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Abstract
Hepatocellular carcinoma is a tumor with a high incidence and high mortality. These data justify 
screening programs to enable curative treatments to improve survival rates. Screening the 
population at risk (mainly patients with cirrhosis of the liver) should include ultrasonographic 
examination twice yearly. Given the vascular characteristics of hepatocellular carcinoma, it can 
be detected using dynamic techniques (contrast-enhanced ultrasonography, CT, and MRI). In 
cases in which the enhancement pattern is not characteristic, these techniques should be 
complemented with lesion biopsy.
Once hepatocellular carcinoma is diagnosed, the tumor is staged, and together with the clinical 
condition of the patient, the stage will determine the most appropriate treatment strategy in 
each case.
© 2009 SERAM. Published by Elsevier España, S.L. All rights reserved.
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Carcinoma hepatocelular: diagnóstico, estadifi cación y estrategia terapéutica

Resumen
El carcinoma hepatocelular es un tumor de elevada incidencia y alta mortalidad. Estos datos 
justifi can los programas de detección precoz para poder aplicar los tratamientos considerados 
curativos, lo que implicará una mayor supervivencia. La detección precoz debe realizarse 
mediante ecografía semestral en la población con riesgo de padecer este tipo de tumor, 
fundamentalmente en pacientes con cirrosis hepática. Debido a sus características vasculares, 
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Epidemiology

Hepatocellular carcinoma (HCC) is the most common 
primary liver cancer, and a gradual increase in its incidence 
has been reported in industrialized countries in recent 
years.1 It is currently the sixth most common cancer, with 
more than one half million cases per year, the third leading 
cause of death by cancer, 2 and the main cause of death 
in cirrhotic patients. 3 Its distribution worldwide is 
heterogeneous and closely related to the presence of 
different risk factors that are associated with its 
development. The incidence is the highest in sub-Saharan 
Africa and Southeast Asia, where infection with the hepatitis 
B virus (HBV) is endemic and the incidence exceeds 
15 cases/100,000 inhabitants/year. Spain presents an 
intermediate incidence of 5-10 cases/100,000 inhabitants/
year, and the most common associated risk factors are 
chronic infection with the hepatitis C virus (HCV) and 
alcoholism.4,5 The development of HCC is mainly observed in 
the presence of chronic liver disease, and the highest risk 
(3-7 % annually) occurs when the patient develops cirrhosis. 4,5

Effective prevention of death from HCC can be achieved by 
preventing the acquisition of risk factors (primary 
prevention). The best example is the drastic fall in the 
inc idence of  HCC in  Taiwan after  the universal 
implementation of the HBV vaccine. 6

Unfortunately, once liver cirrhosis has developed, the risk 
for HCC remains, despite a sustained viral response after 
treatment.7 The only effective method of decreasing the 
mortality associated with HCC is to diagnose the disease 
early by implementing surveillance programs. 8,9

Surveillance for early HCC detection

To be effective and impact on survival, before the 
implementation of a surveillance program the population at 
risk must be identified, and the types of diagnostic 
examinations to be used as well as the time intervals 
between tests should be planned.

1. The population at risk: the criteria used for identifying 
candidates for a surveillance program corresponds to the 
known risk for tumor development. In that regard, 
surveillance is recommended in patients with liver cirrhosis 
of any etiology (i.e., viral, alcohol abuse, hemochromatosis, 
or autoimmune) who would be candidates for treatment in 
case of HCC detection. 8,9 In patients with advanced/
decompensated cirrhosis (Child-Pugh C state), monitoring is 

only recommended in cases where the patient is a candidate 
for liver transplantation. The aim in those patients is to rule 
out the possibility of advanced HCC, which could 
contraindicate a transplantation, or to detect the 
development of HCC that could give priority the patient in 
the waiting list. Patients with cirrhosis from hepatitis B or C 
who have been successfully treated by antiviral treatment 
must be included on the surveillance program because 
cirrhosis and the risk of developing HCC can persist. 7

Other candidates at high risk for HCC development are 
those patients with chronic hepatitis from HBV who has a 
high replication rate, or familiar history of HCC, or those 
patients with HIV coinfection. Finally, no data exist regarding 
the usefulness of surveillance in patients with nonalcoholic 
steatohepatitis because the natural history of the disease 
and the real incidence of HCC are not fully understood. 8

2. Screening techniques: the screening examination for 
early detection during the asymptomatic phase of HCC 
should be performed using a low-cost technique that has an 
acceptable sensitivity, is easily repeatable, is widely 
available, and without associated risks. These criteria allow 
implementing a surveillance program with an adequate cost 
for the expected gain of life expectancy and an a good 
acceptance for the target population. Briefly, the tests 
availables can be divided into two groups: 1) serological 
(tumor markers) and 2) imaging techniques.

