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Abstract
The widespread use of imaging techniques has
led to an increased diagnosis of incidental liver
tumours. The differential diagnosis is extremely
broad since it may range from benign
asymptomatic lesions to malignant neoplasms.
The correct characterisation of a liver mass has
become a diagnostic challenge for most
clinicians. They can be divided in two major
categories; cystic lesions, usually benign with
excellent long-term outcome, and solid lesions,
in which malignancy should be excluded. A
particular population is those patients with
cirrhosis, who have high risk for hepatocellular
carcinoma development. Dynamic imaging
techniques have a pivotal role in the diagnostic
work-up of liver tumours, allowing a confident
diagnosis in most cases. If imaging is not
conclusive, a biopsy should be requested to
obtain a definitive diagnosis.

Introduction
A liver mass is defined as a focal solid or
cystic lesion that can be differentiated
from the surrounding liver parenchyma
by imaging techniques. The detection of
liver masses has dramatically increased in
recent years due to the widespread use of
imaging techniques for evaluation of the
abdomen.1 The differential diagnosis is
extremely broad since it may range from
benign asymptomatic lesions to malignant
neoplasms and, in most cases, the correct
characterisation of a liver mass poses a
diagnostic challenge for most clinicians.
The diagnosis of a focal liver lesion is
based on clinical background, imaging
findings and, in some cases, on patho-
logic analysis.2 An incidental lesion
detected by imaging in an asymptomatic
patient with no history of chronic liver
disease or known neoplasia is usually
benign, being simple cysts, haemangiomas
and focal nodular hyperplasia (FNH) the

most frequent entities. However, in a
patient with a known cancer of any
origin, metastases will be the most prob-
able diagnosis. Finally, a liver mass in a
patient with cirrhosis is most likely a
hepatocellular carcinoma (HCC).3–5 The
clinical background may also suggest a
diagnosis. Thus, a highly vascularised
mass in a healthy young woman on oral
contraceptives should raise the suspicion
of hepatocellular adenoma (HCA), and a
liver tumour in a patient with primary
sclerosing cholangitis should suggest the
presence of intrahepatic cholangiocarci-
noma (ICC). Imaging techniques show
whether the tumour has a liquid or solid
content. The vascularisation profile after
contrast administration may also suggest
its possible diagnosis. However, both
benign (FNH or HCA) and malignant
(HCC, ICC, carcinoid, metastases)
tumours may show arterial contrast
uptake. Contrast-enhanced ultrasound,6

dynamic CT, and dynamic MRI define
the vascular pattern and, together with
analysis of the nodule characteristics, may
strongly suggest the diagnosis.
Nevertheless, in a relevant number of
cases the final diagnosis will be estab-
lished solely by pathological analysis
obtained by biopsy.7

The following sections will separately
review the epidemiology, clinical presen-
tation, diagnosis and treatment of the
most frequent cystic and solid hepatic
lesions.

Cystic lesions
Cystic lesions comprise a wide group of
entities with different aetiologies, clinical
manifestations and outcomes. The major-
ity of cysts arise in patients with no
underlying liver disease, are incidentally
found on liver imaging, and have a
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benign course. The distinction among different cystic
lesions is particularly important as different lesions
have a different clinical significance and management.

Simple cyst
The real prevalence of simple cysts is unknown, but
recent series suggest that 18% of the general popula-
tion is affected by a simple cyst.8 In most cases, they
are solitary and small. If multiple, this should prompt
the suspicion of hepatic and/or renal polycystic
disease. Simple cysts are usually asymptomatic and
incidentally found by CT or ultrasound. Only some
large cysts may produce abdominal discomfort, and
anecdotally, they may cause jaundice, haemorrhage or
infection.9 Cysts contain a serous liquid, are covered
by a single-layer, cuboidal epithelium resembling
biliary epithelial cells, and do not communicate with
the biliary ducts.9 10 Diagnosis is easily established by
ultrasound demonstrating an anechoic lesion with
well defined thin walls, associated with strong poster-
ior wall echoes.11 Other imaging procedures have less
utility compared with ultrasound, and generally are
not required. Treatment, if any, should be symptom-
atic. Only complicated cysts may benefit from percu-
taneous sclerotherapy or surgical resection.12

