, and response rates of 3–32% have been reported.51 A
randomised controlled trial comparing doxorubicin with no treatment, however,
failed to observe a statistical diVerence in survival.52 Other agents employed
include epirubicin, mitoxantrone, mitomycin, platinum compounds, amsacrine,
vinblastine, fludarabine, zidovudine and doxifluridine. None of these agents,
either alone or in combination, have produced a significant improvement in sur-
vival. In addition, toxicity and multi-drug resistance have proven to be major
complications.

INTRA-ARTERIAL CHEMOTHERAPY

This technique delivers a chemotherapeutic agent through the hepatic artery
through a catheter inserted by laparotomy or angiography. The drug can be
given as a ‘one-shot treatment’,53 pump-driven continuous drip, or using a Port-
a-catheter for repeated long-term injection.54 Intra-arterial chemotherapy is
based on the principles that:
+ normal hepatic tissue is supplied by both the hepatic artery and portal vein,

whereas HCC tumours derive most of their blood supply from the hepatic
artery

+ a lower drug dose is required, lower toxicity produced and a higher concen-
tration of drug in tumour tissues achieved, compared with systemic
chemotherapy.55

Fluorouracil and anthracyclines have been used intra-arterially, the latter pro-
ducing response rates of up to 42%.56 When used in combination with floxurid-
ine, leucovorin and cisplatin, Patt et al57 reported a 64% response rate to the
anthracycline doxorubicin, but with significant toxicity (three related deaths).
Other drugs used include mitomycin, cisplatin and mitoxantrone which have
yielded 50%, 55% and 25% response rates, respectively.58–60 These studies may
not, however, reflect the potential role of intra-arterial chemotherapy in the
management of HCC, as two problems have been demonstrated:
+ patients selected for these studies are characterised by good performance sta-

tus, good liver function and the absence of metastases30

+ inadequate drug dosages, statistically inadequate patient numbers, and
diVerences in regimen have been employed.

TRANSCATHETER ARTERIAL CHEMOEMBOLISATION (TACE)
This technique combines intra-arterial chemotherapy with intermittent
occlusion of the hepatic artery by embolic material, in order to prolong the con-
tact time between drug and tumour, and to induce massive tumour necrosis by
ischaemia (figure 2). Normal liver tissue is permitted a degree of ‘ischaemic
escape’ via portal vein blood flow, thus main portal vein thrombosis is a
contraindication to TACE therapy, along with insuYcient liver reserve, severe
clotting abnormalities and significant arteriovenous shunting to the portal/
hepatic vein.30 The use of CO2 microbubble-enhanced sonographic angiography
may help reveal tumour vascularity before embarking upon treatment.61

The embolic material used is often gelatin foam powder or particles. Lipiodol
is now less commonly used. These compounds have been used alone in
transcatheter arterial embolisation, but the results are limited by tumour type,
size and extension. Most trials documented have combined these embolic mate-
rials with chemotherapeutic agents, but as there is no standard protocol, a large
number of combinations have been used. For example, Ryder et al62 studied the
eVect of doxorubicin and Lipiodol on 67 unresectable HCC patients, and
reported a >50% reduction in tumour size in 10 of 18 patients with small
tumours (< 4 cm); five of 49 patients with large or multifocal tumours also
showed a response to treatment. Survival ranged between 3 days and 4 years,
with a median survival of 36 weeks. This study concluded that TACE has prom-
ising eVects on small tumours but that large tumours show a poor response and
indeed a higher rate of complications.62

Despite encouraging figures for small tumours, several randomised trials have
shown no significant improvement in survival with TACE treatment; 1-year sur-
vival 24% TACE vs 31% no treatment,63 1-year survival 62% TACE vs 43.5%.64

In addition, the use of TACE is associated with fever, pain and vomiting in over
60% of patients.65 66 These complications are thought to be secondary to
stretching of the liver capsule, pancreatitis, gallbladder infarction, peptic ulcera-
tion and necrosis, and are known as the ‘post-embolisation syndrome’.
Fortunately this is a transient side-eVect and in most cases can be controlled by
dipyrone or hydrocortisone.30 Less common complications include hepatic fail-
ure, liver abscess, arteritis67 and ruptured HCC68 (box 4).