1) Serological tests: One of the most frequently used tumor 
markers for HCC surveillance is alpha-fetoprotein (AFP), 
generally used associated with ultrasounds. The plasma 
level of this marker is proportional to the size and 
evolutionary stage of the tumor. Accordingly, only 10 % of 
patients with a tumor smaller than 5 cm present plasma 
levels that are above 100 ng/ml, which limits the use of 
AFP in the early detection of the disease. In several 
studies, AFP has shown a low diagnostic accuracy, 10-12 so 
its use as a surveillance method is not currently 
recommended.8,13,14 Other serological markers, such as 
glycosylated AFP, des-gamma carboxyprothrombin, and 
glypican-3, have not shown to be useful and precise tools 
for diagnosis of HCC, and their use for surveillance 
purposes are discouraged. 12,15-17

2) Imaging techniques: The available imaging techniques 
that are utilized in follow-up examinations are 
ultrasound, computerized tomography (CT), and 
magnetic resonance imaging (MRI). CTs that are 
performed every few months over a long period of time 
can cause elevated radiation levels in patients and are 

actualmente se puede realizar el diagnóstico de carcinoma hepatocelular por técnicas de 
imagen dinámicas (ecografía con contraste/TC/RM). En caso que el patrón de captación no sea 
característico en estas técnicas de imagen debe efectuarse una biopsia de la lesión.
Una vez diagnosticado, se realiza la estadifi cación del tumor, lo que junto al estado clínico del 
paciente, determinará la estrategia terapéutica más adecuada en cada caso.
© 2009 SERAM. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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expensive and not cost-effective. 18 MRI has a greater 
sensitivity and specifi city in the diagnosis of smaller HCC 
tumors, but due to its cost and availability, it should be 
reserved only for diagnostic confirmation and staging 
once the lesion has already been detected by ultrasound. 
Ultrasound is the least invasive technique, and it can be 
repeated periodically with no risk to the patient. It also 
has high sensitivity (60-80 %) and specifi city (45-96 %) in 
the diagnosis of HCC if state-of-the-art ultrasound 
equipment is used and the physicien performing the 
examination have experience. 19 Therefore, ultrasound is 
the screening technique of choice. In early cirrhosis or 
chronic hepatitis, a well-defi ned nodule would be easily 
as echogenicity will be different from the rest of the 
parenchyma. However, in liver with advanced cirrhosis, 
multinodularity caused by regenerative nodules are 
common, so a new nodule could go unnoticed.
The fundamental aim of surveillance programs is to 
identify HCC in its initial phase, preferably when the 
lesion is less than 2 cm in size, because at this size the 
lesion is most likely localized and has not produced 
vascular invasion. 20 In this initial phase, the patient may 
be cured if treated.

The effectiveness of surveillance programs for early HCC 
detection has been evaluated by a randomized 
prospective study that included patients with chronic 
HBV infection. The patients were randomly assigned to a 
surveillance group (ultrasound and AFP every six months) 
or a control group. An increase in the survival rate was 
demonstrated in the patients included in the surveillance 
group compared to patients who did not have such 
follow-up studies. 21 Furthermore, several cost-
effectiveness studies have confirmed the benefit of 
performing follow-up studies with abdominal ultrasound 
every six months. 22-27 Thus, ultrasound is currently 
accepted as the technique to be used in the follow-up 
study of patients at risk for HCC. 8,9

During its initial phase, HCC is generally single-nodular, 
although approximately 20 % of cases can be multinodular 
due to the simultaneous appearance of several tumor 
foci. Small tumors are predominantly hypoechoic, but 
the presence of fat makes them hyperechogenic in some 
cases (fi g. 1A and B).
The differential diagnosis of small nodules detected 
during follow-up examinations must be established with 
benign lesions: angiomas, hamartomas, regenerative 