Hydatid cyst
Hydatid disease, or echinococcosis, is a zoonosis
caused by cestodes belonging to the genus
Echinococcus (family Taeniidae). Hydatid disease is
most frequently caused by Echinococcus granulosus. It
can affect the liver, lung, central nervous system and
other organs.13 The clinical manifestations depend
upon the organ involved and viability of the cyst’s
contents. Usually, they are asymptomatic and inciden-
tally found on routine imaging or at biopsy.
Symptoms are related to expanding mass, pressure to
adjacent structures, infection and rupture of cyst con-
tents into surrounding body cavities. Diagnosis relies
on ultrasound and serology. Thicker walls with poten-
tial calcification, septa and split walls with floating
membranes differentiate hydatid from simple cysts.13

Differential diagnosis should be carried out with
biliary cystadenoma or cystadenocarcinoma. Serology
by ELISA is positive in 70% of cases and may remain
positive years after surgical removal. Treatment should
be based on the administration of mebendazole
or albendazole, alone or associated with surgical
resection.14 Cyst fluid spillage can occur during
surgery resulting in anaphylaxis and/or secondary
echinococcosis. Another therapeutic strategy is percu-
taneous treatment guided by ultrasound, known as
PAIR (Puncture, Aspiration, Installation of scolicidal
agent and Reaspiration), with promising results.15 16

Hepatic abscess
Pyogenic hepatic abscesses are usually produced by
bacteria from the gastrointestinal tract. Currently, the

most frequent cause of liver abscesses is biliary infec-
tion, followed by portal pyaemia secondary to gastro-
intestinal infections such as diverticulitis or
appendicitis. The clinical suspicion is based on the
presence of fever, malaise, anorexia, right upper quad-
rant pain and signs of systemic sepsis. CT is consid-
ered the most important modality; it confirms the
diagnosis by demonstrating one or more hypoattenu-
ated lesions with ill-defined margins that can present
rim enhancement, septa or gas, and may also detect
other intra-abdominal disorders that could be the
cause of the abscess. Blood cultures are positive in
50%–60% of cases. The basis of treatment relies on
complete drainage of pus and infected debris by per-
cutaneous or surgical procedures, initiation of
adequate antibiotic therapy, and resolution of the
underlying cause.17 A pyogenic abscess must be distin-
guished from amoebic hepatic abscess secondary to
infection by Entamoeba histolytica. This is uncom-
mon in developed countries, but may occur in travel-
lers to endemic areas. Clinical manifestations and
imaging techniques do not allow distinction from pyo-
genic abscess. Amoebic serology is highly sensitive and
specific in the differentiation between pyogenic and
amoebic hepatic abscess since this is positive in more
than 95% of cases. The best treatment is metronida-
zole, frequently associated with percutaneous
drainage.18

Cystic neoplasms
Some malignant lesions may present as complex cysts.
Mural nodularity, thick septa, thick tumour rim and
contrast enhancement are imaging findings suspicious
for malignancy. Biliary cystadenoma and cystadeno-
carcinoma are tumours that originate from biliary
epithelium and mainly affect women. They are
detected as multiloculated, large cystic lesions.
Cystoadenocarcinomas are usually well differentiated
adenocarcinomas, often with an intracystic papillary
component, and they are composed of malignant epi-
thelial cells. These tumours tend to grow slowly, and
the sole treatment option is surgical resection.
Primary papillary tumour of the bile duct is a rare
malignant tumour that distends the bile duct and
appears as a cystic mass with intraductal tumour
bulging into the lumen. Cystic liver metastases may
occur frequently from sarcoma, gastrointestinal
stromal tumour, melanoma, colon and ovarian cancer.
Other metastases may also cavitate, frequently as a
response to chemotherapy.