Figure 2 Chemoembolisation of a highly
vascular hepatocellular carcinoma supplied
by the right hepatic artery (note
Carey-Coon shunt in place). Courtesy of Dr
M O Downes, Kent & Canterbury Hospital

Treatment options

x surgical resection and liver
transplantation have both produced
5-year survival rates in the region of
30%

x liver transplantation may be more
eVective for small tumours

x TACE combines intra-arterial
chemotherapy with intermittent
occlusion of the hepatic artery by
embolic material and is increasingly
used in clinical practice

Box 4
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PERCUTANEOUS ETHANOL INJECTION (PEI)
The mechanism of action of PEI is thought to be a protein degenerative eVect
and a thrombotic eVect,45 69 which may induce between 70% and 100% coagu-
lation necrosis of tumour.70 Using local anaesthetic at the skin site, abdominal
wall and liver capsule, a 22-gauge Chiba needle is introduced percutaneously
into the liver tumour under ultrasound or other guidance system. Absolute alco-
hol (99.5%) is slowly injected, with frequent adjustment of the needle tip to
achieve distribution within the whole tumour. PEI can be repeated several times
a week according to tumour size and patient compliance. Contraindications to
its use are gross ascites, severe clotting abnormalities and obstructive jaundice.

Good survival rates following PEI have been achieved, such as 5-year figures of
44% in Child A patients (good liver function, no ascites/encephalopathy), 34% in
Child B patients (adequate liver function, mild ascites/encephalopathy),71 and
3-year figures of 63% in patients with single lesions and 31% in those with multi-
ple lesions.69 Box 5 contains suggested selection criteria for PEI derived from this
and similar studies.

The encouraging survival figures, however, have been derived from
uncontrolled studies. In a cohort of PEI (n=30) compared with surgical
resection (n=33), there was no diVerence in 1 to 4-year survival between the two
treatments and recurrence at 2 years was higher in the PEI group (66% vs
45%).72 Combination treatment with TACE and PEI may be of value73 but a
controlled trial is unlikely to be approved on ethical grounds of withholding sur-
gical treatment from those patients with tumours thought to be resectable.30

Complications associated with PEI include pain, fever and transient drunken-
ness. Haemorrhage, needle track seeding74 and hepatic failure are more serious
adverse eVects.75 Other agents used in local injection therapy include acetic acid,
demonstrated in one randomised controlled trial of 60 patients with tumours
smaller than 3 cm to have a higher survival rate when compared with PEI (92%
vs 63% at 2 years) and a lower recurrence rate (8% vs 37% at 2 years).76

CRYOTHERAPY

This form of HCC treatment involves freezing the tumour and a 1-cm margin of
healthy tissue77 using liquid nitrogen delivered by a vacuum-insulated cryoprobe,
inserted under ultrasound guidance or during a laparoscopy or laparotomy.
There are limited data available on the eYcacy of this therapy; Zhou and Tang78

reported a 37.9% 5-year survival in 191 treated patients and a 53.1% rate in 56
patients with tumours smaller than 5 cm in diameter. Follow-up treatment with
alcohol ablation after cryotherapy may be a useful adjunct in treating residual
tumour and controlling recurrences.79

The major complication associated with cryotherapy is damage to adjacent
structures, particularly to the portal and hepatic veins. Other reported adverse
eVects are temperature rise, liver failure, pleural eVusion and basal atelectasis.80