Figure 1 Different patterns of the HCC ultrasound. A) A small hypoechoic nodule that is 13 mm in size in the right hepatic lobe 
(cursors). B) Echogenic nodule 1.7 cm in size (arrow). C) A heterogeneous nodule that is 3.7 cm in size, with a hypoechoic halo, in 
the dome of the right lobe (cursors). D) Extensive portal thrombosis that translates to vascular tumoral invasion in a patient with
multinodular HCC (arrows).
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nodules, and low-grade dysplasia. The malignant lesions 
that can be found in a patient with liver cirrhosis are 
primarily HCC, but metastases and peripheral 
cholangiocarcinomas (PCC) can also be found. The 
appearance of B lymphomas that are associated with the 
hepatitis B and C viruses is uncommon, but multiple 
small hypoechoic can suggest such diagnosis. 28

HCC is defi ned by tumor size and aggressiveness. Whereas 
tumors in the initial phase, which are rarely recognized 
by imaging techniques, are generally cell clusters without 
a capsule, tumors of a greater size can have imprecise 
borders or a well-defined halo. Those with imprecise 
borders are generally more aggressive and infi ltrative 
tumors, while those with a pseudocapsule resulting from 
compression by the tumor of the neighboring tissue are 
expansive tumors that are associated with a better 
prognosis when they stay within the capsule. However, 
when the tumor is small (< 2 cm), the halo correspond to 
the peripheral arterial circulation.
Large tumors are generally heterogeneous because they 
present interior septae and zones that have different 
grades of necrosis, vascularization, and fi brosis. They 
can persist as a single encapsulated lesion (fi g. 1C), but 
in more advanced phases, multiple lesions with 
semi-precise limits and with vascular invasion are 
apparent.29 HCC can invade the hepatic and/or portal 
veins and produce an increase in the size of the vessel, 
which results in a solid appearance and arterial 
vascularization in the interior of the tumoral thrombus 
(fi g. 1D).

3. The interval between tests: the ideal interval between 
each test is unknown. This interval is determined by the 
rate of tumor growth. The duplication time of HCC is not 
well established; however, some studies indicate that it is 
approximately two to four months. 30,31 Several studies have 
been performed to determine the ideal frequency of tests 
in terms of cost/effectiveness; Explorations every 3 months 
detected more nodules than every 6 months but have not 
impact on early detection and survival since most of these 
nodules were benign. 32 Annual ultrasounds did not provide 
worse results than did scans performed every six months, 
although more evolved lesions were occasionally found in 
the yearly ultrasounds. 33 Multiple scientifi c societies have 
recommended an interval for tests of six months. 8,9,34

In summary, the experts’ recommendations are the 
following:

• Patients who are at risk for HCC should be monitored by 
ultrasound every six months.

• AFP should not be used as a marker for surveillance 
purposes.

Diagnosis of HCC

When a hepatic nodule is detected during an screening US, 
a conclusive diagnosis should be obtained. Prior to 2000, the 
diagnostic confi rmation of HCC was performed through an 
anatomopathological study. The risks and limitations of fi ne 
needle aspiration biopsies (FNAB) of the liver have led to a 
search for alternative diagnostic methods. The EASL 

(European Association for the Study of the Liver) defi ned in 
2000 the fi rst non-invasive diagnostic criteria that allowed a 
conclusive diagnosis of HCC in cirrhotic patients without the 
need for cytohistological confi rmation in nodules larger than 
2 cm. 34 In 2005, the non-invasive diagnostic criteria were 
revised by the AASLD (American Association for the Study of 
Liver Diseases) and the redefi ned criteria were published in 
clinical practice guidelines for HCC management, 8 and they 
have been accepted by the EASL and a group of experts from 
national scientific societies that are implicated in the 
management of HCC. 9 These criteria are based on the 
detection of the characteristic vascular pattern defi ned by 
the homogenous uptake of contrast in the arterial phase 
followed by a contrast washout in the venous phase.

With the aim of optimizing the diagnostic strategy, the 
AASLD guidelines suggest a diagnostic algorithm that is 
summarized in fi gure 2, which is based on the performance 
of dynamic imaging techniques (contrast-enhanced US, 
multiphase CT, and dynamic MRI). The sequence of tests is 
determined by the size of the nodule being studied:

1. Lesion > 2 cm in diameter: a conclusive diagnosis of HCC 
can be established if the nodule displays the vascular 
pattern characteristic of HCC by one dynamic imaging 
technique (fi g. 3). Otherwise, a biopsy is recommended.