Solid lesions
Hepatic haemangioma
Haemangioma is the most frequent tumour of the liver,
with a prevalence of 3%–20%.1 19 20 Haemangiomas
are usually solitary and small, but can reach 20 cm in
diameter.1 20 Even then, most patients are asymptomatic
and diagnosis is incidental. They are most frequently
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detected in women between the ages of 30 and 50
(female:male rate, 3:1).20 The pathogenesis of haem-
angioma is not well understood; these lesions are consid-
ered congenital but there has been some suggestions that
they might be hormonally mediated.21 It is composed of
large vascular channels lined by mature, flattened, endo-
thelial cells, enclosed in a fibroblastic stroma. Their
course is benign, although they may grow slightly during
pregnancy or oestrogen treatment.1 21 Bleeding is
extremely infrequent and should suggest another diagno-
sis. Giant haemangiomas may become symptomatic in
the event of infarction or thrombosis. Exceptionally, a
haemangioma can lead to a rare complication known as
Kasabach–Merritt syndrome, characterised by thrombo-
cytopenia, consumptive coagulopathy and microangio-
pathic haemolytic anaemia. Ultrasound shows a well
defined hyperechogenic lesion, that after contrast admin-
istration, displays an initial peripheral globular-nodular
enhancement and is followed by a centripetal fill-in.6

MRI is the best technique to establish the diagnosis
(100% sensitivity, 95% specificity). The classic appear-
ance is that of hypointense lesion on T1-weighted
sequences, strongly hyperintense on T2-weighted
sequences, and a typical globular peripheral enhance-
ment with progressive hyperintense filling after contrast
administration (figure 1).22 23 Treatment should be
symptomatic.1 20

Focal nodular hyperplasia
FNH accounts for the second most frequent benign
tumour of the liver with an estimated prevalence of
2.5% in the general population. It is predominantly
diagnosed in women with a peak incidence between
30 and 50 years of age. In most cases it is solitary and
smaller than 5 cm, but it may be larger and multiple
in 20% of cases. Usually, this represents an incidental
finding in asymptomatic subjects. It is thought to rep-
resent a hyperplasic cell response to an aberrant dys-
trophic artery.1 24 It is composed by normal
hepatocytes arranged in nodules, and in the margins

of the nodule it presents prominent bile ductular reac-
tion.24 The presence of a central fibrotic scar contain-
ing the feeding artery is a characteristic finding,24 and
is used to establish the CT or MRI diagnosis in the
absence of biopsy. At molecular level, FNH is charac-
terised as a polyclonal lesion with activation of the
β-catenin pathway without β-catenin mutation.
Accordingly, staining for glutamine synthetase, a
target gene of β-catenin, is frequently positive in
typical FNH.24 On MRI, FNH is usually hypointense
or isointense on T1-weighted images, and slightly
hyperintense or isointense on T2-weighted images,
with a central scar hypointense on T1-weighted
images, and hyperintense on T2-weighted images.
Following contrast administration, FNH displays
intense, homogeneous enhancement in the arterial
phase sparing the central scar, whereas, it becomes
isointense to liver parenchyma in the portal venous
and delayed phases with enhancement of the central
scar25 (figure 1). The clinical evolution is uneventful
with no potentially severe complications. Thus, no
treatment is recommended.1 24

Hepatocellular adenoma
HCA is a very uncommon tumour (prevalence
0.001%) that is found more frequently in young
women. It is associated with oral contraceptives or
anabolic treatment, and with glycogen storage disease
types I and III. In most instances it is a solitary lesion,
but in up to 10%–20% of cases more than one
adenoma can be detected. In these patients, hepatic
adenomatosis due to a genetic abnormality has to be
considered.26 HCA is composed of normal hepato-
cytes without atypia, arranged in plates separated by
dilated sinusoids, in absence of portal spaces or biliary
ducts.1 Around 25% of patients with HCA report
mild abdominal pain. The most frequent complication
is necrosis and bleeding, leading to a severe hemoperi-
toneum. The risk of bleeding is increased with