IMMUNOTHERAPY

Immunologically active agents are theoretically of use in HCC treatment, as
interferons are known to play a role in viral reproduction, ie, hepatitis B/C, and
as the activity of lymphokine-activated killer (LAK) cells is often reduced in
HCC patients.81 Immunotherapy has not, however, been demonstrated to
achieve any significant impact on patient survival and high incidences of intoler-
able complications have been reported. Agents studied include interferon-á
(IFN-á) alone82 and in combination with doxorubicin83 or fluorouracil.84 Other
studies have used IFN-ã, IFN-â, OK-432, LAK, interleukins, antibodies against
á-fetoprotein, ferritin or HCC-specific antigen and bifunctional antibodies, all
with no significant improvement in survival.

HORMONAL THERAPY

The use of hormonal agents, in particular tamoxifen, for the treatment of HCC
has been suggested. This is based on the observations that:
+ HCC tissues contain oestrogen and androgen receptors (although perhaps

not in a significantly greater proportion of HCC patients when compared with
normal or cirrhotic liver)30

+ there is a clear predominance of HCC in men
+ success with hormonal therapy has been achieved in other cancers.77

Reports on the eVectiveness of tamoxifen for HCC have, however, been con-
flicting; some studies demonstrate an increased survival85 in women in
particular,86 whereas others have shown no impact on survival87 and no enhanced
eVect in women.88 Other agents employed include flutamide,89 ketoconazole90

and buserelin,91 all with no significant impact on survival.

Selection criteria for PEI30

x tumour size less than 3 cm
x no severe hepatic dysfunction
x no more than three lesions
x Child A or B disease

Box 5
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OTHER SUGGESTED THERAPIES

Treatment of HCC with external radiotherapy,45 intra-arterial radiotherapy92 and
yttrium-9093 has been attempted with questionable eVectiveness. Proton therapy,
although costly, may be of use; Matsuzaki et al94 reported tumour reductions of
over 50% in the majority of their 35 patients, with minimal side-eVects. Retinoic
acid,95 flavinoid quercitin, octreotide96 and the herbal medicine Inchin-ko-to97

have been reported to have some activity in HCC. Thermotherapy, in which an
echo guide is used to insert a probe which destroys the tumour by microwave-
generated heat, has shown promising results in advanced cirrhosis and tumours
of up to 9 cm, with an overall survival of 60% at 5 years.98 Thermotherapy has
also been performed using laser-induced heat99 and radio-frequency
electrocautery100 but more studies are required to assess the benefit of these
treatment modalities. Finally, gene therapy is an alternative approach to HCC
treatment and although currently at the preclinical and experimental stage, it
may play a significant role in HCC treatment in the future.101 102

TREATMENT COMBINATIONS

A wide range of combinations of the treatment discussed have been considered.
In particular, adjuvant medical treatment pre- or post-surgical resection may be
of use but few studies have shown any real benefit. Pre-operative TACE remains
controversial; reportedly advantageous103 but only in patients with good hepatic
function.104 Postoperative TACE has been shown to produce a worse outcome105;
postoperative systemic or regional chemotherapy may be a more benenficial
option,35 45 producing a greater relapse-free survival.106

Prevention of HCC

Perhaps the most useful mechanisms to prevent HCC are prevention of hepati-
tis viral infections in the first place and limitation of known risk factors for cir-
rhosis, both strongly linked to the development of HCC. Universal
immunisation programmes against hepatitis B have proven to be eVective in
reducing hepatitis B carrier rates by more than 10-fold.107 Education regarding
hepatitis B/C infection amongst intravenous drug users should be promoted,108

as should safer sex globally.
It has been recommended that cirrhotic patients be regularly screened for liver

tumours.30 Such screening, usually using á-fetoprotein levels and ultrasound
imaging, is widely practised, although Sherman2 suggested that survival may not
be improved as the presence of cirrhosis may limit the number of patients who
can undergo resections, recurrences or second primary tumours are common,
and the presence of chronic liver disease means that survival is in any case
restricted.
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