2. Lesion 1-2 cm in diameter: to avoid controversial 
readings, the characteristic vascular pattern must be 
demonstrated by two imaging techniques (fig. 4). 
Otherwise, a biopsy should be performed.

3. Lesions < 1 cm: in the majority of cases, these lesions 
are benign that do not grow or disappear during follow-up 
examinations. Furthermore, their correct characterization 
by imaging techniques or biopsies is, in many instances, 
imposs ib le.  Therefore,  upon detect ion of  an 
infracentrimetric nodule, close follow-up by ultrasound 
every 3-4 months is recommended. If there has been no 
growth over a period of up to 2 years, one can revert to 
routine surveillance. If growth is observed, the fl ow chart 
will be followed according to the new size of the tumor.

Interestingly, a small percentage of HCC nodules that are 
smaller than 2 cm are hypovascular in the arterial phase of 
dynamic imaging studies, probably because of insuffi cient 
development of the arterial network of newly formed blood 
vessels.20 Therefore, non-invasive diagnostic criteria can 
only diagnose HCC that has undergone complete 
neoangiogenesis, which does not occur often in lesions that 
are smaller than 2 cm. Thus, biopsies play an important role 
in the early diagnosis of HCC.

Biopsies of hepatic nodules are usually performed using 
ultrasound guidance. Punctures can be performed with 
either fi ne needle aspiration (FNA) or with a cutting needle. 
The choice depends on the preferences of the pathologist. 
The caliber of the needle used varies between 18-20 G. 
Unfortunately, the diagnostic performance of biopsy for the 
early detection of HCC is low. First, in some cases, the 
puncture cannot be performed due to the location of the 
nodule, the presence of ascites, or severe coagulation 
disorders. Furthermore, biopsies of smaller nodules (< 2 cm) 
are associated with a level of false negatives of up to 30 % 
according to some studies due to sampling errors or 
diffi culties for distinguishing well-differentiated HCC from 
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Figure 3 A 30-mm HCC in the right hepatic lobe with a characteristic vascular pattern on a dynamic MRI study. A) In the arterial 
phase, the lesion is intensely enhanced in relation to the neighboring liver. B) In the portal phase, the nodule washes its contrast
more quickly than does the surrounding liver.

Figure 2 Diagnostic strategy after the detection of a liver nodule in a screening ultrasound in patients with cirrhosis. Reproduction 
adapted from Bruix and Sherman. 8
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other premalignant lesions (for example, dysplastic 
nodules). 10,35,36 The use of immunohistochemical 
techniques37,38 or molecular techniques 39 has been proposed 
with the aim of improving the diagnostic performance of 
biopsies; however, the utility of these proposed methods 
should be validated in clinical practice. Therefore, a 

negative biopsy does not rule out the possibility of HCC, and 
a repeat biopsy or strict follow-up examinations of the 
lesion should be considered.

These recommendations have recently been validated in a 
prospective study conducted in our unit. This study included 
89 cirrhotic patients who had a single new nodule of 

Figure 4 A 16-mm subcapsular HCC nodule in the right hepatic lobe with a typical vascular pattern that is observed in two imaging 
techniques. A) Hypoechoic nodule in the baseline ultrasound study (cursors). B) In the arterial phase, the CEUS confi rms the 
hypervascular nature of the lesion (arrows). C) CEUS: washout in venous phase (arrows). D) The arterial phase of the dynamic MRI
shows arterial uptake of the lesion. E) MRI: the venous phase shows contrast washout of the nodule.
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between 5 and 20 mm in size that was detected during an 
screening ultrasound. 10 A baseline contrast-enhanced 
ultrasound (CEUS), dynamic MRI, and biopsy (gold-standard 
technique) were performed; the biopsy was repeated in 
case of an initial negative result. When a conclusive 
diagnosis could not be obtained, strict follow-up was 
performed using CEUS every 3 months and MRI every 
6 months to rule out the possibility of HCC. The final 
diagnoses of the lesions were 60 HCC, 1 cholangiocarcinoma, 
and 28 benign lesions. Regarding the characteristic vascular 
pattern (hypervascularization in the arterial phase and 
washout in the venous phase), the sensitivity and specifi city 
were 61.7 % and 96.6 %, respectively, for MRI and 51.7 % and 
93.1 %, respectively, for CEUS. If the fi nding of the typical 
pattern by both techniques was required, the specifi city was 
100 %, but the sensitivity was 33.3 %. 10 Additionally, the fi rst 
biopsy presented a false negative rate of 30 %. Therefore, 
this study validated the utility of non-invasive criteria for 
the diagnosis of HCC, confi rmed the need to demonstrate 
the characteristic pattern in the two imaging tests to avoid 
false diagnoses of HCC, and lastly, showed that the absence 
of arterial vascularization in a dynamic study or a negative 
biopsy did not rule out a diagnosis of HCC.