Figure 1 MRI of focal nodular hyperplasia. (A) Axial T2-weighted image shows a large mass in the left hepatic lobe that is
isointense to the liver parenchyma with a hyperintense central scar. (B) The mass is slightly hypointense on unenhanced axial
T1-weighted image with the central scar being more hypointense. (C) On the gadolinium-enhanced T1-weighted image obtained
during the arterial phase the mass shows intense and homogeneous enhancement, except for the central scar.
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pregnancy, history of prolonged oral contraceptive
use, larger lesions and subcapsular location.
Molecular approaches have demonstrated that HCA

is a heterogeneous entity. Genotype classification of
HCA has allowed the identification of three subtypes:
HNF1A-mutated HCA (H-HCA) in 35% of cases,
β-catenin-mutated HCA (b-HCA) in 10%, and inflam-
matory HCA in 55%. The main molecular, clinical
and radiological characteristics are summarised in
table 1. Malignant transformation has been demon-
strated in a minority of patients (approximately
1%–5% of cases), and recent studies have suggested
that those HCAs with β-catenin activation have higher
risk for malignant degeneration.24 Regrettably, no
clinical or radiologic signs can predict preoperatively
the diagnosis of degenerated HCA.
Distinction between HCA and FNH may be difficult,

even with the most sensitive imaging techniques and
pathologic examination. HCA can show a variable signal
intensity related to tissue components. On T1-weighted
images lesions are frequently heterogeneous and may
appear homogeneously or heterogeneously hyperintense
on T2-weighted images. A peripheral rim corresponding
to a fibrous capsule may be seen. There is rapid contrast
uptake during the arterial phase, with the lesion remain-
ing isointense with respect to the liver tissue in delayed
sequences.27 MRI with liver-specific contrast agents,
such as gadoxetic acid, may help in the differential diag-
nosis since FNH appears iso-hyperintense in the hepato-
biliary phase while HCA is usually hypointense.28 In
some cases a biopsy is needed for its correct characterisa-
tion. However, despite the pathological analysis, the
differential diagnosis with FNH may be impossible in
some cases.

The decision regarding management of hepatic
adenomas depends on symptoms, size, number of
lesions and risk of bleeding, rupture and malignant
transformation. Some authors have suggested that
small lesions (<5 cm) can be managed conservatively
with repeated periodic imaging; oral contraceptives
and steroids should be discontinued. In adenomas that
enlarge despite discontinuation of oestrogens, as well
as those that are symptomatic, larger than 5 cm or
those diagnosed in men, resection should be consid-
ered. In those patients in whom surgery is contraindi-
cated, percutaneous ablation with radiofrequency may
be an effective option.29

Nodular regenerative hyperplasia
Nodular regenerative hyperplasia (NRH) of the liver
is a benign proliferative process in which normal
hepatic parenchyma is replaced by diffuse regener-
ation of hepatocytes with minimal associated fibro-
sis.30 Many aetiological factors have been associated
with the development of NRH, mostly through vascu-
lar damage. The pathogenesis of NRH is unknown; it
has been hypothesised that the main event leading to
NRH is sinusoidal portal venous hypertension caused
by thrombosis because of endothelial injury, hypercoa-
gulability or autoimmune injury. The resulting centro-
lobular hepatocyte atrophy produces a compensatory
proliferation of portal hepatocytes, which form regen-
erative nodules.31 Most patients with NRH are
asymptomatic; however, patients may present with
signs of portal hypertension. Imaging findings can be
subtle in the diffuse form with widespread nodularity
at ultrasound. In focal NRH, CT or MRI shows mul-
tiple hypervascular masses that may suggest metastases

Figure 2 Diagnostic algorithm for suspected hepatocellular carcinoma upon the detection of a liver nodule by ultrasound. HBV,
Hepatitis B virus; MDCT, multidetector CT; US, ultrasound. (Adapted with permission from Bruix and Sherman (3)).
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or HCC, although in a patient with long-standing
Budd–Chiari syndrome stability on follow-up, studies
should help in making the correct diagnosis.32 Biopsy
is required to make a definitive diagnosis of NRH.
Microscopically, the nodules are clustered around
portal triads, with the centre of the regenerative
nodules containing hypertrophied hepatocytes
arranged in plates. The peripheral cells are thin and
atrophic, associated with sinusoidal dilatation.
Prognosis reflects the development and progression of
portal hypertension. Treatment for NRH is directed at
treating the underlying medical condition and pre-
venting complications of portal hypertension.