In recent years, advances in the use of imaging techniques 
in the diagnosis of HCC have been achieved. MRI scans 
employing organ-specific contrasts, like SPIO, which is 
captured by the Kuppfer cells, and hepatobiliary contrast 
agents that are captured by the hepatocytes, have shown a 
diagnostic performance that is similar to that of 
multidetector CT for the detection of HCC lesions, although 
these studies are not specifically designed to examine 
lesions of smaller sizes. 40-43 Discrepancies exist regarding 
whether the type of arterial contrast uptake of HCC can be 
related to the grade of tumor differentiation. Previous 
studies performed by contrast-enhanced ultrasound 44 or CT 45

describe such a relationship, but other studies, such as a 
recent study by Frericks et al. performed with MRI and the 
contrast agent Gd-EOB-DTPA, have not validated it. 43

Frericks et al. described a typical vascular pattern of HCC 
after the injection of Gd-EOB-DTPA (arterial contrast uptake 
and venous washout), which was similar to the vascular 
profile described when an extracellular paramagnetic 
contrast agent is used. However, this pattern has also 
recently been described in three high-fl ow hemangiomas, 
which limits its reliability. 46 Thus, data that consider specifi c 
MRI contrast agents as the primary method of diagnosis in 
patients with HCC do not exist.

Another important advance in the field of diagnostic 
imaging of HCC has been the development of CEUS. This 
technique allows for the characterization of nodular lesions 
that are detected by ultrasound, 47 and it is useful as an ideal 
complement for confi rming fi ndings obtained by MRI/CT. 48

Some considerations must be noted that concern the 
different imaging techniques that are used to establish the 
diagnosis. First, the ultrasound contrast agents that are 
currently utilized are purely intravascular, unlike contrast 
agents employed in CT and MRI, which can pass into the 
interstitial space. This can produce discordant results for 
some of the hepatic lesions that are studied with CEUS or 
CT/MRI.49 Likewise, some contrast uptake patterns that can 
be observed during the follow-up examinations of a cirrhotic 
patient, should be outlined. Regenerative nodules, 

low-grade dysplasia, and hammartomas do not present 
arterial uptake. Angiomas characteristically present 
peripheral arterial uptake that become complete and 
homogeneous in delayed phases. Angiomas of smaller sizes 
may occasionally present complete arterial uptake, and 
they may remain hyper-isointense with respect to the 
parenchyma in delayed phases (fi g. 5).

High-grade dysplasia generally presents arterial uptake 
and remains isointense in the portal and delayed phases 
because, unlike HCC, it conserves the portal vascularization. 
Hepatic metastases generally present arterial uptake, which 
is usually ring-like, followed by a rapid clearance of the 
contrast agent in venous phases, this fi nding is associated 
with malignancy. PCC also generally presents peripheral, 
ring-like arterial uptake, but in some cases, especially when 
it is smaller in size, complete arterial nodular uptake can be 
present and followed by a washout in the venous phase on 
CEUS technique. This image can be indistinguishable from 
HCC.50,51 The absence of contrast washout in the delayed 
phase of the MRI in PCC helps to distinguish them from HCC 
(fi g. 6). 52

Occasionally, benign and malignant lesions are 
simultaneously detected in the same patient. In these cases, 
dynamic imaging techniques can help us to differentiate 
them and to identify the target lesions for diagnostic 
biopsies and percutaneous treatments (fi g. 7).