Hepatic metastasis
Most malignant liver tumours are metastases from
cancers that originate in other organs, the most fre-
quent being lung, colon, stomach, pancreas, gallblad-
der, breast and ovaries.33 Metastatic involvement of
the liver usually implies a poor prognosis. Searching
for the primary tumour and biopsy confirmation is
justified if the patient may benefit from therapy, such
as surgery or systemic chemotherapy.33 Fine-needle
aspiration biopsy has an 85% diagnostic sensitivity
with more than 95% specificity. Serum biomarkers
may be useful in the follow-up of some tumours after
treatment. In the context of a focal liver lesion
without a known primary neoplasia, serum

biomarkers lack proper specificity, although in some
cases they can help in orienting the primary origin.
On CT or MRI, liver metastases are usually hypovas-
cular lesions and frequently show peripheral rim
enhancement, but some neoplasms may have a differ-
ent pattern. Contrast uptake in the arterial phase on
CT or MRI suggests neuroendocrine tumour, melan-
oma, sarcoma, hypernephroma, or thyroid neoplasia.9

Isotopic studies using labelled somatostatin analogues
can identify neuroendocrine tumours. Surgical resec-
tion of liver metastases may prolong survival in
patients with colorectal cancer,34 neuroendocrine
tumours,35 and some renal carcinomas, but for other
neoplasms the indication of surgery is still
controversial.

Hepatocellular carcinoma
HCC constitutes the sixth most common neoplasm in
the world, the third most frequent cause of cancer-
related death,36 and is currently considered the main
cause of death in cirrhotic patients.5 HCC usually
develops in the setting of chronic liver disease, and
cirrhosis represents the strongest predisposing factor.
There are significant geographic differences in HCC
incidence, reflecting the heterogeneous distribution of
its main etiologic factors. In Asia and sub-Saharan
Africa, where the incidence exceeds 20–30 cases/105

inhabitants, hepatitis B virus infection is the

Table 1 Molecular, clinical and radiological characteristics of HCA

Subtype
Mutated
gene Immuno-histochemistry Clinical features Radiological features

H-HCA (HNF1α
inactivated)

TCF1 LFABP −
Steatotic nodules
Microadenomas
Additional nodules

Homogeneous signal dropout on out-of-phase
chemical shift images

Iso or slight hypersignal on T2W images
Moderate arterial enhancement
No persistent enhancement in venous phases

b-HCA (β-catenin
activated)

CTNNB1 β-catenin + Risk of malignant
transformation No signal dropout on out-of-phase chemical shift

sequences
Strong arterial enhancement
Delayed phase: persistent enhancement versus

washout

GS +

IHCA* (inflammatory) IL6ST SAA +
Inflammatory infiltrate No signal dropout on out-of-phase chemical shift

sequences
CRP +

Sinusoidal dilation
Obesity
Steatosis (non-tumoral

liver)
Peliosis

Marked hypersignal on T2W images (stronger in
outer part of the lesions)

Strong arterial enhancement
Persistent enhancement in venous phases

Unclassified HCA – – – –

*Around 10% of IHCA present β-catenin activation (b-IHCA).
CRP, C-reactive protein; CTNNB1, catenin β-1; GS, glutamine synthetase; HCA, hepatocellular adenoma; HNF1α, hepatocyte nuclear factor 1α; IHCA,
inflammatory HCA; IL6ST, interleukin 6 signal transducer; LFABP, liver fatty acid binding protein; SAA, serum amyloid A; TCF1, transcription factor 1.
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predominant risk factor, and the risk is increased by
ingestion of aflatoxin B1-contaminated food. By con-
trast, in developed countries with low HCC incidence,
hepatitis C virus (HCV) or alcohol-related cirrhosis
are the most frequent predisposing factors.37

Surveillance is aimed for decreasing the HCC-related
mortality, and the majority of scientific societies agree
that it is indicated in those patients at high risk of
HCC development, and should rely on abdominal
ultrasound every 6 months.3 4 38 Once a nodule is
detected, a recall strategy should be immediately
implemented since the likelihood of this being a HCC
is very high. In cirrhotic patients, the HCC confirm-
ation can be established by imaging in nodules larger
than 1 cm (figure 2).3 These non-invasive criteria are
based on the finding by dynamic imaging techniques
of a specific vascular profile characterised by intense
and homogeneous contrast uptake in arterial phase
followed by contrast washout in venous phases
(figure 3). When this specific vascular pattern is not
found, or the nodule arises in a healthy liver, a biopsy
should be requested. Several groups have

prospectively validated the near-absolute specificity of
these non-invasive criteria, but the sensitivity for
nodules <2 cm is around 50%, so nearly half of these
small nodules need pathological confirmation.39–41

However, the biopsy of these nodules is also
associated to a non-negligible false negative rate.
Consequently, a negative result does not confidently
discard the HCC diagnosis, and a new biopsy, or close
follow-up, is recommended.3 Nodules smaller than
1 cm are usually benign, and their small size hampers
its correct characterisation, so the best strategy is to
closely monitor them for discarding growth that could
suggest a malignant nature.
Prognosis of HCC depends not only on tumour

stage, but also on the degree of liver function impair-
ment and the general health status.42 Several staging
systems have been proposed during the last decade.
Among them, the Barcelona-Clinic-Liver-Cancer
(BCLC) system has been externally validated in the
USA, Europe and Asia as the only one that links prog-
nosis assessment and treatment indication, and it is
the recommended staging system in the USA3 and

Figure 3 MRI appearance of typical hepatocellular carcinoma. (A) Axial T2-weighted image shows a well defined, slightly
hyperintense nodule in segment VI of the right hepatic lobe. (B) The nodule is slightly hypointense on unenhanced axial T1-weighted
image. (C) The nodule shows intense and homogeneous contrast uptake on the gadolinium-enhanced T1-weighted image obtained
during the arterial phase (wash-in). (D) On the portal phase the lesion is hypointense (wash-out).
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Europe.4 The BCLC staging system considers the
tumour stage (size, number of nodules, presence of
vascular invasion and extrahepatic spread), liver func-
tion (Child–Pugh score and presence of portal hyper-
tension) and general health (ECOG Performance
Status), and stratifies patients into five major categor-
ies, each with a different treatment (figure 4).5 43 The
very early stage (Stage 0) corresponds to patients with
preserved liver function without clinically relevant
portal hypertension, and a solitary tumour ≤2 cm,
well differentiated, and theoretically with minor
ability to disseminate. Ablation may be considered the
first option, and resection could be reserved for those
patients who are potential candidates for liver trans-
plantation, or those in whom ablation fails. With
these potential curative therapies, the 5-year survival
rate may be greater than 80%.43 Early stage (Stage A)
HCC corresponds to patients with preserved liver
function, no cancer-related symptoms, and single
tumours or with up to three nodules ≤3 cm. These
patients are suitable for potential curative treatment
(resection, liver transplantation or percutaneous abla-
tion), and the expected 5-year survival after treatment
is 50%–70%. The optimal candidates for resection are
those with solitary tumours in whom significant
portal hypertension or hyperbilirubinemia have been
discarded.44 45 Liver transplantation is the preferred
approach for patients with impaired liver function in
whom resection does not offer an optimal long-term
outcome. The best results are obtained with the Milan
criteria (single tumour <5 cm or up to three nodules
smaller that 3 cm).46 Finally, percutaneous ablation by
ethanol injection or, preferably if technically feasible,
by radiofrequency47 48 should be considered in

patients at stage 0 or A who are not eligible for
surgery, or as a bridge during the waiting period.3 4