Tumoral extension study

Appropriate tumor staging is essential for deciding on the 
most appropriate therapy for each patient. Detection of 
additional nodules and/or vascular invasion is a key aspect 
for the HCC staging because both conditions reflect an 
advanced tumor stage, and therefore, discarding the chance 
of curation after therapy. MRI is the technique of choice for 
the detection of additional smaller lesions, being superior 
to helical CT for detecting nodules between 1 and 2 cm in 
size.53 Despite technological advances, additional lesions 
that are less than 1 cm in size present an unresolved 
diagnostic problem because the diagnostic accuracy of CT 
and MRI for the detection and characterization of these 
lesions is less than 50 %. 53 The vascular tumor invasion is 
generally presented as an extensive thrombosis that, in 
some cases, can present arterial hypervascularization. The 
use of dynamic techniques (CEUS, CT, and MRI) can help to 
identify intratumoral arterial vascularization and to 
distinguish it from benign thrombosis and portal cavernoma 
(fi g. 8). In ambiguous cases, a fi ne needle aspiration biopsy 
of the thrombus can establish its malignant nature. 54

Extrahepatic dissemination is less common in the initial 
stages of the disease. Nonetheless, the use of a thoracic CT 
should rely on clinical criteria. Bone metastases are 
generally symptomatic, and if suspected, they should be 
ruled out by a bone scan. Cerebral metastases are seldom 
found.

Therapeutic strategy

Once the diagnosis has been made, a prognostic assessment 
must be undertaken that allows us to inform the patient and 
his/her family of the patient’s life expectancy, to choose 
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the most appropriate therapeutic option and to evaluate its 
response HCC is frequently associated with cirrhosis in the 
majority of cases, and the degree of liver function 
impairment determines the therapeutic options and survival 

independent of the presence of HCC, the evaluation of this 
aspect is mandatory. Additionally, the presence of symptoms 
has shown a great prognostic value, 55 and as to the grade of 
the functional liver reserve, it determines the applicability 

Figure 5 A lesion detected in the semi-annual screening ultrasound of a cirrhotic patient. A differential diagnosis should be done 
between hemangioma or HCC. A) In the baseline ultrasound, an echogenic, 17 mm nodular image with a more hypoechoic center is 
observed (cursors). B) CEUS: in the arterial phase, the lesion presents clear and complete contrast uptake. C) CEUS: in the delayed
venous phase, the lesion remains hyperechogenic, which is uncharacteristic of HCC and supports the diagnosis of a benign lesion.
D) Complete nodular uptake of the lesion in the arterial phase of the MRI. E) In the delayed venous phase, persistent uptake is
identifi ed. The lesion was characterized as a hemangioma.
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of the different available treatments. Therefore, prognostic 
systems that only consider the tumoral extension, such as 
the TNM, 56 liver function, such as the Child-Pugh 57 or the 
MELD58 system, or the presence of symptoms, such as the 

ECOG Performance Status classifi cation 59 or the Karnofsky 60

index, are imprecise for evaluating the prognosis of patients 
affected by HCC and are only useful for detecting terminal 
disease. In recent years, multiple staging systems have 