Intermediate stage (Stage B) patients are still asymp-
tomatic with large or multifocal HCC exceeding the
criteria for applying curative therapies, with neither
vascular invasion nor extrahepatic spread. The only
option that up to now has shown survival benefit is
transarterial chemoembolisation.49 This requires
selective catheterisation of the hepatic artery feeding
the tumour, with injection of a chemotherapeutic
agent associated with an embolising agent. The pro-
cedure is well tolerated, achieves tumour necrosis in
more than 50% of the patients, and in well-selected
candidates using a state-of-the-art technique, the
median survival surpasses 4 years.50 A novel thera-
peutic approach is the use of internal radiotherapy
through the endovascular injection of microspheres
charged with Yttrium-90. Cohort studies coming from
the USA51 and Europe52 have shown promising
results, but further prospective clinical trials are
needed to confirm the potential benefit of this
approach. The advanced stage (Stage C) denotes
patients with large/multifocal tumours and vascular
involvement, extrahepatic spread or physical impair-
ment. The expected median survival without treat-
ment is 4–8 months, and until recently, therapies
were not available. The improvements in the knowl-
edge of the molecular pathogenesis of cancer have
allowed the development of agents that act by block-
ing the altered pathways. Active research is currently
ongoing and until now, the only agent that has
demonstrated survival benefit in randomised, placebo-
controlled trials is sorafenib.53 54 Finally, patients with
terminal stage (Stage D) have a very poor physical

Figure 4 The Barcelona Clinic Liver Cancer staging and treatment strategy. LT, liver transplantation; PS, performance status.
(Adapted with permission from Forner et al 5 BSC, best supportive care).
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status and/or major tumour burden, and should
receive symptomatic treatment. HCC patients with
Child–Pugh grade C who are not candidates for liver
transplantation belong to this group, and do not
benefit from antitumoral treatment, as outcome is
poor due to liver function impairment.5

Fibrolamellar carcinoma
Fibrolamellar carcinoma is an uncommon variant of
HCC (1%–9%), frequent in Western countries, and
most prevalent in young patients with no association
with underlying chronic liver disease. Typically, it
appears as a large, single, well defined but
non-encapsulated intrahepatic mass with prominent
fibrous septa connected to a fibrotic, frequently calci-
fied, central scar. The diagnosis is usually done late,
when the patients refer symptoms related to mass-
effect and constitutional syndrome. The α-fetoprotein
level is normal in more than 90% of patients.
Diagnosis and staging are based on CT and/or MRI,55

but percutaneous core biopsy may be needed in cases
with atypical imaging features. Fibrolamellar HCC
tends to be slow-growing and frequently resectable
with better prognosis than those with classic HCC.56

Aggressive surgical resection or liver transplantation
is feasible in around 80%, with a 5-year survival rate
of 75%.57

Intrahepatic cholangiocarcinoma
ICC is an adenocarcinoma that originates from intra-
hepatic biliary epithelial cells. ICC is less common
than extrahepatic ductal cholangiocarcinoma, and
usually appears as a focal mass-forming lesion. Several
risk factors for ICC development have been suggested.
The most well known are primary sclerosing cholan-
gitis, hepatobiliary flukes, hepatolithiasis and biliary
malformations. In addition, cirrhosis, mainly second-
ary to chronic infection with HCV, associated with
alcohol use and metabolic syndrome, have been recog-
nised as important risk factors for ICC development,
and this association has been speculated as the cause
of the increasing incidence of ICC in recent
years.58 59 Diagnosis could be suggested by dynamic
imaging techniques. The typical radiological appear-
ance is a lesion with progressive contrast uptake along
the different phases, associated with a central scar,
vascular encasement and capsule retraction. Dilatation
of peripheral bile ducts is often seen.60 61 ICC
can display a vascular profile indistinguishable from
HCC by contrast-enhanced ultrasound (CEUS),62 63

and for that reason, CEUS is not further recom-
mended for non-invasive HCC diagnosis in patients
with cirrhosis.3 4 The tumour becomes symptomatic
upon reaching a large size, and the best therapeutic
option is surgical resection, which is an option in only
a minority of patients who may then have a 3-year
survival rate of 40%–60%.64 65 Liver transplantation
has poor results and is not recommended.59 In those

locally advanced or metastatic cholangiocarcinoma,
systemic chemotherapy with cisplatin plus gemcitabine
is associated with survival benefit.66

Angiosarcoma
This is the most common primary sarcoma of the
liver.67 The peak incidence is during the sixth and
seventh decades of life and appears more frequently
in men (male:female ratio 3:1). It originates from the
endothelial cells of the sinusoidal lining. The tumour
cells infiltrate the sinusoids, hepatic and portal veins,
and finally substitute the hepatic parenchyma.
Angiosarcoma has been associated with Thorotrast,
vinyl chloride and arsenic exposure.67 Symptoms may
mimic those of chronic liver disease, but in 15% of
patients, angiosarcoma is diagnosed because of acute
hemoperitoneum due to tumour rupture. Dynamic
CT or MRI shows gradual contrast enhancement and
homogeneity in the late phase. MRI shows that the
tumour may be hypointense on T1-weighted imaging
and hyperintense on T2-weighted imaging, features
that may resemble a haemangioma.9 Liver biopsy
establishes the diagnosis. Diagnosis is usually made at
an advanced stage when surgery is not feasible, and
prognosis is dismal with an expected survival of less
than 6 months.67

Hepatic epithelioid hemangioendothelioma
Epithelioid hemangioendothelioma (EHE) is a rare,
low-grade malignant tumour of vascular origin that
may arise from liver, lung, soft tissue or bone in
adults. EHE is more common in women. It originates
from endothelial cells and, histologically, the tumour
comprises small groups of tumour cells surrounded by
a distinctive and abundant sclerotic stroma. In contrast
with haemangiosarcoma, the hepatic acinar landmarks
are preserved.68 Its pathogenesis is unknown; symp-
toms are non-specific, and the evolution is unpredict-
able. It can remain stable for years and then progress
in a very aggressive manner. On imaging studies, EHE
appears as multiple, peripheral, nodular lesions and
large masses, mimicking metastatic disease.68 The
diagnosis can only be done by pathological assessment
demonstrating positive immunostaining for factor
VIII-related antigen, CD31 and CD34. The treatment
algorithm of EHE is far from standardised. The role
of liver transplantation is questioned in view of the
documented spontaneous, long-term survivals, the
high incidence of extrahepatic disease (up to 45%),
the lack of predictive clinical or histological criteria
and, finally, the high incidence (up to 33%) of recur-
rent allograft disease.69 Transplantation is usually
delayed until there is evidence of unequivocal tumour
progression.70

Summary
The correct characterisation of a liver mass has
become a diagnostic challenge for most clinicians. The
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diagnosis of a focal liver lesion is based on clinical
background and imaging findings, but in some cases, a
biopsy should be requested. In the case of cystic
lesions, ultrasound is sufficient in most cases for diag-
nosing a simple cyst. If the lesion is not typical, clin-
ical characteristics, hydatid and amoebic serology,
and CT or MRI will allow the differential diagnosis
between a simple cyst, hepatic and/or renal polycystic
disease, hydatid cyst, pyogenic abscess and amoebic
abscess. The differentiation between cystoadenoma
and cystoadenocarcinoma is difficult and, if suspected,
usually requires pathological assessment. Contrarily, in
the case of a solid lesion, the differential diagnosis is
very broad since it may range from benign asymptom-
atic lesions to malignant neoplasms. The clinical back-
ground will be extremely helpful. In healthy patients,
haemangioma is the most prevalent lesion, which can
be easily diagnosed by ultrasound and MRI. If the
patient is a young woman with the antecedent of oral
contraceptive use, it will be necessary to rule out
FNH and HCA, since the prognosis and treatment
differ significantly. If the nature of the lesion is still
equivocal despite imaging and percutaneous biopsy,
surgical resection should be recommended. In patients
affected with a chronic liver disease, the most frequent
diagnosis is, by far, HCC. There is a well established
and prospectively validated diagnostic algorithm sum-
marised in figure 2. The diagnosis of HCC in cirrho-
tics relies, in most cases, on the finding of a specific
vascular profile on dynamic imaging techniques.
Remarkably, there are other malignancies, such as
ICC, that should be discarded, since the treatment
and prognosis differ from HCC. Finally, a solid lesion
in a patient with a known neoplasia is usually a liver
metastasis. In this scenario, imaging and tumour
markers are usually diagnostic, but in some doubtful
cases, a biopsy should be requested.
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