Figure 6 A patient with cirrhosis secondary to HCV infection with a hepatic lesion that was diagnosed as an intrahepatic 
cholangiocarcinoma by a percutaneous biopsy. In this case, the vascular pattern on CEUS was indistinguishable from HCC. A) In the
baseline ultrasound, a 37 mm, hypoechoic nodules was identifi ed in the right liver lobe (cursors). B) In the arterial phase of CEUS, 
the nodule displayed a homogeneous contrast uptake. C) In the delayed phase the CEUS showed contrast washout. D) In the arterial
phase of the MRI, an almost complete uptake of the lesion is observed. E) Persistence of the uptake is identifi ed in the delayed 
venous phase of MRI.
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Figure 7 Simultaneous detection of two lesions: a benign lesion (hemangioma) subcapsular and a malignant lesion (HCC) in a 
patient with cirrhosis. The lesions were studied using CEUS and MRI. A) In the baseline ultrasound, two juxtaposed lesions are 
observed in the right liver lobe; one of them is lightly echogenic and more subcapsular (cursors), and the other is more hypoechoic
and is located deeper (arrows). B) In the arterial phase of CEUS, the administration of a contrast agent allows for the observation of 
two different uptakes. In the subcapsular lesion, peripheral nodular uptake appears (arrow), whereas in the profound lesion, 
complete uptake is observed (tip of arrow). C) In the arterial phase of the MRI, the same peripheral nodular uptake is observed in 
the subcapsular lesion (arrow). D) In the arterial phase of the MRI, complete uptake of the profound lesion is confi rmed (arrow). 
E) In the delayed venous phase of CEUS, the subcapsular lesion stays iso-hyperechogenic with respect to the rest of the parenchyma
(arrows), while the profound lesion shows a clear contrast washout (tip of arrow). F) In the venous phase of the MRI, a contrast
washout of this profound lesion is also observed (arrow). G) In the delayed venous phase of the MRI, the subcapsular lesion remains
isointense compared to the surrounding parenchyma.
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appeared that consider factors associated with tumoral 
extension and liver function. 61 Of all of the current systems, 
the only one that associates the stage of the disease with 
the therapeutic recommendation and has been validated in 
Europe,62,63 the United States 64, and Asia is the Barcelona 
Clinic Liver Cancer (BCLC) system (fi g. 9). 65 Recognized for 
its predictive ability and its utility in the treatment decision 
process, the BCLC system has been recommended by 
AASLD8,66 and by Spanish clinical guidelines. 9

The BCLC system includes variables associated with the 
tumoral burden (size and number of lesions, presence of 
vascular invasion, and/or extrahepatic disease), liver 
function (Child-Pugh classification), and the presence of 
symptoms (ECOG Performance Status). It distinguishes four 
main prognostic groups, each with an associated therapeutic 
recommendation (fi g. 9):

• Early stage (Stage A): This group includes asymptomatic 
patients with preserved liver function (Child-Pugh A and 
B) with a solitary HCC or a maximum of 3 nodules, each 
with a maximum diameter of 3 cm. In these cases, 

curative treatments can be applied, and the expected 
survival at 5 years is 50-75 %. In brief, candidates for 
surgical resection are patients that are affected by 
solitary HCC with preserved liver function with normal 
bilirubin (< 1 mg/dl) and without clinically relevant portal 
hypertension. 67 A subgroup of patients that have an 
excellent prognosis are those with a solitary HCC that is 
less than 2 cm (very early HCC, stage 0), that corresponds 
with the concept of carcinoma in situ, 20 and surgical 
resection or percutaneous ablation have a high probability 
of offering a cure. In patients affected with multifocal 
HCC (n ≤ 3) and/or patients who present liver dysfunction, 
the recommended treatment is a liver transplantation. 
Finally, in patients who are not eligible for a liver 
transplantation, the primary treatment recommendation 
is percutaneous ablation.

• Intermediate stage (Stage B): Patients with multinodular 
tumors that exceed the previously described criteria. 
They have no vascular or extrahepatic invasion but have a 
generally conserved state of liver function. The only 
treatment that has demonstrated a benefi t in terms of 

Figure 8 Patient with HCC and portal tumoral thrombosis. A) In the baseline ultrasound a solid thrombus with an expansive aspect 
occupying the principal trunk and the right portal branch (arrows) is identifi ed. B) After administering an ultrasound contrast agent, 
intense intratumoral contrast uptake appears in the arterial phase, which demonstrates the tumoral nature of the thrombosis. C) In 
the late venous phase, a contrast washout of the previous intravascular tumoral uptake is displayed with respect to the rest of the 
liver parenchyma.
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survival is transarterial chemoembolization 68, and the 
median expected survival is longer than 20 months.

• Advanced stage (Stage C): In this stage, patients have 
conserved liver function but present HCC with vascular 
and/or extrahepatic invasion or with mild affectation of 
the general state. Until now, no effective treatment was 
available, and these patients were candidates for 
participating in clinical trials to evaluate new therapeutic 
options. Of all of the evaluated agents, the only drug that 
has demonstrated a benefit in terms of survival is 
sorafenib.69,70 Presently, sorafenib constitutes the only 
available palliative treatment in this stage. 9,66

• Terminal stage (Stage D): These patients present severe 
impairment in their general condition and/or compromised 
liver function (Child-Pugh C) not candidates for a liver 
transplantation. The average survival period is less than 
3 months, and only symptomatic treatment should be 
indicated.
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